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SYMPOSIUM ON FEVERS OF OBSCURE ORIGIN IN 

CHILDHOOD 

INTRODUCTION 
Joseph Stoices, Jr. 


E\tery practitioner of medicine is faced many times yearly 
with a puzzling infant or child who shows day after day an 
elex^ation of temperature of obscure origin. Each morning 
the phj^sician’s hopes may rise as the parents report a tem- 
perature approaching normal, and each evening they arc 
dashed again as the eyes of the parents search his face for 
any sign of hope or recognition of the cause. 

Professional reputation and the regard of a community for 
the practitioner depend more upon the management of such 
cases than upon almost any other phase of medical practice. 

Equally puzzling, but ordinarily not as momentous for 
professional reputation, are the obscure fevers of short dura- 
tion, one, two, or three days, which frequently rise to alarm- 
ing heights with great rapidity, and then as rapidly drop to- 
ward a normal figure. It is perhaps in this latter group of 
short duration more than in the former, that the child fre- 
quently is “cured” without a rational explanation for either 
the fever or the “cure.” For the parent the rapid “cure” is 
usually sufficient evidence to quiet whatever doubts he may 
have had concerning the practitioner’s guarded explanations of 
the cause. 

Driven more by the apparent necessity of presenting some 
valid explanation to the parents rather than to himself the 
practitioner will often announce the diagnosis without men- 
tioning alternatives, which he fears the parents may regard 
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as lack of knowledge. In such a position he may feel the 
necessity of bolstering and confirming from day to day his 
original diagnosis, which is possibly incorrect, and in tliis way 
he not only becomes less alert, but even shuts his mind to the 
correct diagnosis, or to .the facts which may lead to a correct 
diagnosis. This type of intellectual dishonesty is readily ac- 
quired and too often practiced inasmuch as parents, usually 
ignorant of medical facts, appear to be more readily satisfied 
and relieved by a single definite diagnosis announced with con- 
siderable confidence. 

Certainly when the origin of the fever is obscure the pri- 
mary emphasis to the parents should be placed upon the im- 
portance of continued thorough investigation by all laboratory 
and clinical means available. Emphasis also upon the more 
probable causes is obviously essential, but the parents should 
never be unaware of the physician’s lack of complete certainty. 

It is the observation of keen practitioners who have had 
long and valuable experience that one of the most frequent, if 
not the most frequent, difficulty in the diagnosis of fevers of 
obscure origin is not the lack of a careful examination, nor the 
failure to analyze carefully signs and symptoms, but the fact 
that the correct cause of the condition does not happen to 
occur to them. At times the occurrence of the fortunate 
thought almost appears to be a matter of mere chance. And 
yet it is well recognized that the practitioner who has had ex- 
cellent training in pathology at the beginning of his career and 
who continues to frequent the mortuary is far more apt to 
keep in mind the variety of diagnoses that must always be 
carefully reviewed under such circumstances. In the diagnosis 
of fevers of obscure origin an intimate acquaintance with 
pathological variations in the body organs is often of greater 
importance than the examination of the patient, however im- 
portant the latter may be. 

The objectives then of this symposium are essentially the 
following: 

1. To present in reasonable order the names of a variety 
of diagnoses which might not readily occur to every practi- 
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tioner liaNnng difficult diagnostic problems in v.hicb fever o; 
obscure origin is the outstanding feature. 

2. To re\-iew under each diagnosis or group of diagnoses a 
few facts of outstanding clinical importance. 

INDEX OF DIAGNOSES 
Fevers Dee to UrrER Rr^snEATORY Istecmovs 

1. The common cold. 

2. Tonsil and adenoid infection. 

3. Paranasal sinus infection. 

4. Retropharv-ngcal abscess. 

5. Ccrrical lymphadenilb. 

6. Otitis media and mastoiditis. 

Fevers Dee to Lower Respiratory Intections 

1. Pneumonia. 

2. InSuenza. 

3. Diaphragmatic pkurisa’. 

4. Encapsulated empyema. 

5. Multiple lung abscess. 

6. Bronchiectasis. 

7. Mediastinal glands. 

8. Mediastinal Hodgkin's disease. 

9. Mediastinal abscess. 

10. Tuberculosis. 


Fevers of ABDoatrs'AL Oricik 

Cases in which fever is of long duration and of variable degree: 

Abdominal tuberculosis; 

1. Intestinal tuberculosis. 

2. Tuberculous peritonitis, 

3. Tuberculosis of the mesenteric lymph nodes. 

Cases of acute febrile illness in which fever is a predominant symptom and in 
which signs point only indefinitely to the abdomen; 

1. Typhoid fever and paratyphoid fever. 

2. Bacillary dysentery. 

3. Amebic dysentery. 

4. Ulcerative colitis. 

Cases with abrupt onset and symptoms point to an acute surgical abdomen; 

1. Acute appendicitis. 

2. Chronic appendicitis. 

3. Peritonitis. 

4. Primary pneumocoede or streptococcic peritonitis. 
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5. Abscesses in the abdominal region. 

6. Subphrcnic abscess and liver abscess. 

7. Acute pancreatitis. 

Fevers Due to Diseases of toe URiNAny Tract 

1. Pyuria (pyelitis). 

2. Carbuncle or multiple abscesses of the kidney. 

3. Perinephric abscess. 

4. Tuberculosis of the kidney. 

5. Cystitis. 

6. Urinary calculi. 

7. Neoplasms. 

Fevers Discussed from the Standpoint or Central Nervous System 

Disease 

1. Meningococcic meningitis. 

2. Tuberculous meningitis. 

3. Meningitis due to streptococcus, staphylococcus, pneumococcus, Pfeif- 

fer’s badUus, colon badllus, and other common organisms. 

4. Poliomyelitis. 

5. Encephalitis. 

6. Acute lymphocytic meningitis. 

7. Acute lymphocytic chorio-meningo-encephalitis. 

8. Syphilitic meningitis. 

9. Brain abscess. 

10. Pachymeningitis. 

11. Mechanical factors. 

12. Toxic drugs. 

13. Miscellaneous conditions apparently acting directly on the bra 

Fevers Due to Miscellaneous Conditions 

Diseases of the newborn; 

1. Dehydration fever. 

2. Sepsis of the newborn. 

Diseases of infancy: 

1. Teething. 

2. Roseola infantum. 

3. Scurvy. 

Acute diseases with joint involvement: 

1. Osteomyelitis. 

2. Rheumatic fever. 

Diseases chiefly involving the blood. 

1. Leukemia. 

2. Acute infectious mononudeosis. 

3. Purpura. 
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4. Subacute bacterial cndocarditi?. 

5. Sickle cell anemia. 

Chronic diseases; 

1. Malaria. 

2. Hodgkin’s disease. 

3. Undulanl fever. 

Infections due to animal contact; 

1. Psittacosis. 

2. Tularemia. 

The more unusual diseases; 

1. Rockj* Mountain spotted fever. 

2. Tjijhus. 

3. Rat-bite fever. 

4. Relapsing fever. 

Miscellaneous causes; 

1. Mechanical prevention of evaporation. 

2. Abscessed teeth. 
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FEVERS DUE TO UPPER RESPIRATORY INFECTIO'JS 
i\IiTCHELL I. Rubin 


By far the commonest cause of obscure fever in childhood 
is infection in the upper respirator,' tract. The “obscurity’’ 
of the fever is usually of short duration, for repeated care- 
ful examinations over a period of time most often throw light 
upon the etiological factors. 

1. The Common Cold. — It has been facetiously said that 
the doctor who could not at least find an infected throat to 
account for the fever is a poor physician, yet many an attach 
of obscure fever goes undiagnosed simply because the phys- 
ician fails to examine the throat of the child. Frequently 
one is called into the out-patient clinic to help in the diagnosis 
of a child presenting an obscure fever where the cause lay in 
an infected throat which was not examined. WTiile it is true 
that the examination of the throat in an infant or child may be 
difficult due to the accumulation of secretion or to the per- 
verseness of the patient, yet certainly the vast majority of 
brief febrile bouts in this age group are due to infections in 
the nasopharynx. Often for twenty-four to thirty-six hours 
after the onset of fever in cases of so-called “colds” the only 
inflammation of the mucous membrane in the upper respira- 
tory passages that may be demonstrated occurs in the nose and 
conjunctivae. At this stage the pharynx not infrequently ap- 
pears normal. It seems wise that the examination of the 
upper respiratory tract in children should include the study 
of the nose with electrically lighted nasal speculum. The 
large size speculum of the usual otoscopic set is useful for 
this purpose. Attacks of prolonged obscure fevers in child- 
hood most frequently result from or are continuations of this 
so-called “simple cold.” 
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2. Tonsil and Adenoid Infection. — The frequcr.c}- vnth 
vrhich a residual lonsillar infection is the basis for prolonred 
obscure fever is probler.'.atical. Certainly there are ntany in- 
stances of this, but just as assuredly, there are many more 
where the tonsils are held at fault and where tcnsiilectom.y is 
performed without relief. 

How and when can we consider the tonsils as the cause of 
the unesDlained fever when examination fails to find som.e 
other etiological factor? How can chronic disease of the ton- 
sils be recognized? 

While growth of hmnphoid tissue Is dependent un:n indi- 
Hdual and familial \a.riaticn and upon the state of nutrition 
(the well-nourished children hawing larger h-mnhoid structures 
than those undernourished’, it is generally held that chronic 

infection of the tonsils, adenoids, or o±er hunnhoid struc- 

• * 

tuxes in the nasophatn-nx produces h\-penncnhy. Certainly not 
all enlarged tonsUs or adenoids are chronically infected, and 
again, chronic infection may exist in these structures when 
they appear small. The small buried and scarred tonsil has 
often proved to be the focus of infection which was nroducing 
a low-grade fever. More im.portant than the size of the tonsil 


alone in making one suspidous of chronic infection here is the 
histor}* of repeated "sore throats" and other assodated natho- 
logical findings. Palpation of the tonsil has been recommended 
to determine the amount of adhesions and the degree of bur.*- 
ing. However, this is not a veiy satisfactor].’ nrocedure. The 
nresence of chronically reddened anterior pillars and more 
especially chronic enlargentent of the cervical hmiph nodes is 
indicative of tonsillar infection. Enlargement of the so-called 
"tonsillar node" which is situated just below the angle of the 
jaw is of great diagnostic importance in indicating chronically 
diseased tonsils. Cultures taken from the tonsiliar surface 
have not proved of value in determining chronic infection of 
this organ. Some dinidans feel that when the tonsil surface is 
smooth and the normal cn.'pts are not seen that chronic infec- 
tion in the tonsil is mcst hkely. Remote disease such as rheu- 
matic infections and nephritis are said to he indications of an 
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infection in the tonsils, or in some other area of the upper res- 
piratory passages. Chronic infection of the tonsils in mo.-t in- 
stances is not associated with continued pyrexia but often it 
does produce a low-grade intermittent fever. The degree of 
fever produced null vaiy with the individual child. Some 
children have a more stable temperature regulation than others. 
The neurotic, highly emotional child nail respond to simple 
infections with much more fever than would the more phleg- 
matic child. It is to be remembered Uiat the daily fluctuations 
of the normal body temperature are between 1° and 1M:° F. 
The emotional child without any infection whatsoever, may 
have a wider daily fluctuation in body temperature, anwhere 
from 1° to 2 ° F. The fluctuations in the temperature cur\-c 
occur above and below the normal base line of 98.6° F. 

IMiether chronic infection of the adenoids alone nnll pro- 
duce continued fever is not clear. Infection of these structures 
is most often associated with infection of the tonsils or result 
from infection of the sinuses which by producing a postnasal 
”drip” infects the adenoids. 

There occurs not infrequently, especially in children where 
tonsillectomy and adenoidectomy have been performed early 
in life, some hypertrophy of the lymphoid tissue on the post- 
pharyngeal wall. These nodules of lymphoid tissue often be- 
come infected directly or as a result of a postnasal drip from 
infected sinuses. Small ulcerations appear in these lymphoid 
nodules and remain for long periods. Dr. Edward H. Camp- 
bell, the Otolar 3 mgologist to the Children’s Hospital, is of the 
opinion that this type of lymphoid infection can produce a 
prolonged low-grade fever which wiU subside after removal of 
this tissue. He beheves that this infected tissue is best re- 
moved by electrocoagulation. 

3. Paranasal Sinus Infection. — ^Probably the second 
commonest cause of low-grade obscure fever in children is 
paranasal sinusitis. At early age periods infection of certain of 
the sinuses need not be considered. The time of their develop- 
ment, however, is quite irregular. The ethmoid sinuses are 
well developed at birth and as a result of this early develop- 
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ment they are commonly the scat of infection early in infancy. 
The maxillary sinus which is probably the second most com- 
monly infected sinus is present at birth but develops a little 
later than does the ethmoid sinus. The frontal sinuses and the 
sphenoidal sinuses are rarely infected before the seventh year 
of life. During each attack of a so-called “cold’’ there must 
be some involvement of the paranasal sinus which clears when 
the “cold” subsides. 

It has been more recently demonstrated that the etiological 
agent in inciting a “cold” is a filtrable virus. It has also been 
suggested that tlie more severe symptoms resulting from a 
simple “cold” are due to certain pathogenic bacteria which 
become active due to the presence of the virus. It is these 
secondarily invading bacteria which ultimatclj' produce chronic 
infection in the sinuses following one or more colds, or one 
of the acute exanthemata. Once the sinuses become in- 
fected they only slowly clear up. During the acute phase of 
sinusitis the cause of the resulting fever is rarely obscure. 
There is usually in this phase of the disease a profuse nasal 
discharge appearing anteriorly or as a postnasal drip. It may 
be unilateral but is most often bilateral. There is almost al- 
ways an associated rhinitis. If the opening to the sinus is 
blocked, the symptoms are more acute. Tenderness and edema 
over the involved sinus are usually seen in the acute phase only, 
and then not always. When the cthmoids are involved 
edema and redness appear at the inner side of the eye and 
base of the nose. Both the upper and lower lids may become 
involved. Older children complain of pain over the involved 
sinus. The fever during this acute phase is not unlike that 
seen in acute tonsillitis, subsiding after a few daj's. If the 
acute infection fails to clear or if repeated acute attacks occur 
a chronic sinusitis develops, often rvith a low-grade fever ac- 
companying it. As with chronic tonsillitis, fever is usually not 
a symptom of chronic sinusitis. The younger the child the more 
Ukely is he to have fever with this condition, and Ure less acute 
the process the lower is the febrile response. The tempera- 
ture curve usually shows daily afternoon fluctuations up to 
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100° or 100.5° F. rectally. This may persist for or 

longer, especially during the v.-inter months v.'hcn fr'-qu^nt 
mild exacerbations are occurring. 

After all other possible causes for the fern have bf'-n ex- 
hausted wnthout avail, the sinuses should be carefully inves- 
tigated, more especially if there is a history of frequent 
“colds.” The physical signs mentioned as occurrinc durina 
the acute stage are usually not seen here. The .v-ray in older 
children has been of great help in localising the infection, but 
in younger children it has not been so helpful. It has been 
claimed that (by demonstration through .t-ray examination 1 if 
retardation in the normal sinus development has occurred, one 
can assume that chronic infection in the sinuses exists. How- 
ever, because of the normal irregular development of the sinus 
this would be of value only in the long standing cases. The 
most accurate diagnosis is made by a careful nasophaiyngo- 
scopic examination performed by a rhinolaryngologist. Trans- 
illumination in the young child is unsatisfactory. Often the 
diagnosis can only be made by sinus puncture with the release 
of pus. The postnasal drip of mucopus so often seen, in most 
instances arises from infection in the sinuses. It is the opinion 
of the rhinolaryngologists in the clinic of the Children’s Hos- 
pital that the adenoids rarely produce any of this postnasal 
drip. A unilateral optic neuritis or local disease of the bone or 
eye has often been the clue to a hidden sinus infection. 

A unilateral nasal infection due to a foreign body or some 
other local disease may be a cause of an obscure fever. 

4. Retrophary ngeal Abscess. — have seen many cases 
of prolonged unexplained fever where ultimately a retro- 
pharjTigeal abscess proved to be the cause. "VlTien the abscess 
is so situated or is of such size as to produce respiratory ob- 
struction or difficult swallowing the diagnosis is not obscure. 
WTen the swelling does not produce these signs the diagnosis 
is not so obvious. The origin of this abscess is in the retro- 
phar 3 mgeal lymph nodes. At times the infection in the node 
does not proceed on to suppuration and remains as a retro- 
pharyngeal lymphadenitb, later subsiding with a disappear- 
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ance of the mass. Suppuration may take place, progressing 
until the entire retropharyngeal space is one large abscess, 
even burrowing down into tlie mediastinum. The smaller the 
mass the fewer the symptoms. Usually the mass is to one 
side of the median line. When the nodes high up in the retro- 
pharynx are involved, nasal obstruction alone is present. 
When the nodal involvement is lower, swallowing is interfered 
with and the child gurgles his saliva. When the larynx is com- 
pressed respiratory distress is obvious. All cases of stridor 
should be investigated for the presence of a retropharyngeal 
abscess. Another striking sign is marked localized cervical 
gland enlargement occurring in the region of the “tonsillar” 
node. Often this mass presents a deep fluctuation. However, 
when this latter sign is present the fever is not obscure. Most 
retropharyngeal abscesses occur under three years of age. 
Those due to cervical Pott’s disease present their swellings in 
the median line. rr-Ray examination is of great help in demon- 
strating a retropharyngeal swelling (the trachea bulges for- 
ward) or bone disease where present. In the smaller retro- 
pharyngeal abscesses, unless this condition is suspected as a 
cause of low grade fever it is often undiagnosed. Digital 
examination is the most reliable diagnostic procedure. Care 
should be exercised not to open the child’s mouth too widely 
or depress the tongue too forcefully during the examination 
since we have seen several cases of sudden asphyxia from 
this. 

5. Cervical Lymphadenitis. — ^Wlien acute cervical 
lymphadenitis exists the cause for the fever is not obscure. 
This condition is mentioned here only because not infrequently 
there is a failure to appreciate the disturbance and amount of 
fever which acute adenitis may cause in children. The acute 
adenitis is almost always secondary to acute infections in 
the nasopharynx. However, not infrequently the primary 
infection has long since subsided and there remains only the 
telltale lymphadenitis. Even though suppuration does not 
develop, fever may persist for weeks or months as long as the 
glands remain enlarged. This prolonged fever often results in 
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many consultations where each ch’nician after careful study is 
forced to conclude that the onty cause for the persistent fever 
is the adenitis. 

The temperature which is usuallj^ remittent may be slight 
or may var}'^ several degrees. In young children stiffness of 
the neck or torticollis may result as a protection to prevent 
irritation of a deep seated infected Ijunph node. The younger 
the child the more likely is the gland to suppurate. 

6. Otitis Media and Mastoiditis. — Rarely is otitis media 
a cause of obscure fever if a thorough examination is made. 
However, from a practical standpoint it is often a cause of un- 
explained fever simply because the ear has not been properly 
examined. Save by those most expert an electrically hghted 
otoscope should be used. In cleaning the ear care should be 
taken that the drum itself is not injured, for then mild cases 
might be entirely overlooked or incorrectly diagnosed. In the 
young infant, crying produces some pinkness of the drum but 
the other signs will not indicate otitis. 

The usual acute mastoiditis is obvious. Only in the so- 
called “hidden” types or when the infection extends into the 
petrous portion of the temporal bone rather than externally 
does the diagnosis and the cause of the fever become obscure 
The so-called “hidden” mastoid is the t3q5e seen in young 
marantic infants. There is usually a discharging ear with no 
local signs over the mastoid area. A sagging of the posterior 
superior canal wall may be observed. Since some infection of 
the antrum is always seen in middle ear infections it is difh- 
cut to know what constitutes a definite so-called “mastoid 
(antrum) involvement.” A posterior antrotomy performed on 
these patients often produces no change in the constitutional 
or febrile course of the patient. 

In those cases where a petrous abscess develops the diag- 
nosis is often obscure. Only when the abscess extends to the 
dural surface and produces a typical syndrome such as the 
“Gradenigo s}mdrome” is the diagnosis suspected. 

However with this type of mastoid infection, as is usual in 
almost all mastoid infections, there is an associated otitis 
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media. Thus, when the temperature curve is at all out of the 
way for the simple case of otitis media, mastoid involvement 
should be suspected. 

In tliose cases where an infected lymph node overlies the 
mastoid and where an otitis media exists it may prove very 
difficult to say whetlier or not mastoiditis exists. Such cases 
often require a period of observation before a conclusion can 
be reached. 
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FEVERS DUE TO LOWER RESPIRATORY INFECTIONS 
Charles C. Chapple 


Before considering lower respiratory infections it is well 
to have a few facts in mind. First, children under six years 
of age do not expectorate. ^^Tien sputum is present it is swal- 
lowed or aspirated. Its absence from the bedside container 
does not mean its absence from the child. Second, the respira- 
tory rate normally falls from 35 to 50 a minute in the newborn 
to 30 per minute for the remainder of the first year. After 
this period it gradually diminishes to 20 to 25 per minute for 
the rest of childhood and reaches the adult rate at puberty. 
With fever the respiratory rate is increased approximately 
2% respirations per degree of elevation. A respiratory rate 
over 40 per minute warrants a tentative diagnosis of respira- 
tory tract infection imtU it can be excluded. 

Pneumonia. — Seldom indeed can pneumonia be safely dis- 
carded from the diagnostic possibilities in sudden, high fevers. 
Definite clinical evidence of its presence is frequently de- 
laj'^ed and may not appear until the crisis. Abdominal pains 
and. a rigid abdominal wall may be most misleading and ex- 
tremely difficult of differentiation from an acute abdominal 
condition. a:-Ray examination cannot be depended upon to 
give conclusive e\ddence against pneumonia’s presence in the 
early stage of the disease. Fluoroscop}'^ may be of value in 
the demonstration of limitation of diaphragmatic motion when 
an abdominal diagnosis must be ruled out. The white blood 
count tends to reach a much higher point in pneumonia than 
in acute abdominal disorders. But after aU close clinical ob- 
seiA'ation has no substitute as a diagnostic procedure. 

VOI_ 20 2 17 
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Infl uenza. — The difficulty obtaining in the diagnosis of 
this disease is one of quite another order. This diagnosis is 
commonly used as a camouflage answer for all problems of ob- 
scure solution. A leukopenia of 6000 or below is a necessary 
concomitant of the fever, respiratory or gastro-intestinal signs 
when their cause is influenzal. Pfeiffer’s bacillus can fre- 
quently be recovered from the tliroat and nose but is not at 
all diagnostic. 

Diaphragmatic Pleurisy. — Signs on auscultation and per- 
cussion may be lacking in pleurisy especially when it is lo- 
cated exclusively on the diaphragm. Hiccough and abdominal 
pain may serve to fasten a diagnosis upon a pleuritic picture 
which offers no evidence to the stethoscope. 

Encapsulated Empyema. — When a child fails to blossom 
after a pneumonia and the temperature persists though the 
chest sound clear, this condition is a first rank possibility. 
a:-Ray plates will disclose the interlobar collection. 

Multiple Limg Abscess. — ^When the individual abscesses 
are small, though they be myriad, there will be no sign demon- 
strable to auscultation or percussion. The clinical picture is 
one of great severity in other particulars. Chills, high fever, 
foul breath, cough, and expectoration are usual. Pallor, 
cyanosis, nausea, pleuritic pain and finger clubbing commonly 
accompany this condition. Dark-field examination of the 
sputum for spirochetes and fusiform bacilli should be per- 
formed. Smears and cultures of the expectorated matter must 
be examined for their presence. Roentgenograms will shortly 
give corroboration. 

BroncMectasis. — Fever recurs at irregular intervals in 
this condition but the a:-ray plates of the chest, especially those 
taken after lipiodol injection, are diagnostic so that this dis- 
ease can hardly be classified as of obscure origin. 

Mediastinal Glands. — A persistent fever following an 
upper respiratory tract infection may be due to mediastinal 
gland involvement. Cough of a brassy type is frequently pres- 
ent here.- The respiratory rate may be slower than that ex- 
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pected. Critical .Y-ray examination leads to tlie solution of this 
diagnostic problem. 

Mediastinal Hodgkin’s Disease. — Hodgkin’s is described 
elsewhere. 

Mediastinal Abscess. — A clue to the origin of this dis- 
turbance is usuaUi’- to be found in the, immediate past historj^ 
of the child revealing a cervical or throat infection. The on- 
set is one of great severity. Chills, high fever, and dyspnea 
are present. He sweats profusely and may complain of back- 
ache. A blood culture should be done immediately. The white 
blood count will be greatly elevated with a preponderance of 
pol3Tnorphonu clears. If the abscess be of appreciable size it 
will be demonstrable bj'^ a:-ray. 

Respiratory Tuberculosis. — Childhood tuberculosis 

presents quite a different picture from that seen in older per- 
sons. It is a primary disease in the child and secondary in the 
adult. This distinction is based upon the presence of tissue 
reacti%nty due to previous infection in the adult. It is analo- 
gous to, if not identical with, allergy. The child, receiving 
his first infection has not set up such responses of defense that 
he can confine the organisms to a small area. The primary 
site in the lung is the origin of l3miphangitis between itself 
and the regional Ijnnph nodes where a lymphadenitis is estab- 
lished. These three processes together are known as the pri- 
mary triad. The adult walls off the organism at point of entry 
in the Ixmg without the extensive Ijmiphatic involvement char- 
acteristic of childhood tuberculosis. Childhood tuberculosis 
can occur in the adult who has had no previous exposure to 
the disease as can the adult t5q)e appear in the child with an 
earlier contact. 

Once tuberculosis is established the sjmiptoms and signs 
can be legion. Continuous low-grade fever, cough, night 
sweats, pallor, loss of appetite and secondary anemia are al- 
most constantly present. The location of the tubercles de- 
termines the characteristics of other signs. These may be 
gastro-intestinal, genito-urinarjq muscular, neurological, or 
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skeletal in type. Deafness, hoarseness, dimness of vision may 
be present. The variations are limitless. 

X-Ray examination of the chest will reveal enlarged medias- 
tinal glands and the primary site which is often found to be 
calcified. Old tuberculin injected intradermally will produce 
an area of redness at the point of inoculation in case cither of 
present activity or past infection. The first skin test dose is 
%oo mg. but this should be increased to 1 mg. if smaller doses 
be negative. A positive skin test is not to be understood as 
excluding all other causes of fever. Positive tests occur more 
and more frequently as tlie child grows older so that few adults 
have negative tests. The severity of tlie skin test reaction 
must be taken into consideration as well as all possible diag- 
nostic means for the determination of other causes. It should 
be remembered that the skin test can be negative although 
tuberculosis be actively present. This is true after measles, 
for example, and in overwhelming miliary and meningitic forms 
of the disease. 
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FEVERS OF ABDOMINAL ORIGIN 
John McKjenney Mitchell 


CASES IN WHICH FEVER IS OF LONG DURATION AND VARIABLE 

■ DEGREE 

Abdominal tuberculosis must be granted a position of first 
importance in any search for the origin of fever in a child in 
whom the duration of such fever has been prolonged and 
where other sjTnptoms may point even indefinitely to the ab- 
domen. Tuberculous lesions of the intestines, peritoneum 
and mesenteric Ijrniph nodes, although decreasing at a faster 
rate than those of the pulmonary region, remain a common 
site of tuberculosis in young children. They are found in a 
high percentage of autopsies on tuberculous children, in ap- 
proamately 10 per cent of which they represent the oldest 
lesion. 

Abdominal tuberculosis is most frequently primary, in- 
fection occurring through the intestines from infected food. 
A history of the habitual or periodic use of raw milk from 
untested or infrequently tested herds is obtainable in a large 
percentage of cases, and the incidence is decidedly lower in 
the cities than in rural and semirural areas where there is less 
rigid milk control and less pasteurization. Ice cream, “our 
ov,Ti make,” often from milk of uncertain origin is doubtless 
the source of others. A smaller number of cases are secondary 
to pulmonarj'^ tuberculosis, being derived from sputum which 
is coughed up and swallowed. 

Intestinal tuberculosis presents S 5 miptoms of great ir- 
regularity. In the milder cases localizing manifestations are 
usually entirely absent, and the condition must be suspected 
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on the basis of the constitutional reaction, in which low-grade 
fever of unexplained origin is tlie most common factor. This 
may or may not be accompanied by loss of weight or failure 
to gain, anorexia, anemia, and fatigability. In the more ad- 
vanced cases tliere is often diarrhea of an obstinate sort, and 
occult blood. Gross hemorrhages are not common. 

Tuberculous peritonitis is associated with many of these 
advanced intestinal lesions in which case symptoms of low- 
grade peritoneal involvement are present. Abdominal pain 
and tenderness may however be absent. There is almost al- 
ways some fever, 100° to 101° F., tliough even this may not 
develop early. A slowly developing ascites is the most com- 
mon finding. In the plastic forms which develop more slowly 
and insidiously, fever is slight and often absent. As the con- 
dition advances fever appears and reaches higher levels. Tu- 
berculous peritonitis may occur in cases in which intestinal 
tuberculosis is not discovered, it having been amply demon- 
strated that the infection may pass through the intestinal wall 
and leave no trace. 

Cirrhosis of the liver is not infrequently confused with 
tuberculous peritonitis. Since this condition also often shows 
an evening rise of temperature, the presence of fever is of 
little diagnostic help. 

In acute miliary tuberculosis blood-borne infection may 
leave tubercles scattered over the peritoneum and give no local 
signs. Fever is a prominent symptom. 

Tuberculosis of the mesenteric lymph nodes is asso- 
ciated with tuberculosis of the intestines and peritoneum in 
the vast majority of instances and is frequently the only 
demonstrable lesion clinically or at autopsy. Such glands varj^ 
greatly in size, fusion sometimes resulting in palpable masses. 
They may be relatively symptomless but often produce fever, 
pain, local tenderness and rigidity, sometimes so great as to be 
confused with appendicitis. They are found somewhat more 
commonly (60 per cent) on the right side, and above McBur- 
ney’s point, corresponding anatomically to the glands of the 
ileocecal mesentery. As active infection subsides and calcifica- 
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tion of the glands occurs, recurrent attacks of abdominal pain 
continue in about one half of the cases, in some instances over 
a period of 3’-ears. In this stage fever is less apt to be present, 
usualty onty during tlie attacks of pain, and is of low grade 
(100° F.). Such glands are demonstrable roentgenologically 
and have been found to be present in from 1 to 2 per cent of 
abdominal plates of children between two and twelve years 
of age. 

A positive tuberculin test is always present in abdominal 
tuberculosis and in the young child is the mainstay of the 
diagnosis. After calcification lesions of the mesenteric 13'mph 
nodes are readily demonstrable by flat a:-ray plates of the ab- 
domen and render possible a clear-cut diagnosis of this most 
common form, even when as3'mptomatic. 

Rest, heliotherap3’^ and attention to hygiene and diet with 
especial attention to removal of the source of infection when 
this is milk, are usually sufficient to eventually result in a cure. 
Surgical intervention with excision of involved glands should 
be reserved for those cases who fail to respond to S3Tnptomatic 
treatment. 

CASES OF ACUTE FEBRILE ILLNESS IN WHICH FEVER IS A 

PREDOMINANT SYMPTOM AND SIGNS POINT ONLY INDEFI- 
NITELY TO THE ABDOMEN 

Typhoid and Paratyphoid Fever. — ^Prominent among 
cases of this group are t3^hoid and parat3^hoid fever. The 
onset is generally insidious but may be abrupt. In either event 
relatively high fever unexplained by any definite physical find- 
ings for some days is the rule. Fever reaches its height in 
from two to seven da3"S, then fluctuates within the limits of 
1 to 3 degrees for a variable period before subsiding gradually. 
Diagnostic signs are slow in appearing. The spleen is not pal- 
pable before the end of the first week, often later; rose spots 
which are far less constant in children than in adults may 
appear in the second week. It should be borne in mind that 
a mild leukoc3'tosis is about as common as leukopenia, espe- 
cialb'- in the 3munger children. Constipation may be present 
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throughout die illness. Stool, blood and usually urine cultures 
are positive early, but the Widal reaction is not usually pres- 
ent until die tendi or even the twelfth day. 

Bacillary dysentery is today a far more common disease 
among infants and children in this country than is typhoid. 
Fever is a prominent symptom, varjn'ng from slight elevations 
in mild cases to very high in severe ones. Vomiting, pain and 
diarrhea generally appear concomitantly with the fever but 
may be delayed for some hours, and the tj^pical blood-streaked 
mucous stools may not appear for another day or even more. 
Blood is not usually present in great amount, but in the occa- 
sional case in which it does occur the differential diagnosis from 
intestinal obstruction is aided by die early appearance of fever 
in dysentery. Both conditions may show mucus free from 
feces, but that of intussusception contains very few cells while 
that of dysentery shows abundant polymorphonuclear cells. 

The diagnosis of acute bacillary dysentery may be tenta- 
tively made when fever, toxemia, abdominal pain and tender- 
ness are accompanied by diarrhea with bloody and mucous 
stools. Absolute diagnosis demands die recovery of die 
dysentery bacillus from the stool or positive agglutination 
tests (obtainable from the seventh to the fourteenth day after 
onset) . 

Amebic dysentery, rare in this country, is more gradual 
in onset. It is possible to demonstrate amebae in freshly 
passed stools kept warm. There are few cellular elements to 
be seen, polynuclear cells being rare among diese. The blood 
shows a marked lymphocytic leukocytosis in contradistinction 
to the bacillary form where it is only slight and polynuclears 
are in the ascendency. In subacute and chronic cases recur- 
rent attacks of fever and bloody mucous stools with pain and 
tenderness may alternate with periods of apparent recovery. 

Ulcerative colitis shows many of the characteristics of 
bacillary dysentery in its later stages; but seldom produces 
high fever or considerable toxemia. Final differentiation must 
rest on stool cultures and agglutination tests. 
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CASES WITH AN ABRUPT ONSET AND SYMPTOMS POINTING 
TO AN ACUTE SURGICAL ABDOMEN 

Acute surgical conditions involving tlie abdomen ordinarily 
have pain as their primary' presenting symptom and the origin 
of fever is not long obscure. The presence or absence of fever 
is however frequently of diagnostic importance especially in 
those children who are too young to tell of their pain. 

Acute Appendicitis. — ^The progressive appearance of 
pain, vomiting, localizing tenderness and then leukocytosis and 
fever is not apt to leave one long in doubt as to the cause of 
the latter. It is well to bear in mind, however, that even in an 
advanced appendicitis the temperature may not be above 100° 
or 101° F. 

Chronic Appendicitis. — Fever is even less apt to be the 
cause of quandary in chronic appendicitis, mechanical factors 
gaining importance. Bouts of fever with the recurring attacks 
may however occur. 

Peritonitis. — ^The frequency with which appendicitis in 
small children leads to perforation before operation, and is 
followed by peritonitis is too well known to need emphasis. 
In such cases the cause of fever is generally only too apparent. 
It is rather in the cases in which peritonitis develops as a pri- 
mary infection or as an extension from some abscess more ob- 
scure than that of an appendix, that fever may be of unde- 
termined origin for a variable period. 

Primary pneumococcus or streptococcus peritonitis is 
usually abrupt in onset with fever and vomiting. The tem- 
perature is generally high, 103° to 105° F. Older children will 
complain of pain and the abdomen is soon distended and tym- 
panitic. Rigiditj'- may be marked but in the yoimger children 
this sign cannot be depended upon. The condition occurs 
most frequently in girls and is thought sometimes to have its 
origin in vaginal infection. 

The possibility of pneumococcus or streptococcus perito- 
nitis must be borne in mind when a patient with nephrosis de- 
velops fever of otherwise unexplained origin, accompanied or 
followed by vomiting, pain, leukocjdosis and other though 
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vague localizing signs. The appearance of this condition in 
tlie course of nephrosis or of nephritis with a nephrotic syn- 
drome is not rare or casual. 

Abscesses in the abdominal region may long remain the 
cause of fever of unknown origin, then finally rupture into the 
peritoneum and excite peritonitis. In children the most fre- 
quent of these abscesses are associated with Pott’s disease, 
perinephritis and cellulitis of die abdominal wall. Peritonitis 
occasionally follows infection of the female genital tract, even 
from a gonococcus vaginitis. It may result from extension 
of a pleural empyema through the diaphragm. The symptoms 
and signs are those of empyema and differentiation will usually 
only be made by a:-ray. 

Subphremc abscesses may also have their origin in ab- 
scesses of the liver. These are very rare, occasionally occur- 
ring secondary to suppurative pylephlebitis from infection of 
the umbilical vein. Seven of 34 cases collected by Musser 
were due to migration of round-worms into the hepatic ducts. 
Fever is a prominent symptom and usually of the hectic type. 
It is accompanied by chills and followed by sweating, pros- 
tration, vomiting and diarrhea. Jaundice is only irregularly 
present. The liver is generally enlarged and tender. Aspira- 
tion of “liver pus” represents the only positive diagnosis. 
Duration from the beginning of symptoms is usually one to 
two months. Prognosis is poor, treatment is surgical unless 
the abscess is secondary to amebic colitis. 

Acute pancreatitis is very rare. The main symptoms 
are epigastric pain, vomiting, constipation, fever. It stimu- 
lates acute intestinal obstruction and acute peritonitis. Diag- 
nosis is generally made only after laparotomy. 

CASES OF FEVER OF OBSCURE ORIGIN IN WHICH THE SYMP- 
TOMS SIMULATE THOSE OF AN ACUTE ABDOMEN 

A syndrome rarely discussed in texts and journals though 
so common in the experience of every practitioner among 
children, is that which, for want of a better name has been 
called “intestinal grippe.” Fever, vomiting, abdominal pain 
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and diarrhea occurring in anj^ possible combination and var>f- 
ing in type and severity in different epidemics, may so closely 
simulate appendicitis as to render diagnosis difficult. Many of 
these cases show a leukopenia which is helpful in differenti- 
ation. As indicated, fever may occur alone, in which cases 
explanation of its origin may be impossible except on the basis 
of the presence of the disease in epidemic numbers. The con- 
dition is usualh’- of short duration and only moderate severity 
except in the occasional case in which the vomiting becomes 
persistent and attendant symptoms develop due to this fact. 
The causative organism has not been determined. 

Fever may be the sole finding in the early stages of acute 
rheumatic fever. Before carditis or joint manifestations are 
demonstrable, abdominal pain so severe as to be confused with 
appendicitis occasionally occurs. Such cases have at times 
come to operation, revealing diffuse congestion of the perito- 
neum without evidence of pyogenic infection. The same is 
true of acute infections of the upper urinary tract, or non- 
tuberculous mesenteric adenitis and in the course of septic 
sore throat. 

Food Poisoning. — ^How frequently the physician must 
fall back on the diagnosis of '‘food poisoning,” “acute indiges- 
tion,” “gastro-enteritis,” “digestive upset,” “ptomaine poison- 
ing” and the like, will be known only to himself. In what 
percentage of cases the symptoms of diarrhea and fever, usu- 
ally accompanied by nausea, vomiting and abdominal pain are 
unjustly attributed to bacterial food infection will depend upon 
the care and honesty with which the individual makes his diag- 
noses. 

Such infections are caused by bacteria of the paratyphoid- 
enteritidis group which includes Bacillus paratyphosus alpha 
and beta, B. enteritidis, B. suipestifer (a secondary invader 
in hog cholera) and B. aertrjmke (a name apphed to B. 
suipestifer of human origin). Onset is usually sudden, oc- 
curring in from sLx to twelve hours after the infected food 
is eaten. In some instances S3Tnptoms appear so quickly 
after its ingestion that some investigators incline to the \aew 
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that a toxin preformed in (he food bj' the bacteria is respon- 
sible. (The term “ptomaine poisoning” shonlrl not be used 
in such cases however and should be entirely eliminated from 
medical nomenclature.) There is the widest discrepancy in 
tlie severity of S 3 Mnptoms in different outbreaks and in indi- 
viduals in a given outbreak. They vary all the way from 
general malaise and nausea without fever, to prostration and 
shock eventuating in deatli. 

Fever is present in a typical case; in one of moderate se- 
verity beginning soon after the onset of gastro-intcstinal dis- 
turbance and rising rapidly to 102° to 104° F. 

Ordinarily in institutional and other group outbreaks diag- 
nosis is not difficult. Children, however, arc more susceptible 
than adults and not infrequentlj' a child alone in a household 
may be affected. With the rapidity of developments in appen- 
dicitis in mind, the phj'sician will be faced with the necessity 
of early decision. It is here lliat tlie fever becomes of diag- 
nostic importance. In food poisoning the temperature is 
higher in proportion to the amount of pain than in appendicitis. 

Occasionally, after a typical acute onset the fever may 
persist for weeks. This is most frequently the case when B. 
paratyphosus is tlie infecting organism. We have recently 
seen, however, several cases in which long spells of irregular 
fever accompanied by normal stools have finally been ex- 
plained by the finding of B. aertrycke or B. suipestifer in the 
stools. The importance of making stool cultures is emphasized 
by these cases. 

Outbreaks of “food poisoning” after banquets have been 
traced to the use of eating utensils to which silver polish had 
recently been applied and insufficiently removed by washing. 

Botulism is caused by a true bacterial toxin produced by 
the Bacillus botulinus and found most frequently in home- 
canned vegetables, fruits, and meats. In about one third of 
the cases there is initial nausea, vomiting, diarrhea, abdominal 
pain and fever which develop a few hours after the ingestion 
of the food and are probably caused by local irritation of the 
gastro-intestinal tract by tlie spoiled material. These symp- 
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toms generally cease as soon as the tj^Dical sjmiptoms of in- 
toxication develop some twentj'-four to forty-eight hours later. 
The tj^ical case of botulism is characterized by disturbance 
of \dsion, difficulty in talking and swallowing, persistent con- 
stipation, marked muscular weakness, absence of sensory dis- 
turbance, subnormal temperature and rapid pulse. 

The condition is included here largely because in 2 of 3 
proved cases in children recentlj' seen by one of. us, it was 
impossible to demonstrate any of the above 'described sjonp- 
toms; thej’^ had a profuse and prolonged diarrhea and fever 
of 100° to 101° F. for some days. In the third case, which 
was fatal, prostration was so great from the time of onset of 
sjTnptoms to death fortj’--eight hours later that aside from 
the extreme weakness it was possible only to demonstrate di- 
lated and relatively fixed pupils. This patient had high fever 
for at least twenty-four hours before death and no intercur- 
rent infection was found at autopsy to account for it. 

Epidemic jaundice starts with symptoms no more definite 
than low-grade fever, lassitude, irritability and anorexia. It 
may prove extremely difficult to elucidate the cause of the 
fever until jaundice appears, which is usually on the third or 
fourth day but may be delayed even as late as the twelfth day. 
Mext to jaundice, fever, which may reach 104° F., is the most 
constant symptom. Abdominal pain localized in the right up- 
per quadrant is a common complaint. The disease occurs most 
commonly in children and young adults in institutional epid- 
emics which simplifies diagnosis, but sporadic cases do occur. 

The causative organism has generally been considered un- 
determined, the condition being distinguished from Weil’s dis- 
ease by its lesser severity, absence of hemorrhages in the skin 
and mucous membranes, absence of hematuria and repeated 
failures to obtain Leptospira icterohemorrhagiae from indi- 
viduals with the disease. In a recentlj>- reported epidemic in a 
religious school, however, this organism was recovered re- 
peatedly from the hoffi water fonts though not from the pa- 
tients. This might be considered to lend some additional cred- 
ence to the \iew that an attenuated form of this organism is 
the cause of epidemic jaundice. 
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FEVERS DUE TO DISEASES OF THE URINARY TRACT 
MiTCHELt I. Rubin 


The urinarj^ tract is notorious for its ability and frequency' 
in harboring the cause of obscure fever. Not infrequently, 
however, it is unjustly incriminated. Clinicians have so often 
been misled in the early diagnosis of pyogenic disease of the 
kidney that it has now become just another case of “The Boy 
VTio Cried Wolf.” The most important single sign of infec- 
tion in the urinary tract is pjnaria. Since this one sign is of 
such diagnostic importance it seems wise to discuss the sig- 
nificance of pus in the urine per se. 

1. P 3 Tiria (“Pyelitis”). — ^The freshly passed urine is best 
examined after thorough shaking, placing a drop under a cover- 
slip. Normally in boys the uncentrifuged urine contains 2 to 
3 leukocytes per low-power field (20 to 30 per cubic millim- 
eter), while for girls the normal number of leukocytes is from 
6 to 8 (60 to 80 per cubic millimeter). In a study of the 
urinarj’- cell count in a large series of febrile children after 
tonsillectom^'^, carried on at the Children’s Memorial Hospital 
in Chicago, a sharp increase in the number of leukocytes was 
found. This increase of cells returned to normal when the 
temperature subsided. In these cases no evidence of urinary 
tract infection was demonstrable. Often in other febrile dis- 
turbances there is an increase in the urinary cell count which 
returns to normal with a subsidence of the fever. In girls the 
commonest cause of pjmria is vaginitis. 

Not ever}' specimen in a case of so-called “pyelitis” 
(p}'uria) shows an increased number of pus cells; often 
there are none at all at the beginning of the disease. For this 
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reason several examinations over a period of many days are 
necessary. The fever usually shows an inverse relationship 
to the quantity of pus in the urine, tlie pus often appearing 
only when tlie temperature has fallen to normal. There are 
cases where infection of tlie urinar}^ tract is only demonstrable 
by the presence of a colon bacillus bacilluria, for that reason 
urine cultures should be made before a patient with a urinary 
infection is discharged as cured. 

The commonest instances where the urinary tract is the 
cause of obscure fever are cases of so-called “pyelitis.” From 
pathological studies it seems that those instances where the 
pathology is limited to the pelvis of the kidney must be un- 
common. At autopsy infection in the kidney substance as well 
is most often found. However, it is to be remembered that 
the mild cases do not succumb. In this disease the fever is 
usually high and fluctuating for two to three days, then sub- 
sides gradually or falls by crisis. The association of this tjqje 
of fever vdth chills in children should suggest the possibility of 
pyelitis. In infants collapse attacks might replace the chills, 
as is seen in malaria. Abdominal discomfort, urinary fre- 
quency and dysuria are frequently associated. Rarely does 
muscle spasm and pain over the kidney region denote pyelitis. 
When these are present infection in the perinephric space or 
the kidney parenchyma itself should be suspected. Often 
there are symptoms involving the gastro-intestinal tract and 
central nervous system during the attack. Febrile attacks of 
pyelitis frequently recur. Between the attacks the urine may 
be free of pus, the only evidence of infection being bacilluria. 
The patient can only be considered cured when tlie urine is 
sterile. 

Low-grade fever in chronic urinary infection may persist 
for weeks or months. \^Tien it is associated ivith continued 
pyuria, a congenital malformation of the urinary tract with 
secondary infection must be considered. It has been our cus- 
tom to study the patient for the possibility of urinary tract 
malformation if pyuria persists for two months after adequate 
medical care. There are few symptoms save those of obstruc- 
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tion to the passage of urine or late signs of kidne\’’ insufficiencj 
in cases of congenital urinarj^ malformation ivhen infection is 
not present. At times the patients go for years before infec- 
tion takes place. In most cases the instillation of a sodium 
iodide solution into tlie bladder vnW demonstrate by means of 
the .r-ray when the patient’s buttocks are elevated, a reflux 
into abnormally dilated ureters and kidney pelves. The valve 
tj^e of posterior urethral obstruction allows tlie catheter easily 
to enter the bladder but prevents the passage of tlie urine from 
the bladder out into the urethra. 

2. Carbuncle or multiple abscesses of the kidney are ■ 
usually associated with obvious infection elsewhere, usually 
in the upper respirator}'’ tract. Often, however, when the pa- 
tient first comes under observation, the respiratory infection 
has cleared and the cause for the fever has now become ob- 
scure. The urine in many of these cases is free of pus. When 
pyuria is present along with the local signs of kidney involve- 
ment such as pain and tenderness, the diagnosis is not obscure. 
In all cases of unexplained fever the urinary tract should be 
suspected. Since septicemia is so often present in these cases 
of severe kidney infections the temperature is typically septic. 
The infecting organism here is usually the hemolytic strepto- 
coccus or staphylococcus. The blood shows a marked poly- 
morphonuclear leukocytosis. 

3. Perinephric abscess is not a rare cause of obscure 
fever and like osteomyelitis is often not diagnosed simply be- 
cause it is not considered among the possibilities. The ma- 
jority of cases are undiagnosed until the abscess fills the flank 
and there are local signs of abscess. Since in about one half 
the cases p)mria is not present, the kidney region is not sus- 
pected as the cause for the fever. In routine examination the 
kidney region is too often overlooked; this probably accounts 
for the many instances where the diagnosis is not made. The 
iMie of fever here is that of sepsis, fluctuating widely, and 
chills may be present. One of the characteristic signs is flexion 
of the leg on the involved side due to psoas muscle spasm 
resulting from irritation by the abscess. The origin of peri- 

VOL, :o — 3 



34 


MITaiELL I. RUBIN 


nephric abscess is embolic, often tlic abscess results from the 
rupture of an abscess in the kidney cortex into the perinephric 
fat. 

4. Tuberculosis of the kidney as a cause of obscure 
fever is rare in early life. When the kidney involvement is a 
part of a generalized tuberculosis, as it usually is, there often 
are no characteristic symptoms. When the lesion in tlie kid- 
ney is the major one, pain and tenderness in the kidney region 
with pus and blood cells in tlie urine help to make the diag- 
nosis. A positive tuberculin skin reaction and .v-ray studies 
of the chest further aid in arriving at tlie cause for tlie fever. 
The presence of tubercle bacilli in the urine clinch the diag- 
nosis. Bladder symptoms are much less common in children 
than in adults witli this disease. 

5. Cystitis alone is unusual in children. Because of the 
local symptoms, dysuria, frequency, pain, and tlie finding of 
pus in the urine, cystitis is rarely a cause of obscure fever. 

6. Urinary calculi, because of tlieir characteristic symp- 
toms, pain, pyuria, and hematuria, are not a common cause 
of obscure fever. 

7. Neoplasms of the urinary tract save for those in the 
kidney are very rare in childhood. Those of the kidney are 
uncommon and usually produce no fever until late in the dis- 
ease. When the patient is admitted to tlie hospital with such 
a tiunor, the disetise is usually well advanced. The first symp- 
tom that seems to attract the mother’s attention is an ab- 
dominal mass. By this time the disease has progressed in most 
instances beyond repair. When these patients are brought to 
the hospital fever is usually well established and continues on 
imtil death. The temperature curve is of the septic t 3 q 3 e but 
the fluctuations are less pronounced. The blood may show 
only a slight leukocytosis. The urine contains albumin, red 
blood cells, and leukocytes. On physical examination aside 
from the cachexia the abdominal tumor is the only finding. 
Rarely does true metastasis occur, the tumor spreading by 
direct extension. 
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FEVERS DISCUSSED FROM THE STANDPOINT OF 
CENTRAL NERVOUS SYSTEM DISEASE 

T. S. Wilder 


The symptom of fever (mthout signs which point to an 
organic cause) is often the sole warning of an infectious or 
other lesion of the central nervous system. Sooner or later 
localizing signs and s5Tnptoms will usually develop, provided- 
one ivaits for them. If too much time is lost, however, in mak- 
ing a diagnosis, the chances of effective treatment are material- 
ly diminished. One may say, of course, and rightly, that this 
is true of all obscure febrile states. Yet disease of the brain 
and its coverings carries graver implications, and in dealing 
with it delay is perhaps just a bit more serious, than is the 
case with the generality of disease involving other parts of 
the body. 

The mere presence of fever suggests infection, and in most 
instances infection will prove to be the responsible agent. We 
shall therefore consider it first, taking up later the more re- 
mote causes of h5^erp5Texia wherein an invading organism is 
not involved. 

Infections of the central nervous s)^tem, by and large, can 
be counted upon to furnish us with signs which direct our at- 
tention to that particular part of the body. It is minecessary 
to review the wide variety of neurological effects which one 
may encounter, since we are not dealing, here, with the con- 
ventional manifestations of these diseases, but rather with the 
exceptional, at 3 Ticalj phenomena. 

1 . Meningococcic Meningitis. — ^Among the different 
Upes of meningitis perhaps this one most frequently fails to 
furnish us with classical signs during the first week or two 
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after its onset. One reason for this may be the fact that there 
is considerable variation in the pathogenicity of various strains 
of the meningococcus. 

Hence, one sees now and then a child with moderately 
high fever, and general symptoms of mild toxicity, who does 
not exliibit stiffness of the back or neck, exaggeration of the 
reflexes, convulsions^ or any other signs of neurological dis- 
turbance. And yet, after a varying amount of delay, one dis- 
covers the patient has meningitis. The following 4 cases, from 
four different hospitals, may serve as illustrations. 

(a) A female infant, eight months old, was brought to the 
hospital with the complaint of diarrhea, and a temperature of 
around 104° F. The respirations were quite rapid, and the 
admission diagnosis was tentatively that of primary pneu- 
monia. There were no obvious signs pointing to the central 
nervous system. The stools proved indeed to be frequent and 
loose. The expected pneumonia did not materialize. This 
infant, however, had a “cephalic” type of cry, a high white 
count, and after the lapse of a few days lumbar puncture was 
performed on those slender indications. There was marked 
pleocytosis, with meningococci present, and following a short 
course of treatment the infant recovered completely. 

(b) Another child, aged three years, was brought to the 
hospital with fever, moderate toxicity, and complete absence 
of signs pointing toward a cause. The child was obsen^ed for 
eight or nine days, during which time the usual laboratory pro- 
cedures were carried out. Finally, purely to rule out a central 
nervous system infection, lumbar puncture was done, and pleo- 
cytosis with meningococci established the correct diagnosis. 

In this child, likewise, a minimum of treatment effected 
complete cure, suggesting that the infection was due to a strain 
of low virulence. 

(c) A girl of four years was admitted to the hospital with 
a temperature fluctuating between 103° and 105° F. Again 
physical examination was essentially negative, except for signs 
referable to a moderately severe generalized infection. Three 
or four days after admission it was noted that a macular erup- 
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tion was present on tlie trunk and abdomen. Remembering 
that meningococcic meningitis is often called “spotted fever, 
a lumbar puncture was done, and this, of course, immediately 
revealed the true nature of the disease. 

(d) A boy of ten montlis was admitted to the hospital 
with hjfperpyrexia and some evidence of cerebral irritation. 
On the following day a rash appeared, which involved the 
whole body and face, and in fact, suggested the eruption of 
measles, more than anything else. But of course, other signs 
of measles were lacking. Lumbar puncture was done im- 
mediately, and demonstrated the presence of meningococcic 
meningitis, secondary, as in the preceding patient, of course, 
to meningococcic septicemia. 

In a sense it is perhaps incorrect to refer to cases like the 
above as examples of fever of undetermined origin. Prac- 
tically, however, they illustrate the frequency with which men- 
ingococcic meningitis fails to furnish clues as to its presence. 
Cases such as these justify us in attaching weight to slight 
indications for lumbar puncture, such as a cry, possibly cere- 
bral, or a rash suggestive of that which sometimes accompanies 
this particular infection. 

2. Tuberculous Meningitis. — ^This highly fatal infection 
is notorious, perhaps, for the inconstancy of its symptoms and 
signs. These vary, both in different patients, and at various 
times in the same patient. Usually, however, neurological 
sjTnptoms of one sort or another are present. Whereas neck 
and spine may be of normal flexibility, one patient may have 
developed a strabismus or nystagmus. Another may show 
transitorj^ weakness of certain muscle groups. In still another 
there may be bulging of the fontanel, and vomiting, suggestive 
of increased intracranial pressure. A certain proportion of 
cases, however, will at first show few signs other than severe 
toxicity, and possibly stupor. The temperature may be very 
slightly elevated, that is from 100° to 101° F., or it may be 
much higher, and there may be such general sjnnptoms as 
anorexia, loss of weight, diarrhea, dehydration, etc. Usu- 
ally the infant or child exhibits marked prostration and list- 
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lessness, which in themselves may suggest to one the possibility 
of tuberculous meningitis. In such situations, of course, lum- 
bar puncture is “de rigueur,” irrespective of whether the tu- 
berculin test is positive or negative. 

3. Meningitis Due to Streptococcus, Staphylococcus, 
Pneumococcus, Pfeiffer’s Bacillus, Colon Bacillus, and 
Other Common Organisms. — In general, it may be stated 
that meningitis due to these particular patliogens runs a more 
fulminating course than the two previously mentioned types, 
and that the characteristic signs and symptoms are therefore 
almost invariably present. Marked rigidity of the neck, 
marked opisthotonus, and frequently convulsions are to be ex- 
pected, so that one is rarelj'^ long in doubt as to the situation. 
Here again, however, the patient occasionally may be met 
whose signs of meningitis are submerged under the toxicity 
of an already existing acute infection to which the meningitis 
is secondary. In such instances lumbar puncture is called for, 
if only to clarify the situation and assist in prognosis. 

In this group also may be included certain rare forms of 
meningitis such as that caused by the lactic acid bacillus, and 
that caused by any one of various strains of organisms which 
may be classed as “molds.” These infections usually develop 
out of a clear sky, and exhibit tke same signs as the more usual 
types of meningitis. Whereas the prognosis may not be as 
hopeless as in the case of streptococcus or staphylococcus in- 
fections the difference is not great. 

4. Poliomyelitis. — With this- disease an early diagnosis is 
desirable from the public health vie-wpoint, regardless of the 
fact that its achievement does not materially affect the out- 
come. During an epidemic, when, so to speak, infantile par- 
alysis is “in the air,” preparalytic diagnoses are not hard to 
make. 

The sporadic, isolated case, however, may present definite 
difficulties, one of the principal ones being failure on the part 
of the diagnostician to keep this disease in mind at all times. 
The second difficulty lies in the fact that poliomyelitis usually 
causes much less striking neurological signs than does menin- 
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gitis proper. There is usually no real rigidity of the neck but 
rather only a shghtly increased resistance to flexion. The stiff- 
ness of the back is somewhat more marked, but this sign too 
may be almost wanting. Other neurological signs such as 
tremor, paresthesia, hj^eractive reflexes, cerebral tache, and 
so forth, may or may not be present. 

Certainly it is not uncommon for paralysis to develop in 
the absence of fever or discomfort of any kind. Lumbar punc- 
ture, when in doubt, will often clinch the diagnosis, but even 
this procedure does not always ser\'e to distinguish polio- 
m3’-elitis from luetic meningitis, encephalitis, or the so-called 
“IjTnphocjdic chorio-meningo-encephalitis” (until paralysis has 
developed'.). Such exceptions, however, do not alter the fact 
that careful examination and summation of the variety of signs 
and simiptoms will usually enable one to diagnose this disease 
in the preparalytic stage, if one keeps it in mind. 

5. Encephalitis deserves inclusion in the group imder dis- 
cussion because of the variability of symptoms at the onset, 
and the fact that signs of meningeal irritation may be wanting. 
This applies both to so-called “epidemic encephalitis,” and to 
those supposed instances of the disease which may be the same 
thing but no doubt are often called encephalitis for lack of a 
better name. Usually there is no cervical rigidity nor a posi- 
tive Kernig sign; the fever, headache, and drowsiness might 
accompany almost anj’- acute infection. Hence encephalitis is 
a condition which at times offers obstacles to diagnosis, and 
should therefore be kept aU the more in mind. It would ap- 
pear that this disease is on the increase, also that differing 
strains of the \nrus supposed to be responsible are coming to 
light. This last fact accounts for the marked variations in the 
clinical course of the disease in different parts of the country. 

The onset may be acute, or there may be a moderate fever 
for some time before a definite diagnosis can be achieved. 
Eventually, however, suggestive signs begin to show them- 
selves, such as diplopia, ptosis of the lids, coma, convulsions, 
and weaknesses of the eye and other muscles. There may even 



40 


T. S. WILDER 


be sufficient stimulation of the respiratory rale to produce a 
“forced breathing” alkalosis. 

A lumbar puncture will usually help in diagnosis, the spinal 
fluid showing a definite though slight pleocytosis in most cases. 
Usually the cells are entirely of the mononuclear type, and 
aside from a slight increase in the globulin the spinal fluid is 
otherwise normal. 

While considering encephalitis in general, possibly mention 
should be made of the special situations in which it may occur 
following acute infections such as measles, mumps, chickenpox, 
pertussis, and so forth. If during tlie convalescence from any 
one of these diseases the temperature becomes elevated, the 
possibility of a complicating encephalitis should be kept in 
mind, particularly if there are the slightest concomitant signs 
pointing toward the central nervous system. 

In this type of encephalitis, to be sure, there is more apt to 
be evidence of meningeal irritation, and the number of cells 
in the spinal fluid is usually greater than in the epidemic types. 
The severity seems to depend somewhat upon the preceding 
diseases, the mortality following varicella and pertussis being 
high, and that following measles and mumps being low. 

6. Acute Lymphocytic Meningitis. — This disease entity, 
if such it be, has attracted considerable attention during the 
last two or three years. In certain respects it resembles epi- 
demic encephalitis; in other ways suggests poliomyelitis. 

Following vague prodromal symptoms of upper respiratory 
infection there is an acute onset of headache, malaise, fever, 
vomiting, and slight stiffness of the neck. The Kernig sign 
may be slightly positive. 

Cranial nerve involvement is very much less common than, 
for instance, in epidemic encephalitis. Usually tliere is no 
choking of the disks, except perhaps in protracted cases. 

The outstanding feature of this disease, and the one which 
furnishes its name is, of course, marked pleocytosis (Ijunpho- 
cytic) of the spinal fluid. The cell count is much higher than 
it is in epidemic encephalitis, or in poliomyelitis, yet the white 
blood count is scarcely above normal. 
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That this disease is due to a virus is indicated, for example, 
by the work of Rivers and Scott, who have reported two human 
cases, together with die characteristics of the infection induced 
in mice and guinea-pigs by intracerebral inoculation. (T. F. 
hlcNair Scott and Thomas M. Rivers, Jour. Exp. IMed., 63, 
pp. 397 and 415, March, 1936.) They have likewise shown, 
with the aid of Armstrong and Lillie, and of Traub, that the 
Rivers-Scott virus is identical immunologically with the virus 
independently studied by those investigators. The infection 
may occur in mice and guinea-pigs and monkeys, as well as in 
man, but appears not to be highly contagious. 

6a. Acute Aseptic Meningitis. — This term was coined by 
WaUgren, in 1925. (A. Wallgren, Acta pediat., 1925, 4, p. 

158.) It may be applied to those types of meningitis occa- 
sionally encountered, which cause pleocytosis of the spinal 
fluid (mainly mononuclear) without demonstrable organisms. 
Naturally the term covers a wide field, including the above- 
mentioned acute lionphocytic meningitis. Evidence at hand in- 
deed indicates that there are a number of different viruses 
which may be responsible for much the same clinical picture. 
For instance. Rivers and Scott have shown that the serum of 
many patients convalescing from “acute aseptic meningitis” 
does not inactivate their virus. A recent instance of this is an 
epidemic which occurred in Philadelphia during the fall of 
1935. The S 3 mdrome was one of severe headache, photophobia, 
occasional convulsions, a good prognosis, and freedom from 
sequelae. Yet this so-called “Philadelphia headache disease” 
has already been shown hy Rivers and Scott to differ immuno- 
logically from their “acute IjunphocyTic meningitis.” Certainly 
hundreds of cases must have occurred, when one considers the 
fact that a series of 45 was reported by one hospital, and that 
all other hospitals with which we are acquainted cared for a 
number of patients with what appeared to be the same disease. 

Practitioners, however, soon came to regard the syndrome 
rather lightly, oMng to the fact that nearly all cases ran a 
rapid course without apparent sequelae. And yet in any indi- 
vidual patient tlie sNnnptoms were severe enough at the onset 
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to be alarming, particularly since diagnosis was not at first 
apparent. Occurring in children of all ages (less frequently 
in adults), the onset with slight or moderate fever suggested 
a central nervous disturbance, j'et such signs as rigidity of 
neck and back, positive Kernig, etc., were usually indefinite, 
or lacking. In some patients tlie reflexes were hyperactive, but 
in others appeared to be either diminished, or normal. Sub- 
jective symptoms were definitely more striking, altliough there 
again considerable variation was observed. Most patients, for 
instance, complained chiefly of headache, some of vertigo, 
others of pain in the eyes, and others of marked disturbance 
in vision, even to the point of temporary blindness. AlUiough 
spinal fluid findings suggested poliomyelitis, convulsions were 
far more frequent than in that disease. Moreover, the minor 
signs and symptoms, taken as a whole, were decidedly different. 

The mortality was practically nil, and no cases were fol- 
lowed by paralysis of any sort. It has been said that this con- 
dition represents a new disease, but others feel that we have 
had it with us for years, and that in the past it has been con- 
fused with abortive poliomyelitis. It is highly probable that 
the involuntary statistical inclusion of syndromes of this sort 
in the mortality records of various outbreaks of poliomyelitis 
explains the curiously wide fluctuations in death rate charac- 
teristic of the latter disease. Indeed, it would be difficult to 
prove that the two were separate clinical entities unless, as 
occurred in Philadelphia, numerous cases of the former were 
seen during a short period of time without manifesting any of 
the expected sequelae of infantile paralysis, and in the absence 
of an epidemic of the latter. 

With increasing recognition of this and allied conditions, 
more certain differentiation between them and poliomyelitis 
wiU no doubt be possible. Progress must necessarily be slow, 
however, owing to the notorious difficulties inherent in the 
study of virus diseases. 

7. Syphilitic Meningitis. — Occasionally meningo-vascu- 
lar syphilis may be responsible for fever and other evidences 
of acute infection without striking neurological signs. Of 
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course, a histor}’' of S3^hilis will be helpful, and a Wassermann 
test on the spinal fluid will usuallj'- establish the correct diag- 
nosis. In this connection it should be remembered, however, 
that a patient whose blood Wassermann is negative may have 
a positive spinal fluid. Indeed, Wm. C. iMenninger and Leon 
Bromberg (Jour. Lab. and Clin. Med., vol. 20, p. 628, April, 
1935) state that 31 per cent of a group of 500 cases of neuro- 
sj^hilis had a negative blood Wassermann test. Hence, when 
one gets as far as the spinal fluid in a case of undiagnosed 
hr'perpyrexia, and when the cytology is suggestive, a Wasser- 
mann or equivalent test should by all means be performed. 
There will be times when this test is absolutely necessary in 
differentiating between central nervous sj^stem lues and such 
conditions as poliomyelitis, encephalitis, and tuberculous men- 
ingitis. 

8. Brain Abscess. — Often one of the most obscure intra- 
cranial lesions, from the standpoint of diagnosis, is that of 
chronic cerebral abscess. As everyone knows, symptoms may 
be almost entirely lacking. (Of acute fulminating brain ab- 
scess, such as may follow infections of the mastoid or accessory 
sinuses, this is of course not true.) 

A chronic brain abscess may be entirely asymptomatic 
aside from a slight afternoon rise in temperature, headache, 
and perhaps some leukocj'tosis. (Indeed, even these signs may 
be absent.) At this stage, of course, no one could be blamed 
for failing to undertake the rather complicated procedures 
which might lead to a diagnosis. However, one can at least 
keep the possibility in mind, and can watch carefuUy for 
SNTOptoms of pressure, and for the first localizing signs that 
may appear. One will then be ready to resort to lumbar punc- 
ture, ventriculogram, or to neurosurgical consultation as soon 
as indications arise. 

9. Pachymeningitis, although rare, deser\^es mention, since 
it too may cause a slight elevation of temperature, and since 
it is one of those conditions which more often than not, per- 
haps, is first diagnosed at autopsjc In the later stages, of 
course, pach\Tneningitis may be suspected on the basis of 
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increasing malaise, fretfulness, and progressive enlargement 
of the head. Ophthalmic examination will then probably 
reveal retinal hemorrhages, and insertion of a needle into Uie 
subdural space will often disclose xanthochromic or hemor- 
rhagic fluid. Certainly, however, the disease becomes far 
advanced, in many cases, before one can suspect its presence. 

10. Other infections, involving the central nervous sys- 
tem could be listed ad nauseam, but they need not be men- 
tioned here, because of rarity, or because in some instances 
they even lack a name. Suffice it to say that atypical manifes- 
tations of infection are always turning up, and that from time 
to time even a new clinical entity is described. 

The fact that occasionally a patient is seen with central 
nervous involvement of a sort which can hardly be classified 
is illustrated by the following case notes: 

A ten-month female infant was admitted to the hospital 
with an upper respiratory infection, and a high temperature. 
During the course of six weeks the fever gradually subsided, 
and the spinal fluid which showed originally 134 cells, largely 
mononuclear, continued for nearly six months to have an ab- 
normally high, though diminishing number of cells. The child 
improved slowly, and eventually appeared to have recovered 
completely. Diseases such as typhoid, syphilis, meningococcic 
meningitis, etc., were ruled out, and cultures of the spinal fluid 
were at all times negative. No organisms were discovered on 
any occasion. The tuberculin test was mildly positive, and 
the diagnosis lay perhaps between tuberculoma and a low-grade 
brain abscess. No definite decision was made regarding the 
cause of the abnormal signs, and at no time were there any 
indications pointing to localization of a lesion in the central 
nervous system. Conceivably this patient may come down 
with tuberculous meningitis in the future, or may develop 
evidences of infection somewhere in the brain. 

Thus far we have discussed only causes of an infectious 
nature for obscure hyperpyrexia originating in the central 
nervous system. 

Infection, naturally, is most frequently proved responsible. 
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but, occasionally one has to consider other possibilities. These 
di\ade themselves roughly into 3 groups: first, mechanical 
lesions acting upon the heat regulatory mechanism of the 
central neiAmus sj^tem, second, toxins or drugs which also 
affect that portion of the brain, and third, disease which does 
likewise. 

11. Mechanical factors are of such great variety that we 
cannot here attempt a listing of them. In brief, any trauma 
which injures or causes hemorrhage in the midbrain may pro- 
duce h\T 3 erp 3 T:exia, which sometimes persists for a long time 
after the acute effect of the lesion has subsided. To prove 
this point is often difficult, and to influence the natural course 
of the process is hardlj*' to be hoped for. 

12. Toxic substances or drugs may cause fever b\’^ acting 
partty, no doubt, on the midbrain, though usually the most 
ob\dous lesions as reported at autopsy are more generalized, 
and consist in widespread hemorrhagic “encephalitis” (so 
called) together with myelitis. This may occur, for instance, 
following intravenous arsphenamine. The S 5 Tnptoms as re- 
ported by M. A. Glaser, C. P. Imerman, and S. W. Imerman 
(Amer. Jour. Med. Sci., vol. 189, p. 64, January 9, 1935), con- 
sist of headache, vomiting, nervousness, dizziness, cyanosis, 
and ffi^erpjTCxia. To be sure, the course is usually fulminat- 
ing and the historj^ does suggest the cause ; but that an actual 
hemorrhagic encephalopathy can occur under these conditions 
is worth bearing in mind. 

Other drugs known to cause similar effects include salicyl- 
ates, of which methyl salicylate is perhaps the most toxic, so 
far as the cerebral cortex is concerned. Lead, also, under cer- 
tain circumstances may cause fever as an effect of the enceph- 
alopathy for which it is responsible. The prognosis, once a 
diagnosis has been made, is grave, but depends in part on the 
severity of the intoxication, and in part on the sensitivity or 
susceptibility of the indi\adual, since a fatal outcome may 
result from comparative!}' small amounts of the drug or 
poison. It should not be forgotten that still other drugs, with 
a more general effect can likewise cause fever, examples being, 
atropine, phenobarbital, nirv'anol, etc. 
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13. Disease affecting the central nervous system in 
such a manner as to produce obscure fever groups itself 
according to its local effect rather than according to its nature. 
Thus we have a wide variation from which to pick a few 
examples. For instance, it sounds somewhat far fetched to 
say that if a child will not take his orange juice he may end up 
witli a “stroke,” and die witli a temperature of 108° or 109° 
F., but such cases are by no means rare. As a matter of fact, 
when a child admitted to tlie hospital mth scurvy develops 
a fever not accounted for by any otlier condition, one should 
consider carefully the possibility of intracranial hemorrhage, 
and too often may find at autopsy that tlie thing can readily 
occur. 

Similarly any anomaly such as an aneurysm or an arterio- 
venous fistula, or any weakness of the vessel walls or thrombus, 
which may result in hemorrhage in the midbrain area, can 
produce hyperpyrexia. 

To these also may be added blood dyscrasias such as pur- 
puras, leukemias, hemophilia, in short anything which may, 
under rare circumstances, cause bleeding in the vital portion 
of the brain. 

Finally, although brain tumor is not often the cause of 
fever, the exceptional case may be encountered where hyper- 
pyrexia is an early and persistent symptom. As an extreme 
example Cornelia de Lange (Acta Pediat., July, 1933, quoted 
in the 1933 Year Book of Pediatrics) reports the case of a 
child who exhibited a fever of six and one-half years’ duration, 
with only occasional days of remission. The evening tempera- 
ture was higher than the morning, usually reaching 102° F., by 
rectum. Signs and symptoms were chiefly tliose of progressive 
weakness accompanied by pain. There was profuse perspira- 
tion, and muscle atrophy developed. Autopsy revealed, among 
other things, a tumor in the medulla, together vdth a spindle- 
shaped enlargement of the tlioracic cord. This tumor, the 
author believes, interfered with inhibitory impulses of the heat- 
regulating fibers passing through the cervical cord. 
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It 'would appear ad\dsable to gi've a short summary of the 
usual clinical picture of each disease which can present fever 
of obscure origin as one of its features. To discuss the rami- 
-fications and variations of each is neither possible nor jus- 
tifiable here. 

Dehydration Fever. — This fever is common in the new- 
born before the mother’s milk has become sufficient and while 
the child is on a low fluid intake. At this time the condition 
is a true clinical entity. Later in infancy dehydration must 
be considered at all times as an added factor in the etiology 
of temperature elevations. These babies have skin which 
lacks elasticity and feels dr}'’ to the touch. The most rational 
means of diagnosis is likewise the most rational method of 
treatment. Suppljdng fluid by mouth, subcutaneo'usly or 
through any of the other routes brings an immediate drop in 
the fever and a loss of the skin signs. Should the question 
of diagnosis appear more complex it is possible to be absolutely 
definite bj’- laboratoi^'- procedures. The blood urea and chlo- 
rides are routinely increased and the serum calcium, as well 
as the volume percentage of oxygen capacity, is above normal 
limits. 

Sepsis of the Newborn. — Fever is expected in this dis- 
ease though occasionally it fails to appear. Protracted and 
severe jaundice is the common finding of significance. Loss 
of weight, pallor, and increased sweating closely follow the 
jaundice in frequenc}’^ of occurrence. Other signs are more 
variable in their appearance. Nausea and vomiting or diar- 
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rhea may be present. Petecliiae seldom fail to be visible but 
their arrival may be delayed. 

One should look first for a possible etiological source. An 
infected umbilicus or an apparently mild impetigo may be the 
focus. Rarely, none can be located. A blood culture should 
be done at once to establish the diagnosis. The white blood 
cell count gives evidence of severe infection. 

Mechanical Prevention of Evaporation. — Prematures 
are notoriously thermolabile. To a somewhat less degree 
children with fevers are also thermolabile. In these two 
groups especially, blankets, heating cradles, and even casts 
may become important producers of hyperpyrexia. Post- 
anesthesia technic requires that the child be kept warm. If 
the same routine be followed by nurses the year round the in- 
cidence of high fever will be much greater during the summer 
months. Common sense can keep the number of blankets 
seasonal and reasonable. 

Teething. — In the thermolabile infant teething can be the 
cause of high fever. The tendency is to attribute far more 
symptoms and signs to the teeth than they cause. However, 
when all other possibilities are eliminated the gums must be 
considered. Commonly they are swollen and reddened when 
they are the source of discomfort and fever. Occasionally 
they appear to be innocuous but the constant chewing and 
biting of the infant puts them under suspicion. 

Abscessed Teeth. — An obvious defect in the enamel may 
not be apparent although an abscess be concealed at the root 
of the tooth. Careful examination along the gum may reveal 
the discharging point of a “gum boil.” Local lymphatic swell- 
ing and tenderness can be discovered, a;- Ray examination 
makes the diagnosis clear. 

Roseola Infantum — Exanthem Subitum. — This is a 
disease occurring only in infants and children under three 
years of age. The fever is high, 103° to 105° F., for several 
days before any physical signs beyond a mildly reddened 
throat may be discovered. At the end of this period the tem- 
perature falls by crisis, a nondescript rash of the German 



fe\'^:rs due to juscellaxeous coxditioxs 


49 


measles tj^^e makes its appearance, and the child is well. Un- 
like German measles this disease has no postauricular nor post- 
cervical glandular enlargement. 

Scurvy. — Irritability, not fever, is the real characteristic 
of scur\y. Fever is very likely to occur, however, and may 
be of extreme degree when a hemorrhage reaches the thalamic 
region. All the signs and sjTnptoms of this disease are due to 
the same cause, namely, the extravasation of blood and tlie 
distentions caused by it. This hemorrhage is most easily visi- 
ble on the gums about the teeth. WTiere none are present^this 
sign is of little value. Along the bones the hemorrhage is sub- 
periosteal, causing great pain and swelling. On the long bones 
it begins at the epiphyseal ends of the shaft. Because of the 
proximity to the joint the swelling seems to involve the articu- 
lation itself. Subperiosteal hemorrhage may be of great 
severity even to the production of dislocation fractures. Over 
the flat bones the same type of hemorrhage occurs and may 
progress to the production of exophthalmus. 

The use of the tourniquet to produce capillary hemorrhage 
as a diagnostic means is not reliable. In some cases of scurvy 
petechiae are readily produced, in others it is impossible to 
produce them. a:-Ray evidence of the disease appears early. 

Aspiration of sterile blood distinguishes the condition from 
osteomyelitis. This aspiration is seldom necessary as x-ray 
e\ndence is obtainable at this stage. A therapeutic test of 
gi\nng \ntamin C should be performed simultaneously with 
other methods for establishing the diagnosis. 

Osteomyelitis. — ^A history of an injur}’’ followed by a 
fever and a deep bone pain make this an evident diagnosis. 
In infants it can be much more obscure. Fever of increasing 
height is ine\ntably present. Prostration soon ensues. Pain, 
as e\ndenced by the irritability and moaning cry, is early 
and constant. One finds swelling over the involved area with 
sharply demarcated tenderness of extreme degree. The re- 
gional IjTnph nodes are enlarged and tender. The differen- 
tial diagnosis usually resolves itself into a differentiation of 
this condition from rheumatic fever. This may not be easy 
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Osteomyelitis is a much more severe infection in its local man- 
ifestations than rheumatic fever. It does not affect more than 
one area. The systemic signs, such as prostration, chills, and 
convulsions, are more usual and severe in the early stage. 
The white blood count and polymorphonuclear proportion is 
much higher than in rheumatic fever. There may be apparent 
joint involvement in osteomyelitis but die point of greatest 
tenderness is over an epiphysis adjacent to the joint itself. 

Unfortunately neither condition has roentgenogram evi- 
dence in the early stages. After ten days there is a charac- 
teristic a;-ray picture of osteomyelitis. 

Rheumatic Fever.— The course of this disease is one of 
the most variable of the complaints of childhood. Its only 
stable feature is the rarity of its onset prior to the fourth year 
of life. Its course may range from indeterminate muscle and 
joint aches and pains to those scarcely distinguishable from 
osteomyelitis. The fever may be so slight as to be overlooked 
by the mother or so severe that it is septic in type. In the 
milder forms there may be nothing to be found until the heart 
begins to show involvement. Fortunately the usual case 
furnishes physical evidence of disease. Fever following a 
streptococcic sore throat or other infection makes one suspect 
the milder forms. Frequent nosebleed and loss of appetite 
are premonitory signs. Physical examination occasionally re- 
veals subcutaneous nodules over the malleoli, the extensor ten- 
dons of fingers and toes, the scalp, and around the knees and 
elbows. There may be joint stiffness and abdominal pain. A 
postnasal drip is often present as rheumatic fever is frequently 
associated with pharyngitis and tonsillitis. Erythema nodosa 
and erythema multiforme, especially the former, are so often 
found in this disease that many examples of those syndromes 
are assumed to have a rheumatic origin. The joint involvement 
is one of painful motion, swelling and tenderness. It commonly 
attacks several joints simultaneously or successively. In this it 
is quite different from osteomyelitis. The laboratory reports 
an increased white blood cell count with a shift of the SchUling 
index to the left and a rapid sedimentation rate. None of 
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these are specific for rheumatic fever but are constant findings 
with it. The degree of leukocidic response maj^ be great but 
not so great as a pyogenic infection would summon. 

Undulant Fever — Brucella MeUtensis — Malta Fever. 
^Fever is one of the few constant signs found in this dis- 
ease. It is associated with chills, loss of weight, increased 
sweating and loss of appetite.. There may be constipation, 
abdominal pain and backache. Headache and cough with ex- 
cessive ner\musness and weakness are other symptoms found 
in this condition. Joint pain and deep bone pain are not un- 
common. On examination one finds pronounced pallor, en- 
larged cer\dcal nodes and commonly moderate enlargement of 
the spleen. The skin ma}" have indeterminate macules and 
papules. 

The laboratory is able to give definite evidence toward 
this diagnosis. The blood, urine, and duodenal contents wih 
supply the organism when cultured in carbon dioxide. The 
agglutination phenomenon appears after the seventh day of 
the disease. The white blood cotmt reveals a leukopenia. A 
cutaneous test for this disease is performed with a heat-kihed 
broth culture of brucella diluted 1:100. Redness in forty- 
eight to seventy-two hours indicates past or present infection. 

Tularemia. — The onset of this disease is initiated by 
fever, chills and general malaise which may increase to pros- 
tration. llhen the history is taken it is found that the child 
has been in close contact with a rodent, usually a rabbit. 
There is a generalized lymph gland enlargement. The cervical 
nodes are frequentl}^ conspicuously swollen and sometimes the 
disease attacks the eye, girdng a severe ophthalmitis. Fever 
is constant in t}T)e, pursuing a characteristic course. Its dura- 
tion is from one to three weeks. It has an initial rise of two 
or three days followed by a remission for about the same 
length of time and a second rise and slow faU to normal. A 
maculopapular rash may appear during the course of the dis- 
ease. Diagnosis can be established clinicah)'^ through the use 
of a skin test which consists of a vaccine of Bacterium tularense 
diluted 1:10,000. An area of redness appears at the site of 
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injection in thirty minutes to forty-eight hours if there be in- 
fection. 

Rocky Mountain Spotted Fever. — This tick bite fever 
is known to occur far more widely than in the Rocky Moun- 
tain region to which it was drought restricted. Recently many 
cases have been reported along the Atlantic seaboard. It 
should be anticipated in all parts of the United States. The 
disease is transmitted by ticks, tire Dermacentroxenus rickettsii 
being the organism involved. This disease is similar to typhus 
in all but two particulars. It has a shorter incubation, two 
to five days, and its rash begins at the wrists extending cen- 
tripetally to involve the body. In all otlier respects tire dis- 
eases are identical. See Typhus. 

Typhus Fever — Brill’s Disease. — This disease, like 
Rocky Mountain spotted fever, is caused by a rickettsia. In 
the case of typhus it is Rickettsia prowazeki. This organism 
is carried by lice and bedbugs. Its incubation period is twelve 
or more days. Typhus and Rocky Mountain spotted fever 
are identical in their course. Botli have sudden severe onsets 
with fever, chills, and prostration. The temperature rises and 
stays elevated continuously. About the fourth day tire rash 
makes its appearance. In typhus the rash begins in the axillae 
and extends centrifugally to involve the extremities and in so 
doing may be distinguished from Rocky Mountain spotted 
fever which spreads centripetally. Both have headache, nau- 
sea, vomiting and frequently backache and joint pains are 
present. Coma and delirium commonly ensue. The rashes 
in both are maculopapular and petechial. In both tire skin 
signs may be accentuated by the tourniquet test. In both there 
is leukocytosis. The Weil-Felix agglutination reaction makes 
its appearance about six weeks to two months after con- 
valescence. This is the agglutination of cultures of X19 or 
X2 in dilutions of 1:80 or greater, by the serum of the patients. 
Guinea-pig inoculation of the patient’s sputum may show re- 
sults before this time. The urine gives positive diazo reac- 
tions. 

Rat-bite Fever.— As its name suggests this disease is 
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transmitted through tlie bites of rats. The organism present 
is the Borrelia muris (Spirochaeta morsus niuris or Spirillum 
minus). The disease has an incubation period of two weeks 
after which there is a sudden onset of fever accompanied by 
chills and prostration, hluscle and neuralgic pains are 
marked. A bluish-red maculopapular rash appears after the 
height of the disease is reached. Spirochetes can be demon- 
strated by the dark-field method in the blood or the wound. 
The urine not uncommonly contains them as well. Guinea- 
pig inoculation will reproduce the disease. 

Relapsing Fever. — ^This condition also is caused by in- 
fection with one of the various species of Borrelia. It is char- 
acterized by periods of fever alternating with normal tem- 
peratures each lasting five to seven da3^s. It probably is trans- 
mitted b}'^ lice or bedbugs. There is a prolonged, recurrent 
fever which brings chills, muscle and joint pains, headache, 
vomiting and nausea with it. The spleen and liver are en- 
larged. On the skin are multiple petechiae. The laboratory 
findings are the same as for rat-bite fever. 

Malaria. — ^hlalaria in the child can present quite a differ- 
ent picture from that in the adult. The younger the child, 
the greater may be the variation. There is no maternal im- 
munity transferred in this disease. Congenital cases have been 
described. Children acquire all three types of the disease but 
in the child thej" can seldom be distinguished by their clinical 
courses. Regular recurrences of the febrile attacks may be 
entirelj" absent. Chills, so common in the adult, may take 
the form of muscle pains in the child. The duration of the 
fever on each rise is shorter in childhood and the fever is more 
likeh^ to occur at night than in the morning as in the adult. 

The children with malaria complain of listlessness, weak- 
ness and anorexia. An attack of fever is ushered in by cold 
extremities, cj^anosis and vomiting. One third of them have 
con\mlsions. Anemia of a hemoMic tjqDe appears and be- 
comes progressively worse. Leukopenia may or may not be 
present. Hemic murmurs, enlarged hearts, and gallop rhythm 
occur in the more chronic cases. The spleen becomes en- 
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larged in the chronic ones while in the more acute the liver is 
more regularly swollen. In infants the liver is more frequently 
enlarged than the spleen. 

Malaria Inoculata. — More and more cases of malaria are 
occurring following blood transfusion. The incubation period 
depends upon the number of parasites transferred, as in other 
malaria, and may be as short as three days. Commonly, it is 
two weeks. The course is that of malaria acquired in the 
usual manner. See Malaria. 

Hodgkin’s Disease. — This disease is cliaracterized by a 
glandular enlargement of disputed etiology. The glands in- 
volved commonly are the left cervicals. These may be left 
unscathed and only the mediastinal or retroperitoneal glands 
touched by the disease. In any case there is a low-grade, 
variable fever of a recurrent order. Accompanying the fever 
is a loss of weight and appetite. In the further advanced cases 
vomiting and nausea, abdominal pain, cough, dyspnea, and 
epistaxis and bleeding gums may be present. Marked itching 
is frequently a source of discomfort to the patient. Pallor, 
jaundice or cyanosis may be found on inspection. The liver 
and spleen are enlarged and ascites occasionally occurs. The 
diagnosis can be established by biopsy and Gordon’s rabbit 
inoculation test. The blood picture shows an increase in the 
number of platelets and monocytes. Eosinophils usually are 
only slightly, but may be enormously, increased. There is a 
uniformly widened mediastinal shadow on the a:-ray plate. 

Pel-Ebstein Hodgkin’s Disease. — In this form of the dis- 
ease there is a complete remission of fever at regular inter- 
vals. See Hodgkin’s. 

Leukemia. — In both the lymphatic and the myelocytic 
types of leukemia there is a prolonged or recurring fever usu- 
ally of low degree. In both types chills accompany the rise in 
temperature. The symptoms are those of capillary hemor- 
rhage. They may include cough, dyspnea, epistaxis, deafness, 
sore mouth, dysphagia, bleeding gums and anorexia, abdom- 
inal pains, nausea, vomiting and diarrhea. Should the hemor- 
rhage strike the nervous system paralyses of any order maj' 



^E^rERS DUE TO :misceliaisEOUS conditions 55 

be encountered as well as sensory alterations. Pallor, jaun- 
dice, petechiae, retinal abnormalities, blood per rectum, may be 
expected on examination. The stool and urine may have posi- 
tive benzidine tests or even gross blood. In the lymphatic 
tj^e of leukemia cer\ucal nodes, salivary glands, axillary glands 
and generalized enlargement is to be expected. In tire myelo- 
cjhic leukemia one finds liver enlargement primarily. Blood 
studies expose the nature of the malady. 

Acute Infectious Mononucleosis — Glandular Fever. — 
After an incubation period of four days to two weeks the on- 
set suddenly occurs. Fever of 102° F., or more, headache, 
stiff neck and general malaise are regularly present. After 
four days glandular enlargement begins to be evident. The 
cerrdcal nodes are especially affected. These are distinctly 
tender to the touch. There may be pain in the abdomen. The 
spleen enlarges in most instances and also the liver in the more 
severe involvements. There is no rash. In the early phase a 
leukocjhosis with a high polymorphonuclear percentage may 
be found. This picture changes shortly to a preponderance 
of l 3 miphoc 5 ’tes with many immature cells \Tsible. Although 
the lymphocytes are increased both relatively and absolutely 
thej'’ are never of the high percentages found in the leukemias. 
Heterophil antibodies can be demonstrated. 

Sickle Cell Anemia; Sicklemia. — ^This form of anemia is 
prevalent only among the colored race. It has been reported 
rarely among the Mediterranean peoples but seems not to 
attack the Anglo-Saxon. In Negroes sickling can be demon- 
strated in a high percentage but few develop the subsequent 
anemia. The disease is named from the form the red blood 
cells assume on standing in a moist preparation. The onset 
may txcur at any age and may be either mild or severe. Com- 
monly, a febrile attack marks the beginning of this progressive, 
hemohlic anemia. Weakness, lassitude, anorexia and a very 
low-grade fever may obscure the true diagnosis. Yellow-green 
sclerae, generalized itching, muscle and joint pains are fre- 
quently observed. Dj-spnea, abdominal pain accompanied by 
vomiting, palpitation, numbness and tingling or paralysis, may 
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occur in the progress of this disease. One finds heart murmurs, 
enlargement of the spleen and occasional enlargement of the 
liver, on examination. Clubbed fingers are not uncommon. 
Delayed physical and sexual development occur in the more 
severe cases of this condition. Besides the sickling the blood 
shows evidence of hemolysis. There is a reduced fragility of 
the red blood cells. The hemoglobin falls to a low level and 
nucleated and reticulated forms of red blood cells appear. The 
urobilin is greatly increased in both stools and urine. An in- 
direct van den Bergh reaction can be detected in the blood. 

Psittacosis — Parrot Fever. — This disease may be con- 
tracted from any of the parrot family including macaws and 
parakeets. There is a sudden onset with a high fever. Nose 
pain and discharge is one of the usual early complaints of the 
victims. Cough and dyspnea, or nausea and vomiting and 
diarrhea soon appear. A macular rash occurs at the height of 
the disease. Diagnosis can be established by intraperitoneal 
injection of the sputum from infected patients into mice. 
Characteristic psittacosis bodies appear in tlie spleen of the 
mice so inoculated. Since the same result can be produced 
from either filtered or unfiltered sputum Rivers and Berry 
conclude that the causative organism is a virus. 

Paroxysmal Hemoglobinuria. — Recurrent febrile parox- 
ysms associated with hemoglobin in the urine give this disease 
its name. The attacks follow exposure to cold or the immer- 
sion of the hand or feet in cold water. Each attack is accom- 
panied by chills, and nausea and vomiting. Generalized urti- 
caria may be present. Pains in the back, the abdomen and the 
extremities frequently occur. The spleen is moderately en- 
larged. 

The disease is likely to be a result of congenital syphilis. 
The Wassermann reaction should always be determined. An 
autohemolysin can be demonstrated by mixing the patient’s 
red blood cells with his own serum at 0° C. for seven minutes. 
After this length of time the blood should be incubated at 
37° C. for one hour (Donath-Landsteiner reaction). An attack 
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can be precipitated by immersion of the feet in ice water for 
one-half hour. 

Purpura. — is inaccurate to classify purpura as a clinical 
entity. It is a sign of disease but since it can, and does, occur 
as the major phj'sical finding in some conditions it may be dis- 
cussed here. It receives its various names from its predom- 
inating s5Tuptom or from its cause. Thus there is purpura 
rheumatica or Schoenlein’s purpura, and purpura abdomin- 
alis or Henoch’s purpura, as weU as cachectic purpura, urti- 
carial purpura and thrombocytopenic purpura. This last is 
the one of importance to this discussion. The attacks usually 
are initiated by a febrile period. This is of moderate eleva- 
tion in the usual case. It may be slight indeed so that the 
purpuric areas are noted first and the temperature determined 
merely as a routine procedure. In these children pallor, head- 
ache, loss of appetite may be the reason for consultation with 
a physician. More frequently the onset is more violent. The 
symptoms and signs may be of any or aU the systems depend- 
ing upon the site of the hemorrhages. Thus there may be 
retinal abnormalities, deafness, epistaxis, bleeding gums and 
vomiting, hematuria, and hematemesis, bloody diarrhea and 
abdominal pain. There may be paralysis and disturbances of 
sensation. It may resemble meningitis. In the rheumatic 
purpura joints are swollen and painful. Of course, in the 
abdominal type sjTuptoms relating to the gastro-intestinal tract 
predominate. 

The diagnosis can be verified by laboratory means. The 
platelets which normaUj’’ number 250,000 to 300,000 may be as 
low as 50,000 or less. The clotting time is within normal limits 
but the bleeding time is definitely prolonged. The tourniquet 
test, while not specific, ma}’- be of value as a clinical adjxmct. 
Purpuras of the cachectic, and urticarial types, and those due 
to poisons, blood dj'^scrasias or scurvj'- do not have a reduction 
in the number of platelets. 

Subacute Bacterial Endocarditis. — This disease does 
not exist in an undamaged heart. The damage may be slight, 
however, and difficult to demonstrate. History of a previous 
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rheumatic fever may be of great value in establishing tlie 
diagnosis. In subacute bacterial endocarditis there is a pro- 
tracted fever with an accompanying pallor and debility. Phys- 
ical signs other tlian those found in tlie heart itself may be 
greatly delayed in appearance. Enlargement of the spleen 
occurs at times. Electrocardiographic tracings wll assist in 
the demonstration of heart damage. Orthodiagrams by the 
roentgenologist may be of value, but close clinical observation 
vrill eventually discover it. When it is known that there is 
heart damage this diagnosis becomes less obscure as a cause 
of fever. Characteristically subacute bacterial endocarditis 
progresses to give multiple minute emboli. These are most 
easily visible in the conjunctivae but cause more marked symp- 
toms when they strike the capillary bed of a finger. Blood 
culture, however, will often demonstrate the presence of sub- 
acute bacterial endocarditis before any of tliese findings are 
evident. 
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STERILITY 

A PROPER Study of a barren marriage requires equal atten- 
tion to the male and female. So conspicuous is the incidence 
of male responsibility in our clinic that in more than 50 per 
cent of the patients the two mates are receiving treatment 
simultaneously. Every effort should be made to raise the 
fertility index of the male as high as possible, thus indirectly 
increasing the fertility of the wife with a low index. 

Male Responsibility. — Sterility in the male may be due 
either to congenital or acquired conditions of the testicle, vas 
deferens, epidid 3 Tnis, prostate gland or penis, which interfere 
i\Tth proper development of tlie spermatozoa, or with the con- 
\'e 3 ’’ance of living sperms to the genital organs. 

A lowered fertility in the male may also result from either 
functional or organic nervous disccise, especially those asso- 
ciated with impotence. Organic lesions may cause azoo- 
spermia, a total absence of spermatozoa; oligospermia, a 
marked diminution of spermatozoa; or necrospermia, the pres- 
ence of feeble or dead spermatozoa. 

hlost of these conditions result from gonorrheal infection. 
Gonorrhea is a preponderating cause in both primary and 
secondar 3 ^ sterility. The toll that gonorrhea exerts in unborn 
lives is utterly impossible to determine or even guess, but it 
is believed that from 30 to 50 per cent of sterile marriages 
result from this disease. 

Endocrine h 3 -pofunction, depressed constitutional states, 
exhaustion from sexual excess or obstruction in the passages 
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may be responsible factors. It is necessary, tlierefore, to ob- 
tain a genito-urinary history and make a tliorough examina- 
tion of the husband. 

Accurate observation of the morphology, vigor and per- 
sistence of sperm motility as obtained from a condom specimen 
and a postcoital examination of tlie cervical canal are impor- 
tant in properly appraising male fertility. 

Azoospermia is relatively infrequent, being encountered in 
only 5 per cent of sterile marriages whereas oligospermia is 
noted in over 50 per cent. The mere finding of live sperms 
does not absolve tlie male, as the chances for impregnation are 
in direct ratio to the number and vitality of the spermatozoa. 

Normal Male Fertility. — A normal specimen (preferably 
obtained from a glass jar, warmed to body temperature and 
examined not later than one hour after intercourse) should 
reveal the following: 

(1) SO to 100 live sperms per high-power field. 

(2) A one- to two-hour resistance to room temperature, 
the spermatozoa remaining motile on a slide under the micro- 
scope. 

(3) A large number of dead sperms. 

Lowered fertility is indicated when one observes a large 
number of amyloid bodies or more than 5 pus cells per high- 
power field. 

Moench claims that a morphologic and biometric examina- 
tion of the semen offers a method for ascertaining male fertility. 
A normal fertile man ejaculates less than 15 per cent abnormal 
sperm heads. If the head abnormalities rise to between 20 
and 25 per cent, impaired fertility is to be assumed and above 
25 per cent, sterility. The number of these abnormal sperm 
heads indicates the degree of spermatogenic disturbance and 
that the other sperm heads, although they may appear normal 
under the microscope, may not be normal. 

Macomber made counts of spermatozoa and found vari- 
ations between 300 million and 100,000 organisms per cubic 
centimeter. A count below 60 million per cubic centimeter in- 
dicates low fertility in which the sex cells seem to suffer. 
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According to Kurzrok and Miller, semen exerts a highly 
specific lytic action on the mucin of the cervix. Tests made 
with mucus from patients vdth leukorrheal discharge indicate 
that the digesting action of normal semen is markedly dimin- 
ished by the presence of inspissated mucus. If a drop of sem- 
inal fluid is placed alongside a drop of cer\ncal mucus under a 
coverglass, a number of sperms should normally pass through 
the cer\ncal drop within one hour. The lytic substance of the 
semen may be essential in the passage of spermatozoa up the 
genital tract and its absence may be an etiologic factor in some 
rases of sterilitj’^ for which no other explanation can be offered. 

Postcoital Exammation. — Cer\dcal insemination and 
favorable cervdcal secretion are essential for the proper trans- 
mission of spermatozoa. Huhner’s test which includes investi- 
gation of semen activity in the vagina and aU levels of the 
cervical canal to the internal os, is of inestimable value. Sper- 
matozoa seldom survive more than two hours in the vaginal 
pool (receptaculum seminis), but may retain \ngorous motility 
in the normal cervix for from sixteen to twenty-four hours. 
The finding of nonmotile spermatozoa in the cervical canal 
may be due to necrospermia or to hostility of the cervical se- 
cretion. It is essential to examine a condom specimen to dif- 
ferentiate the two conditions. A postcoital examination should 
be made four to six hours after intercourse. Normally 5 to 10 
sperms per high-power field are obtained from the aspirated 
cer\acal canal secretion. If less are found, it is assumed that 
coitus is faulty or that the cervix has not been properly in- 
seminated. 

Sterility of the Female. — Investigation. — K complete and 
comprehensive study of the female factors in the production 
of sterility, includes: 

1. A careful general and gjmecological history. 

2. A complete physical examination with special emphasis 
upon endocrine and pelvic studj\ 

3. Complete laboratory'' studies including a serological 
blood test, a routine blood count, a urine examination, a basal 
metabolic rate determination, an estimation of the blood chol- 
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esterol, a premenstrual determination of the estrin hormone 
in the blood, an estimation of the pituitary blood hormone, a 
determination of the urinary excretion of estrin and anterior 
pituitary hormone, a study of the specific dynamic action of 
protein, a glucose tolerance test, eyeground and visual field 
examinations and a roentgenogram of the sella turcica. 

4. A special gynecological examination including a study of 
the endocervical secretions, a postcoital examination, a tubal 
insufflation and, if necessary, a subsequent lipiodol injection 
and a premenstrual curettage to determine the presence or ab- 
sence of a normal premenstrual nidatory endometrium. 

Etiology. — The factors responsible for sterility in the fe- 
male may be divided into general causes, local causes, and 
functional disorders. Usually tliere are several abnormalities 
coexisting. 

General Causes. — 1. Infections. — The acute infections, 
influenza, typhoid fever, mumps, scarlatina, tonsillitis, acute 
rheumatic fever, and acute puerperal fever may cause secon- 
dary ovarian infections and result in atrophy and sterility. 
Focal infection may likewise be responsible. 

2. Chronic systemic diseases such as diabetes, renal and 
pulmonary disease, or profound anemia are not uncommonly 
associated with sterility. Chronic alcoholism, morphinism and 
cocainism are also associated with sterility while in organic 
and functional nervous conditions, impregnation is not likely. 

3. Consanguinity. — Sterility is not uncommon in the union 
of blood relations, although it is not an absolute barrier. 

4. Selective sterility (incompatibility) refers to those indi- 
viduals who do not bear offspring, although both may be fertile 
when united to other partners. This type is not infrequent. 
The cause is not known. It perhaps resides in both partners 
who are of low fertility, although either partner may produce 
offspring in a highly fertile mate. 

5. Physiological Causes. — ^f¥omen are sterile during cer- 
tain physiological states, as in pregnancy, except in those rare 
cases of superfetation in the normal or in the double uterus. 
Frequently women are sterile at certain periods (safe period) 
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and for this reason the sexual relation is indulged in by these 
individuals only at this time. Phj'siologic sterility is, how- 
ever, debatable. Knaus contends that women who menstruate 
every twenty-six to twenty-eight days can only conceive from 
the ninth to the fifteenth day of the cycle whereas those who 
bleed everj^ twent 3 ’'-eight to thirty days are capable of fertiliza- 
tion only between the eleventh and seventeenth days of the 
cj’^de. 

Local Causes. — 1. Congenital Underdevelopment of the 
Genital Organs . — ^This is one of the most common local causes 
of sterility either in the form of a rudimentary vagina or uterus, 
stenosis of the vagina or cer\dx, or an imperforate hymen. 

2. Faulty Cervical Insemination . — ^It is essential that the 
semen reach the cervical canal directly. Severe lacerations of 
the vagina with prolapse of its walls, and of the cervix, allow- 
ing escape of the seminal fluid, are provocative of sterility. 
Dj’-spareunia, resulting either from psychic conditions or le- 
sions of the vulva and vagina, may be responsible. Urethral 
caruncles which are extremely sensitive may set up a vaginis- 
mus. Kraurosis vulvae may not permit sexual access to be 
completed. 

3. Hostility 0 } the Endocervical Secretion . — ^Hostility of 
the cer\dcal secretion is indicated when one finds only dead 
spermatozoa in this material six hours after coitus, especially 
if normal sperms at the same time are foimd in the condom 
specimen. Acid cer\dcal secretions inimical to the sperms are 
usually found in women without infection. This biochemical 
incompatibility is more often associated with poor cervical 
drainage or ovarian deficiency with hypoplastic generative 
organs and precludes fertility. The hydrogen ion concentra- 
tion of cendcal secretion varies between 8 and 9 (i. e., defi- 
nitely alkaline). An excessively high acidity may occasionally 
cause sterility, although this is infrequent, as normal vaginal 
acidih^ is due to lactic acid which practicallj'^ never exceeds 
0.5 per cent. In this spermatozoa maj’- live for hours. The 
hostility of excessive acid vaginal secretion has been confirmed 
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by conception occurring after neutralization or alkalinization 
of the vaginal secretion. 

4. Displacement of the uterus is not a cause of sterility if 
proper insemination of the cervix takes place as noted after a 
postcoital examination. It may, however, be indirectly re- 
sponsible from the complicating inflammatory lesions of the 
lining membrane or the wall or by interfering with the circu- 
lation of the ovaries. Uterine abnormalities are often accom- 
panied by other conditions which render conception impossible. 
Thus an infantile uterus may be associated with sterility be- 
cause of infantile ovaries failing to ovulate. Acute anteflexion 
with cervical stenosis is seldom responsible for sterility. The 
easy introduction of a sound with the thickness of from 2 to 
4 mm. into the cervical canal is proof that no obstruction to 
the ascent of spermatozoa is present. 

5. Tumors . — Neoplasms of all types, especially those in- 
volving the endocervix or the endometrimn, as polyps, for 
example, may, if developing early, result in absolute sterility; 
if later, relative sterility. Fibroid tumors are the most com- 
mon forms of neoplasms associated with sterility. Submucous 
myomas by obstructing the uterine ostia of the tubes may 
prevent conception or by encroaching upon the uterine cavity 
may cause abortion. Conception, however, may occur in 
fibroid of the interstitial and subserous type, especially if these 
are not complicated by endometrial, tubal or ovarian disease. 

6. Stenosis of the Tubes . — Partial tubal obstruction is a 
common cause of extra-uterine pregnancy. Complete tubal 
occlusion is the most frequent cause of sterility. This may 
be the result of spasm, a developmental defect or an antecedent 
inflammation. Acquired tubal stenosis is usually gonorrheal in 
origin, though it may follow abortion, appendicitis, peritonitis 
or intra-uterine infections. Retroversion is cited as a common 
cause of tubal kinkage. 

7. Ovarian Sterility . — ^This may be congenital or acquired. 
In the congenital type there is a retarded development of the 
ovaries closely associated with other endocrinopathic irregu- 
larities. In the acquired type inflammation of the ovaries re- 
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suiting in hyperplasia or sclerosis is not an uncommon cause 
of sterilit 5 ^ The antecedent pelvic infection, usually gonor- 
rheal in origin, results in a thickened tunica albuginea u-hich 
impedes maturation and rupture of the graafian follicle. Fail- 
ing to rupture, the follicles become the seat of cystic degenera- 
tion. In these patients, there is often an associated endometrial 
hyperplasia producing prolonged menstrual flow. If ovulation 
does occur, an existing infarcted and hemorrhagic endometrium 
often prevents conception. Ovarian abscess due to gonorrhea 
or tuberculosis may cause complete destruction of the sexual 
glands. Ovarian cysts by destroying the ovarian structure or 
by compressing the tubes may likewise cause sterility. 

8. Contraceptives and Sterility . — ^\^arious contraceptive 
measures resorted to in the first two years of marriage may 
produce hostile secretions and chronic pelvic congestion in- 
imical to conception. The use of intra-uterine stems may well 
be considered as a cause, because of irritation, erosion and in- 
fection of the uterus and tubes. The use of strong vaginal 
antiseptics, as rmdiluted bichloride of mercury, may also be 
mentioned as causative. 

Functional Sterility. — ^The interpretation of sterility in 
patients in whom a complete physical examination reveals no 
anatomic abnormalities in either husband or wife is a complex 
problem, requiring for satisfactory solution among many 
things an understanding especially of the interrelationship of 
the glands of internal secretion. 

In dealing with sterility of assumedly endocrine origin, it 
is of paramount importance to determine, if possible, which 
gland is primarily responsible. From the angle of investiga- 
tion, functional sterility may be conveniently divided into 
clinical and laboratory aspects. 

Etiologically, cases of functional sterility may be due 
chiefly to primary pituitaryc ovarian or thynoid dy^sfunction. 

A. Primary Pituitary Deficiency.— Primary deficiency 
of the anterior pituitary' lobe is by far the most common form 
of endocrine disturbance encountered in sterile patients. Gen- 
erally speaking, this condition, if not sufficiently severe to 
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suppress totally ovarian function, is usually one of a mild 
Frdhlicli’s syndrome (adiposogenital dj'strophy). Clinically, 
tliese patients are rather short in stature and show distinct 
stigmas of underactivity of the hypophysis, manifested, first, 
by a characteristic mammary-mons girdle obesity due to associ- 
ated involvement of the hypothalamus; secondly, by hyper- 
trichosis with masculine distribution of pubic hair, and thirdly 
by genital hypoplasia with menstrual derangements. 

B. Primary Ovarian Failure (Primary Hypogonad- 
ism).- — -Primary ovarian failure is due to inherent deficiency 
of the internal secretory portion of the ovary independent of 
the secondary effects of the diminution of function of other 
glands, notably the pituitary and thyroid. Clinically, these 
patients present a marked contrast to those of the hypopitu- 
itary type. They represent the superlatively feminine type. 
They are emotional to excess, underweight, visceroptotic and 
intolerant to food, and experience gastro-intestinal spasticity 
and irritability of the nervous system. 

Hypoplasia of the genital organs and irregular menstru- 
ation or amenorrhea are constant observations. Hormone 
studies reveal a uniformly low estrogenic level in tlie blood 
premenstrually. The most significant finding, however, is a 
demonstrable quantity of anterior pituitary gonadotropic hor- 
mone in the blood and urine in about 50 per cent of the 
patients. 

C. Thyroid Derangement. — Thyroid dysfunction eitlier 
in the form of hypoactivity or hyperactivity not infrequently 
is a cause of sterility. 

The diagnosis is relatively easy, provided one resorts as 
a routine to basal metabolic studies in the investigation of 
functional sterility. 

Hormone Studies. — The determination of ovarian (estro- 
genic) and pituitary (gonadotropic) hormones in the urine is 
an extremely valuable laboratory adjuvant in the diagnosis 
and treatment of the underlying condition as well as of allied 
menstrual disorders. 

Study of the Endometrium. — The endometrium obtained 
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after a diagnostic premenstrual curettage yields valuable in- 
formation regarding the presence of a suitable nidator^^ site 
for the implantation of a fertihzed o\mm. The absence of a 
normal secretorj'^ premenstrual phase is indicative of failure 
of o\mlation or of a deficient corpus luteum and explains many 
problem cases of sterility in the regular^ menstruating woman. 

Treatment of Sterility. — A thorough knowledge of the 
etiological factors involved must be obtained before any course 
of treatment is outlined. For this reason the cooperation of 
gjmecologist, urologist and internist in a well-organized ster- 
ihty chnic is essential for a proper study of the problem. 

Diet. — A. diet low in calcium has considerable effect in re- 
ducing fertiht}'^ and may even favor nuscarriage. A high pro- 
tein and \ntamin E diet, low in calories, with the administration 
of calcium lactate and enough exercise to assure assimilation, 
is recommended. Diet is also of great value in the treatment 
of associated anemia or obesity. I^Tiile obesity may not be the 
cause of sterility, it is frequently associated with evidences of 
diminished ovarian function which is improved by weight re- 
duction. 

Vitamin E in Relation to Sterility . — In the male a diet rich 
in vitamin E is more important than in the female. In the 
woman, abortion, it is believed, can be prevented by a diet rich 
in vitamin E. The substance is foimd widespread in the or- 
gans of certain plants, especially in green leaves and seeds. 
It is abundant in wheat germ, peas, alfalfa, lettuce, spinach 
and other leaves. In wheat, it is stored exclusively in the germ. 
In fact wheat germ oil constitutes one of the highest known 
sources of tlie vitamin. It is present in small quantities in 
animal tissues and in milk. It is absent in the tissues of ani- 
mals whicli have been deprived of this vitamin by some special 
t\-pe of artificial feeding. 

It has been suggested that \dtamin E should be termed 
“anti-abortion vitamin,” rather than antisterifitj'- vitamin. 

Tiibal Insufflation . — The Rubin test as a therapeutic meas- 
ure has recently been brought to the fore. Pregnancy mav 
follow insufilation by separating mild agglutinations and 
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Straightening tortuous tubes. This is demonstrated by actual 
improvement in tubal pregnancy and function during prolonged 
or repeated insufflation as recorded on the kymograph, and by 
pregnancy which follows soon thereafter. As many as 18 tests 
may be performed before pronouncing a patient as hopeless. 

Treatment of Functional Sterility. — In considering the 
treatment of functional sterility, it is of course clear that pro- 
phylaxis in the adolescent youth is of the utmost importance. 
A large number of functionally sterile women cite a history 
suggestive of glandular disturbance in early adolescence. The 
resulting incomplete development of the genital organs should, 
therefore, be guarded against at this period in order to avoid 
the possibility of sterility in later life. All endocrine disorders 
should be treated at once. It is indeed unfortunate if initial 
complaints referable to a disturbed genital physiology are ig- 
nored. 

Optimal Time oj Conception . — Too frequent intercourse 
may empty the epididymis of sperms before they are ripened 
and thus cause steriUty. 

Recently, renewed interest has been manifested in the age- 
old question as to the most favorable period of impregnation. 
Generally speaking, one may say tliat conception is most fre- 
quent after coitus following ovulation. Sterility, therefore, 
may be due in some cases to the fact that coitus occurs only 
during the period of “physiologic sterility.” If a woman men- 
struates every twenty-eight to thirty days, conception is most 
likely to take place between the eleventh and seventeenth day 
after the beginning of the period. If she has a cycle of forty 
days, her most fertile period is fourteen days before the ex- 
pected flow. 

Organotherapy . — Despite the noteworthy advance made in 
the manifold aspects of endocrinology, organotherapy until 
quite recently was almost void of accomplishment. In all in- 
stances the correction of menstrual irregularities is of vital im- 
portance in the treatment of functional sterility. 

A. Thyroid . — ^This is a most valuable adjuvant in the 
treatment of functional sterility and may be used even when 
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the basal metabolism is normal or slightly subnormal. The 
administration of desiccated thyroid tissues, 1% or 2 grains 
(0.09 or 0.13 Gm.) daily, tends to increase cellular acti\dty 
throughout the entire body, including the endocrine glands. 
In addition, it has been shown that thjwoid neutrahzes the ef- 
fects of estrogenic substance on the endometrium, which mai' 
explain the temporarj’’ beneficial effects of th3Troid therapy in 
functional uterine bleeding when prolonged and unantagonized 
action of estrogenic substance on the endometrium is the im- 
mediate cause of abnormal bleeding itself. 

B. Estrogenic Substance . — ^It must be remembered that, 
despite restoration of pituitary function, the marked uterine 
atrophy, either primarj^ or as a result of a preexisting pituitary 
deficiency', may in itself become the cause of the continued 
amenorrhea and sterility. Estrogenic substance has no effect 
on the ovary', but it does evoke an increase in growth and 
vascularity' of the uterus and renders it, therefore, more respon- 
sive to improved or normal ovarian stimulation. 

It has been determined by Mazer that 1000 rat units ad- 
ministered hypodermically every third day or 1000 rat xmits 
orally, in three divided doses daily', will maintain the normal 
estrogenic level in the castrated woman. This high dosage, 
however, is not required in the ordinary' case of sterility, be- 
cause in these patients there is actually' some degree of ovarian 
function. It becomes necessary', therefore, to determine the 
excretion of estrogenic substance in the urine and blood and, 
if below normal, to administer an amount sufficient to maintain 
a normal level of daily urinary excretion. A woman who shows 
one half of the normal level of estrogenic substance should re- 
ceive only' one half of the full therapeutic dose. 

C. Ajiterior Pituitary-like Gonadotropic Hormone . — ^The 
administration of anterior pituitary'-like gonadotropic sub- 
stance in 200 rat imits combined with anterior pituitary lobe 
extract, 2 cc. given every' other day for ten weeks, may in- 
crease the fertility' index. It is moderately successful in ir- 
regularly menstruating women in stimulating luteinization and 
in creating an endometrium favorable for nidation. 
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explain the temporar}^ beneficial effects of thyroid therapy in 
fimctional uterine bleeding when prolonged and unantagonized 
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despite restoration of pituitary function, the marked uterine 
atrophy, either primary'’ or as a result of a preexisting pituitary 
deficiencj’-, may in itself become the cause of the continued 
amenorrhea and sterility. Estrogenic substance has no effect 
on the ovar}', but it does evoke an increase in growth and 
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D. Tliis prcparalinii cniplnycd in a dnsc of 10 

units administered one-linlf hour before breakfast and dinner 
is chiefly effective in cases of jirimary ovarian failure. Not 
only is body weight increased, but distinct improvement in 
genital function is noted. 

Irradiation . — Low dosage irradiation of the pituitary gland 
and ovaries affords the best results in the, treatment of men- 
strual disturbances with functional sterility associated. Strict 
adherence to all the technic laid down by the roentgenologist 
is most essential, i. c., from 50 to 80 roentgen units or from 7.5 
to 12.5 per cent skin erythema dose being given once a week 
over a period of six weeks. The one menstrual disorder which 
almost invariably fails to respond is hypomenorrhea (scanty 
flow) in regularly menstruating women. The cause of the 
menstrual deficiency in these patients is npparentlj’’ within 
the uterus itself. 

Surgical Treatment . — Lacerations of the vaginal wall and 
cervix, if present, should be corrected. In acute anteflexion 
of the uterus, dilatation and curettement, and occasionally 
the introduction of an intra-uterine pessary or drain, may do 
some good. Repeated dilatation of the cervix and curettage 
of the endocervical mucosa will probably cure some cases. 
Incision of the posterior lip of the cervix with removal of a 
small wedge of cervical tissue to facilitate drainage, may be 
helpful. Linear cauterization of the cervix is of value in 
chronic endocervicitis. Displacements of the uterus, if un- 
complicated, should be corrected by manual or mechanical 
means. If complicated, operation should be resorted to. If 
benign tumors are present and tliought to be responsible, these 
naturally should be removed. 

If investigation reveals disorders within tlie pelvic cavity, 
especially in the fallopian tubes, the advisability of operation 
should be considered. 

Uterosalpingography is advisable only prior to contemplated 
operation. Fifty per cent neoskiodan in distilled water is em- 
ployed as the radiopaque medium. If tlie uterine ends of the 
tubes are obstructed bilaterally, operation is hopeless. On the 
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Other hand, if the fimbriated ends are obstructed, operation 
may be attempted. 

However, tubal conditions are usually of an inflammatory 
nature, and, while tubal disorders may be overcome by re- 
opening the fimbriated ends, by attempting a restoration of 
the tubal canal, or by manufacturing new ostia (salpingos- 
tomy), the final results have been so unsatisfactory as to 
hardly justify the means. After salpingostomy in selected 
cases the tubes should be tested with gas or iodized oil at inter- 
vals to prove that they remain open. Gross inflammatory' 
lesions of the tubes are usually permanent and from a practical 
standpoint fimctional restoration of these structures is impos- 
sible, and hence conception, following operation of whatever 
nature on these organs, is very' improbable. 

Surgery' of the ovaries in which follicle cysts are ruptured 
may be of value. 

Finally, one can hold out a hope for cure in sterile mar- 
riages in 50 per cent of cases where the tubes are patent and 
the male has some degree of fertility'. 
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DIAGNOSTIC MISTAKES IN GYNECOLOGY 

No one is more qualified to undertake writing an article 
dealing with the diagnostic mistakes in gynecology than I, and 
if there are any errors to which the human may fall heir, that 
I have not made, I would be extremely interested in knowing 
what they are. Experience is a hard teacher and one that 
leaves a vi^^d imprint of our errors, with their possible cor- 
rections, staring down at us from the walls and memories of 
the past. With this in mind, I shall briefly set down herewith 
a few words from my experience, which may help others to 
avoid some of the more common diagnostic errors bj’’ keeping 
before them the fundamental principles of the medical art. 
The usual diagnostic errors are ones in which, for the most 
part, the simple rudiments of ph^’^siolog}' and anatomy and 
ph5^ical diagnosis are discarded for the more scientific and 
recent advances in laboratorj'^ technic and tests which have, it 
appears, taken their place in the practical and clinical expe- 
riences of others in large institutions and in teaching schools. 
Through tlie aid of the biological tests we are no longer 
dependent entireN upon the subjective and objective signs and 
symptoms of pregnancy to make our diagnosis. However, if 
one is mindful of the physiological changes occurring, and 
proceeds in making the diagnosis on the clinical findings estab- 
lished in the individual, it is seldom necessary’’ to resort to 
the biological tests of Friedman-Lapham and Aschheim- 
Zondek. Pregnancy occurring in an indiHdual who already 
has a complicated pelvic pathology' such as ovarian cyst, 
myoma uteri, pehac adhesions, etc., is frequently confused and 
the diagnosis of pregnancy often overlooked. It is in these 
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rather complicalcrl (liafinoses that we should he aided by the 
biological tests of pregnancy along with the clinical findings 
and diagnosis. The history of the individual such as abnor- 
mal amenorrhea which occurs occasionally in those suflcring 
from endocrine deficiency, is seldom given the proper amount 
of importance. The whole problem of endocrinology can be 
held in close relation to the female pelvic organs and where the 
clinical history and study fails to throw light upon the indi- 
vidual problem confronted, a further and more intense endo- 
crine study should be instituted. Although diagnostic errors 
are frequently made in determining the etiological factor of 
amenorrhea, a word of caution relative to the prolific use of 
endocrine substances to right this deficiency is timely. One 
should be opposed to the often widespread misuse of any or all 
of the endocrine substances, without first making a complete 
and careful clinical study with full laboraton,'- analysis of the 
individual’s blood to determine which of the endocrine sub- 
stances, if any, is a possible potential factor needed in the 
individual case of amenorrhea. The cause of a large propor- 
tion of potential sterility cases lies in the failure of the endo- 
crine substances to produce a normal premenstrual endome- 
trium, which can at times be artificially produced. Certain 
individuals normal in all other respects, being mated with a 
fertile mate, \vill not become pregnant until a healthy pre- 
menstrual endometrium is present. In these cases it is essen- 
tial, therefore, that a proper curettement and study of the 
endometrial tissue removed, be made before positive diagnosis 
of endocrine deficiency and lack of corpus luteum stimulation 
be given as the etiological factor. 

Abortions and Miscarriages. — Diagnostic mistakes are 
common in this all too common interruption of early preg- 
nancy. The diagnosis of pregnancy must be established first. 
As to whether the abortion or miscarriage is threatened or 
inevitable, remains to be determined on a clinical basis. A 
moderate amount of bleeding at the menstrual epoch does not 
always mean an inevitable abortion or miscarriage, but the 
passing of decidual tissue and embryological products deter- 
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Ectopic Preg^nancy and Pelvic Inflammatory Disease. 
— The making of a differential diacnoti? belv.Tcn ectopic prep- 
nancy and pelvic or adnexal tumor masses i'^ very ditncult, 
and errors in establishing the correct conclusion are frequent. 
The history- of previous infection is important, and if time 
permits, sedimentation te.'st and a study of the clinical cause 
of the abnormality will help materially in reaching a diagnosis. 
The negative biological pregnancy tests as well as the Icuko- 
cjdosis which is present in the pelvic inflammatory cases, arc 
of decided benefit. The adnexal masses associated with pelvic 
inflammatory disease are usually bilateral, while a bilateral 
tubal pregnancy is very rare. The pain and tenderness in the 
inflammatory cases is not as definitely localized as is the 
tenderness and local pain over the tube affected in ectopic 
pregnancy. On abdominal palpation the tenderness and rigid- 
ity in pehde inflammatorj^ disease is usually bilateral and lower 
abdominal, while in ectopic gestation tlris can only be elicted 
clinically when the tubal leak or rupture has taken place, with 
the subsequent increase in the peritoneal irritation and asso- 
ciated high leukocytosis which accompanies the presence of 
blood in the abdominal cavity. A posterior cul-de-sac punc- 
ture is ad\dsable in all doubtful cases and is often helpful in 
making the diagnosis of tubal leak or rupture by the presence 
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of blood in Ihc peritoneal cavity, wliilc a cnl-dc-sac puncture 
free of blood would indicate more readily llu; presence, of 
tubal and pelvic inflammatory disease. 'I’lie diagnosis in car- 
cinoma of the cervix has long been a freriuent stumbling 
block of diagnostic error in this branch of gynecological prac- 
tice. All cervices should be carefully itispected as well as 
palpated, and the parametrial tissue and condition of the pelvic 
organs noted. The Schiller test and cnlpo.scopy examinations 
of erosions, ulcerations and eversions of the cervical mucosa 
and tissue are all to be looked upon with suspicion of malig- 
nancy until a further careful biopsy study is made of the 
removed tissue involved, which will either confirm or disprove 
your suspicion. The only positive method of diagnosing early 
malignant disease of the cervix is the careful pathological 
study of the removed tissue, which portion must include that 
area or areas of the cer\dx whicli are suspicious as to their 
appearance, and those areas which show definite reaction to 
the Schiller test. Endometrial scrapings which resemble malig- 
nancy are often erroneously diagnosed, and as this fatal com- 
plication can be completely arrested or cured in the early 
stages, drastic and intensive efforts should be made to prove 
or disprove the presence of early malignancy. No bleeding 
cervix should go undiagnosed or be allowed to continue vdth 
local applications alone. The immediate removal of the sus- 
pected tissue for study and diagnosis is the only correct method 
of preventing this diagnostic error. The diagnosis of malignancy 
cannot always be postively made without a thorough patho- 
logical study of the tissue, which study may have to be re- 
peated, if the clinical manifestations persist. All examinations 
of the pelvic organs should be made wherever and whenever 
possible, with the bowels and bladder empty, preferably on a 
table in a proper gynecological lithotomy position, with suffi- 
cient light to justify a clear vision of the cervical and upper 
vaginal field. Neglect of tliis important procedure has fre- 
quently been responsible for inaccurate diagnoses of pelvic 
tumors and masses erroneously palpated and considered pres- 
ent. Cervical polyps should never be removed without includ- 
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ing their bases and a wide area of the surrounding tissue, and 
a complete pathological studj'^ made of the same. PoU'ps 
ma}'- be, or become malignant in character. Vaginal bleeding 
should not deter a proper gjmecological examination. It is 
occasionally better and more advisable to have a clear con- 
ception of where tlie bleeding is coming from, and this can be 
accomplished only by \asualization of the area. By no means 
should the examination be postponed indefinitely because of 
the bleeding alone. Every woman who has postmenopausal 
bleeding is a subject for complete and thorough investigation 
of first, the general sj^stemic condition, and second, the pelvic 
organs, with malignancy always uppermost in our mind. If 
we postpone or neglect this important incipient stage, grave 
error is the result. Metrorrhagia is at times significant and 
diagnostic of some abnormality, the character of which is to 
be determined. 

Malpositions of the Uterus. — ^The malpositions of the 
uterus are a source of much diagnostic' controversy. The pres- 
ence of uterine and adnexal malpositions is frequently con- 
fused with digestive, urinary and nervous conditions. Before 
a correct and accurate diagnosis can be made, the retroflexio- 
versions, prolapse of the ovary, and acute anteflexions must 
be corrected by manipulation or surgical procedure. The 
common complaint of patients with backache is never fully 
and completely gone into to the extent of determining the 
etiological factor, and errors in diagnosis result. The pelvic 
organs are frequently said to be the cause, when postural 
position, gastroptosis and allied genito-urinary and intestinal 
factors play the chief role in sacral and low lumbar irrita- 
bility. VTienever possible, and always previous to the prep- 
aration of the patient for plastic and abdominal operation, the 
operator should make a complete check-up of his diagnosis 
with the patient under anesthesia, to avoid carrying out im- 
necessarj'^ and often harmful operative procedures. The 
recent work of Dr. Taylor on the influence of endocrine 
substances on a painful breast is timely and well considered, 
yet not any of the tumors of the breast, be they cystic adenoma 
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or malignant, slioulcl remain iinstiKlietl anrl nnircated. Errors 
in diagnosis arc common when a cystic mastitis is given as the 
diagnosis while malignancy exists in the tissue involved. 
Pathological examination of all tissues removed for diagnosis 
is timely and every tumor of the breast should be excised and 
carefully studied before a major procedure is undertaken. 
Neglected .r-rays of the chest in susiiected malignant tumors 
of the breast are frequently the cause of diagnostic errors in 
that metastasis can be noted in the lung tissue before symp- 
toms are evidenced. No contemplated radical operation on 
the breast should be considered without a complete and 
thorough a:-ray study of the mediastinal and pulmonary areas. 
Some of the painful breasts can be controlled well with a 
specific endocrine substance but the error lies in attempting 
to control the discomfort of the patient by the use of those 
simple, yet at times harmful hypodermic medications, while a 
malignancy is continuing its rapid proliferation into the adja- 
cent glandular tissues and adjacent lymphatic structures. 

Vaginal Discharges. — Probably more errors are made in 
diagnosing and treating vaginal discharge than all other g>me- 
cological complications. First, it is important to have the 
vaginal, cervical and urethral smears made from the discharge 
and these to be examined in the fresh state or in a hanging- 
drop as the presence of trichomonas vaginalis is frequently 
overlooked, if the fresh smear is not so examined. Other dis- 
charges must be stained and a routine search made in the 
specimen for the presence of diplococcus of Neisser, strepto- 
coccus, bacillus of Doederlein and significance for the treat- 
ment placed on the predominating organism found. Most of 
these conditions can be corrected; a large number cured; and 
a certain percentage remain unchanged after the proper treat- 
ment is instituted for each individual case. All ulcerations 
and erosions of the cervix and cervical canal must be treated 
by the cautery. On numerous occasions it will be necessary 
to remove the cervix and the cervical endometrium to com- 
pletely arrest this distressing and common complaint in women. 
Too frequent douching is to be decried and it is desirable to 



DIAGNOSTIC MISTAKES IN G\'NECOLOGy 8l 

refrain from the use of too strong and irritating substances in 
the douch material. A cleansing alkaline douche, mild in type, 
will often give more satis fa ctorj’- results. The patient should 
be instructed that the chronic U^ies of leukorrheal discharge 
are difficult to cure and must persist in the treatment over a 
long period of time, to have a successful termination of the 
difficulties. Most of the irritating discharges will recur unless 
the positive etiolog}^ is determined and treatment directed 
toward its elimination. 

Persistent Abortions and Miscarriages. — Persistent 
abortions and miscarriages are not uncommon in certain indi- 
\aduals and treatment can be directed toward the elimination 
of the abnormalities which ma}' exist in the female organs of 
reproduction. Recentl}^ it has been determined by some in- 
vestigators that a proportion of these individuals can be car- 
ried successfully to term by the use of “proluton.” Distinct 
error is often brought about by the injudicious advice given 
mdi\aduals who are suffering from repeated disappointment 
due to this abnormality. The consequences are that the indi- 
\dduals themselves consider their case hopeless and their idea 
of a successful issue is abandoned. A word of caution will 
save serious error brought about occasionally by the injudicious 
cauterization of the cerNux in child-bearing women. Conization 
and cauterization of the cervix are not procedures for the 
general practitioner and the reproduction of the individual 
must not be lost track of, as improperly performed cauteriza- 
tion will cause cicatricial stenosis of the cervix which may 
ultimately result in dystocia in the first stage of labor. It is 
further to be cautioned that an extensive conization of the 
cen.nx is not to be considered as a dispensary or an office prac- 
tice, for the reason that severe hemorrhage can, and will follow 
such procedure if the patient is not kept in bed under observa- 
tion for a forty-eight-hour period following this extensive 
procedure. 
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THE CAUSES OF ABNORMAL VAGINAL BLEEDING 

DURING THE PRE- AND POSTMENOPAUSAL AGES 

The menstrual lives of woman may be divided into four 
periods, each of which is accompanied by characteristic pecu- 
liarities of menstruation and by more or less characteristic 
pathologic conditions which result in abnormal bleeding. Dur- 
ing the adolescent period, while the rhythm of the cycle is 
being established, disturbances in endocrine function give rise 
to most of the menstrual abnormalities. The child-bearing 
period is accompanied occasionally by dysfimctional bleeding, 
but those conditions which result from sex lives, genital in- 
fections and abnormalities of pregnancy, predominate as the 
causes of abnormal bleeding. In the premenopausal age, 
gradual recession of ovarian fimction is attended frequently 
by functional menstrual disturbances, but doubly as frequent 
are the neoplastic diseases, both benign and malignant, which 
characteristically appear at this time. During the postmeno- 
pausal era anj’- vaginal bleeding is pathological in origin. Such 
bleeding usually depends upon local atrophic changes incident 
to the menopause or follows the development of neoplastic dis- 
ease. 

The stud}^ of irregular pre- and postmenopausal bleeding is 
particularly important because of the frequency with which 
malignancy occurs dining these ages. The menopause theoret- 
ically is that point at which ovarian function ceases and per- 
manent amenorrhea appears. ClinicaUj’-, however, it is often 
impossible to designate such a point. The average age of the 
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menopause was found by Dr. Charles C. Norris to be forty- 
seven and one-half years (Fig. 1). The age limits extended 
from forty to fifty-five years, with a gradual rise in incidence 
from forty to forty-eight years, and a sharp decline after forty- 
eight j^ears. 

The length of the premenopausal era ranges from a few 
months to several years, during which time irregularities of 
menstruation frequently occur. It is often difficult to interpret 
correctly these irregularities because of the wide variations 
both in interval and in character of the flow which commonly 


Showing, Age At Which Mehopause Was Established 
In 200 Healthy Women 



Fig. 1. — (Norris in Intcrn.itional Clinics, vol. I, Scries 4S. J. B. Lippincott Co., 

Publishers.) 

accompany the normal change of life. While they usually 
indicate simple functional disturbances, the possibility of more 
serious conditions should always be borne in mind. Particu- 
larly is this true in the event of bleeding between the regular 
menstrual periods. 

Many of the figures in this article are based upon a study 
of 2000 patients forty years of age or over wMch has been 
reported by Dr. Floyd E. Keene elsewhere, to Tvhom the 
author is grateful for permission to use his statistics. The pa- 
tients are divided into the premenopausal group of 1398 pa- 
tients and the postmenopausal group of 602. 
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Premenopausal Bleeding. — The conditions vhich re- 
sulted in abnormal bleeding during this period were benign in 
practically 86 per cent of the cases and in the remaining 14 
per cent malignant disease was responsible (Table I). The 

TABLE I 

PRE^^E:^■oPAUSAL Hemorrhage — 159S Patients 


Benign lesions S6.4 per cent 

Malignant lesions 13.6 

Organs Involved 

Benign Malignant 

Uterine body 64 .S per cent 15.2 per cent 

Tubes and ovaries ... 2S.7 “ “ S.S “ “ 

CerATN ■ ■ . 5.9 ‘‘ “ 76.4 “ “ 

Vagina or vulva . 03 *• “ 2.6 - “ 

Systemic diseases 03 “ “ 0.0 " “ 


locations of the lesions are interesting when the benign and mal- 
ignant conditions are contrasted. Over 90 per cent of the 
benign conditions occurred in the upper genital tract, while 80 
per cent of the malignant diseases were found in the lower 
tract. Cer\ical cancer accounted for more than 75 per cent 
of the malignant bleeding, and less than 6 per cent of the 
benign bleeding could be attributed to cendcal conditions. 
WTiile fundal malignancy is usually a postmenopausal condi- 
tion, the 15 per cent incidence here recorded shows that it 
should always be considered in the absence of other obvious 
lesions to account for irregular bleeding. 

Of the benign conditions which caused abnormal premeno- 
pausal bleeding, tumors made up two thirds of the group 
(Table II). Uterine myomata were by far the most fre- 


T.ABLE n 


Premenopausal Hemorrhage 


Tumors ... 
Inflammation . . . 
Pregnanej’ 

Trauma . . . 
Dysfunction 
Systemic diseases 


Types oj Benign Lesions 

66.0 per cent 

4.1 “ “ 

2.9 “ 

13 “ 

253 “ “ 

03 “ “ 
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quent and they comiiriscd over 60 per cent of all the benign 
lesions. Endometrial and cervical polyps were moderately 
common and ovarian tumors accounted for a small number. 
Ovarian dysfunction caused one fourth of the irregularities. 
Functional menstrual disturbances arc mo.st likely to occur at 
this age. In a recent stud}' of functional uterine hemorrhage, 
we found that one half of Uie cases fell between the ages of 
forty and fifty years. The progressive ovarian changes which 
eventuate in the menopause, frequently result in abnormal 
secretion, distorted endometrial stimulation and irregular 
bleeding. In many instances such irregularities do not cause 
concern unless excessive blood loss results. The occurrence of 
bleeding between the menstrual periods, however, should 
always suggest the possibility of malignant disease. Genital 
infections and complications of pregnancy play a very small 
role during the premenopause. The inflammatory group in 
Table II is composed of vaginal ulcers, cervicitis and cervical 
erosions with infection, as well as adnexal inflammatory 
lesions. Pelvic inflammatory disease contributed less than 2 
per cent of the causes of benign irregular bleeding in this 
study. Benign ’cervical lesions likewise accounted for less than 
2 per cent of the abnormal bleeding. The fact that this study 
was based upon hospital patients may produce a distorted 
picture of the true incidence of bleeding benign cervical ero- 
sions. Yet we cannot escape the conclusion that, as Dr. Keene 
puts it, “in a woman of the menopausal age an erosion of the 
cervix which bleeds is often malignant.” The curability of 
cervical cancer is inversely proportionate to the stage of its 
extension, and early diagnosis is certainly the most important 
factor in its successful management. Because of its location 
in an area which is practically devoid of sensory nerve fibers, 
pain does not occur until the growth has become hopelessly 
advanced. The most frequent symptom of early cervical 
cancer is irregular vaginal spotting from an area which bleeds 
following trauma. 

Among the recently proposed methods of rapid diagnosis 
of cervical malignancy are the Schiller test and the use of the 



THE CAUSES OF ABKOKXI>\L VAGINAL BLEEDING 87 


colposcope. The Schiller test is based upon the fact that 
malignant cells, because of the lack of glycogen, do not take 
the iodine stain. \^Tiile we have found this procedure to be 
valuable in locating questionable lesions for the purpose of 
biopsy, it does not enable final diagnosis. Our experience with 
the colposcope has not induced us to employ it to the e.xclusion 
of the final and most important diagnostic procedure; biopsy 
of the suspicious areas and microscopic study of stained sec- 
tions by one who has been trained in gynecologic pathology. 
This examination is indicated in the presence of any cervical 
erosion occurring during the premenopausal age, which bleeds 
upon trauma. 

Approximately three fourths of the menstrual irregularities 
of the premenopause arise from either the cervix or the body 
of the uterus. Comparison of the relative incidence of benign 
and malignant lesions in the two sites shows that over 65 per 
cent of the cervical and less than 4 per cent of the fundal 
lesions were malignant (Table III). Abnormal premenopausal 

TABLE m 

Premenopausai, Hemorrhage 

Relative Incidence of Benign and Malignant Uterine Lesions 


Benign Malignant 

Cervix 32.7 per cent 673 per cent 

Body 96.4 “ “ 3.6 “ “ 


bleeding of cervical origin is usually due to cancer, while 
similar fundal bleeding is usually benign in origin. The fact 
that 4 per cent of the fundal lesions were malignant, emphasizes 
the importance of careful investigation of the endometrial 
cavity. Most of the cases of imsuspected fundal cancer which 
have been found in our laboratory occurred in association with 
myomata. Approximately 1 per cent of the myomata undergo 
sarcomatous degeneration. Adenomyomata in rare instances 
became carcinomatous. A greater possibility is that an endo- 
metrial cancer may be masked by the presence of a myoma. 
The characteristic menstrual abnormality of the uncomplicated 
uterine myoma is menorrhagia (profuse or prolonged bleeding 
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at tlie regular menstrual time). In the event of metrorrhagia 
(intermenstrual bleeding), the existence of some complicating 
condition, such as a pedunculated, submucous tumor, endo- 
metrial polyps, benign or malignant degeneration of a myoma, 
or a malignant endometrial change should always be suspected. 

Postmenopausal Bleeding. — Because of the great diffi- 
culty in determining accurately the exact time of the meno- 
pause, no patient was included in the postmenopausal group 
unless a j^ear or more had elapsed between the last menstrual 
period and the development of irregular bleeding. The meno- 
pause is accompanied by changes in physiology and in the 
pelvic structures, which alter the types of conditions respon- 
sible for vaginal bleeding. During the premenopause, a con- 
siderable proportion of the menstrual abnormalities, both in 
the presence of myomata and otherwise, result from disturb- 
ances in ovarian function. On the other hand, postmenopausal 
bleeding usually follows some form of degeneration, either 
benign or malignant. In fact its occurrence is due to malig- 
nancy in approximately 60 per cent of the cases (Table IV). 


TABLE IV 

PusTMiaJoPAUSAL Hemorriiaoe 
Incidence of Malignant Causes 


Author 

No. Pts. 

Malignancy 

P. T. Brown 

164 

66.8 per cent 

H. C. Taylor, Jr. 

29S 

63.0 “ ‘ 

F. E. Keene 

, 602 

61.4 '■ ‘ 

Geist and Matus 

190 

58.0 “ 

C. C. Norris 

189 

52.9 “ ‘ 

Total 

. . . 1443 

60.7 per cent 


In the series reported by Dr. Keene, benign lesions accounted 
for only 38 per cent of the postmenopausal bleeding (Table 
V). These nonmalignant lesions were situated in the lower 
genital tract in more than three fourths of the cases. The 
atrophic uterus accounted for about 15 per cent of the benign 
postmenopausal bleeding, against the overwhelming prepon- 
derance of 65 per cent which is seen in the premenopause. On 
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TABLE V 

Postmenopausal Hemorrhage — 602 Patients 


Benign lesions ^S.6 per cent 

Malignant lesions 61.4 

Organs Iiii’oli-cd 

Benign Malignant 

Uterine body 16.7 per cent 39 6 per cent 

Tubes and ovaries .... . . 2.1 “ '' 3.0 " 

Cen-k SSJ “ “ S3A " " 

Vagina or \Tilva 20.1 “ “ 4.1 “ “ 

Unexplained 2.6 “ “ 0.0 " " 


the other hand, the uterine fundus housed 40 per cent of the 
malignant conditions causing postmenopausal bleeding, most 
of which were fundal cancer. It is interesting to note that 
even after the menopause, cervical malignancy is. much more 
frequent than malignancy of the fundus. 

The benign lesions which resulted in postmenopausal bleed- 
ing were neoplastic in only 40 per cent of the cases (Table 
VI). These lesions consisted of endometrial or cervical 

TABLE 

POSTMXNOPAETSAL HEMORRHAGE 

Types of Benign Lesions 

40S per cent 

29.6 “ “ 

27.S “ “ 

2.6 “ “ 


Tumors . . . . 
Inflammation 
Trauma . . . 
Unexplained 


poljqis, myomata and a small number of ovarian cysts. Polyps 
cause postmenopausal bleeding far more frequently than do 
myomata. The postmenopausal fibroid is a heritage from the 
menstrual era, and bleeding from this source usually indicates 
benign or malignant degeneration of the tumor or an associated 
malignancy either in the endometrium or adnexa. 

The atrophic genital changes incident to the cessation of 
ovarian function form the basis for almost aU the remaining 
benign postmenopausal bleeding. The thinned out ischemic 
tissues of the lower genital tract are particularly susceptible to 
nonspecific infection and to trauma. Senile vaginitis is com- 
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monly accompanied by multiple small areas of ecchymosis 
which cause irregular spotting. The postmenopausal prolapsed 
urethral mucous membrane often bleeds on trauma. The 
atrophic cervix occasionally presents a bleeding erosion. Fre- 
quent causes of spotting are the cervical and vaginal ulcers 
which accompany varying degrees of postmenopausal uterine 
prolapsus. 

Therefore, trauma and infection, or a combination of the 
two, accounts for approximately 60 per cent of tlie benign 
postmenopausal bleeding. The bleeding which accompanies 
these conditions is usually scanty, often no more than blood- 
stained leukorrhea. The importance of these lesions lies in the 
fact that they may mask the presence of more serious trouble. 
The character of the discharge or bleeding and the duration 
of symptoms often aid in tlie decision as to the necessity for 
thorough investigation. If the examination can be made at 
the time of bleeding, the origin of the blood is usually deter- 
mined. Any postmenopausal bleeding from the uterine fundus, 
either spontaneous or following trauma of the endometrium 
with the sterile sound, indicates an immediate diagnostic 
curettage. In the absence of this posttraumatic uterine bleed- 
ing and in the presence of an obvious cause for the spotting 
in the lower genital canal, as vaginitis, cervical polyps, etc., it 
is generally safe to treat these conditions and to keep the pa- 
tient under careful observation for at least a year. Should the 
bleeding persist after the obvious lesions are cleared up, or 
should it recur, the endometrial cavity must be investigated 
at once. A small area of uterine malignancy may escape even 
a thorough curettage. Pemberton recently reported 6 cases 
of fundal carcinoma, from a group of 923 patients, which 
developed in such a short time after tire curettage that he 
believes they were missed by the curet. We have not had a 
similar experience but in approximately 3 per cent of our post- 
menopausal hemorrhages, thorough examination including 
curettage under anesthesia has not revealed the cause of the 
bleeding. Postmenopausal rejuvenation occasionally occurs, 
with the appearance of pseudomenstruation. At times no 
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reason is found, and occasionally it is the result of ovarian 
cancer. Particularly is this true of granulosa cell tumors of 
the ovar^^, which secrete estrin and stimulate endometrial 
changes similar to those found in many instances of dysfunc- 
tional uterine bleeding of tlie menstrual era. 

TABLE \TI 

PoSTiTEKOPAUSAL HEMORRHAGE 

Relative Incidence of Benign and Malignant Uterine Lesions 


Benign Malignant 

Cervix 40.8 per cent 59.2 per cent 

Body 21.1 “ “ 7S.9 “ 


The uterine cer\Tx and the fundus proved to be the cause of 
bleeding in approximately 80 per cent of all the cases of post- 
menopausal hemorrhage. Of the cervical lesions, 40 per cent 
were not malignant and consisted mostly of benign polyps 
and those conditions resulting from postmenopausal atrophy 
plus trauma or infection (Table VII). Of the fundal lesions 
or when the blood was found to be coming down through a 
normal cervix, almost 80 per cent of the bleeding was of mal- 
ignant origin, usually carcinomatous. Given a normal cervix 
in a woman past the menopause, uterine bleeding usually 
means cancer. 

For the purpose of emphasis, certain salient points are 
listed below: 

Premenopausal abnormal bleeding is malignant in origin 
one out of six times, while postmenopausal bleeding is malig- 
nant four out of six times. 

Premenopausal cervical bleeding, in hospital cases, is mal- 
ignant two out of three times, and premenopausal fundal 
bleeding is malignant one out of twenty times. 

Postmenopausal cervical bleeding is malignant three out of 
five times, whUe postmenopausal fundal bleeding is malig- 
nant four out of five times. 

Premenopausal menorrhagia is usually benign in origin, 
but metrorrhagia at this age is always suggestive of malig- 
nancy. 
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Postmenopausal bleeding in most instances arises from 
degenerative lesions, 60 ]U'r cent of which are malignant. 
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TREATMENT OF HABITUAL ABORTION 

Habitual abortion is a term used to apply to repeated or 
recurrent abortions in which there appears to be no recog- 
nizable cause. Therefore, herein will be considered only those 
repeated abortions which do not follow the more commonly 
accepted causes, as infections (lues the most common), ab- 
normal endometrium, decidua and placenta, fibroid growth in 
the uterus, malpositions, trauma, or defective germ plasm 
(which may be endocrine) . 

The problem of habitual abortions is believed by most 
g\Tiecolo gists today to be related to an endocrine imbalance, 
although there is a group who still believe the cause to be 
hj'pmdtaminosis. The impetus in recent years given to re- 
search in sterility studies and endocrinology has added much to 
the knowledge of the endocrine factor in pregnancy and its 
premature termination. Habitual abortion therefore has been 
removed from that discouraging place in medicine allotted to 
abortion of habit and has been given a very deserving recog- 
nition in the study and treatment for relative sterility. 

Certain physiological effects of the corpus luteum on the 
genital tract have been demonstrated and are now accepted. 
In 1903 FraenkeP proved that the removal of the corpus 
luteum of early pregnancy in rabbits resulted in the termina- 
tion of the pregnanejL An interrelationship has likewise been 
established between the luteal hormone and the fertilized o\nim 
during the earlj"^ months of pregnancy. Weichert,- Allen® and 
others have demonstrated that progestin, the lutein hormone. 
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does prepare llie endomclriuin for the fcr(ili7.cd ovum and 
Hisaw'* has shown that. if. exerts an inliibitory influence on 
the muscular contractions of the uterus. Its ability to in- 
hibit pituitrin has likewise been demonstrated. Other ob- 
servers have shown that the coq^iis lutcum is necessary foi 
the early montlis of Restation. Estrin and progestin arc ap- 
parently antagonistic in their action upon the uterine muscu- 
lature. 

As a result, the facts have led to the theory that while the 
corpus luteum is in ascendenej' the pregnancy continues, be- 
cause pituitrin and estrin arc inhibited. If estrin becomes 
dominant the uterus is sensitized to pituitrin and labor ensues. 

As early as 1913 Seitz"’ suggested the corpus lutcum as the 
cause for pathologic changes in habitual abortions. In 1919 
J. C. Hirst® used an aqueous extract of corpora lutea obtained 
from pregnant cattle in attempting to prevent abortions. Hof- 
bauer,'^ Halban,® Glismann,® Schwarz,’® Kunz,” Mazer and 
Goldstein,’^ Wells,’® Hall,” Bishop’® and others have treated 
habitual abortions ■with some preparations of progestin. 
Witherspoon’® has used the anterior pituitary luteinizing hor- 
mone in abortions with sucli satisfactory results and suggests 
the use prophylactically in cases of habitual abortion, follutein 
was used. Sellheim” used the blood serum from normal, 
healthy pregnant women to treat nine patients who had pre- 
viously aborted two or three times between the third and fourth 
months. He used 10 cc. of blood serum every two weeks ■with 
satisfactory results. 

An indirect endocrine imbalance is apparently due to thy- 
roid deficiency. Roffo,’® Bland,’® von der Hoeven,®® Le- 
Loriere®’ and M. Mayer and others believe that thyroid defi- 
ciency is responsible for sterility and if pregnancy ensues will 
cause abortion in later months if not treated. They report 
excellent results on thyroid therapy in those cases showing 
deficiency prior to pregnancy and in those cases especially 
which abort in the late months of pregnancy. 

Carbohydrate metabolic imbalance either existing before 
as diabetes or during pregnancy has been treated by low 
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carbohydrate diet and insulin with success. Williams^ in a 
series of 19 cases found a verj^ low sugar tolerance and advised 
reduction of total carbohydrate intake, about 150-200 Gm. a 
day, taken in small rations at more frequent intervals. In 
2 cases he used insulin. 

H}fpo\*itaminosis must be considered. Much has been 
written on deficiency in %dtamin E in sterility and in causing 
habitual abortions. Vogt-Moller"^ has probably contributed 
more than any other on the use of wheat germ oil or wheat 
germ in treatment of abortions. He suggests that the vitamin 
E content of an ordinary diet is difficult to estima,te and, too, 
that some women require more than the ordinary amount of 
\atamin E. He also believes that a hypo\dtaminic state exists 
druring pregnancy caused by the increase in the maternal 
metabolism and vitamin requirement of the fetus. He further 
asserts that this may reflect back to the thyroid imbalance, 
dental caries, anemia, neuritis, etc. Since wheat germ oil is 
entirely harmless he believes aU cases should be treated with 
it. He gives 5 cc. wheat germ oil daily by hypodermic, in 
early pregnancy, for two weeks, and gradually decreases to 
5 cc. every sis days until the patient has passed the time for 
the abortion to occur. 

Treatment. — ^Habitual abortions appear to be explained 
phj^siologically and since the causes relate to a disturbance 
of the secretion of the ovarian hormones, treatment lies in the 
adjustment of the quantitative relation of estrin and progestin. 
The therapy, therefore, is prophylactic and consists in general 
or constitutional and specific or endocrine treatments. 

Constitutional. — Tonic . — ^The same general tonic treat- 
ment necessarj'^ in all prenatal cases is especially required. 
Attention should be given to the intake of cod liver oU, cal- 
cium, iron, etc. 

Dietetic. — A well-balanced diet with preponderance of 
green vegetables and fruits, together with 1 quart of milk 
daily must be assured. Variations are applicable for individ- 
ual indications as in other prenatal cases. Carbohydrate 
metabolism must be watched, using blood sugar estimations 
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to control carbohydrate intake. Experimentally, deficiency in 
vitamin E has been responsible for repeated abortions but 
tliis has not been proved the case with humans. However, it 
must be borne in mind in cases not responding to other treat- 
ment. 

Sedative . — Rest has proved in my experience a very help- 
ful method in preventing termination of pregnancy pre- 
maturely. At the time of the menstrual date the patient is 
kept in bed for two days prior and during the time correspond- 
ing to the usual menstruation period. Coitus is forbidden at 
any time. No automobile rides at any time. Strenuous ac- 
tivity of all kinds is removed. If there are no threatening 
symptoms, walking is the one exercise approved. Keep bowels 
moving normally with mineral oil and laxative foods, avoiding 
laxative drugs in order to maintain a physiological rest of the 
intestinal tract. In some cases sedation is necessary; using 
bromides, opiates are reserved for cases shoudng symptoms 
of abortion. 

Endocrine Treatment. — Substitutive . — Without doubt, 
the best results are obtained in the prevention of habitual 
abortions in the early months by the use of corpus luteum 
(progestin). One cc. ampule containing 1 rabbit unit of 
luteum hormone should be given two or three times a week, 
intramuscularly until the fetus is viable. Some clinicians give 
it only during early months. Krohn"'* gives the medication 
until after the thirty-second week and* permits his patients to 
be ambulatory unless abortion symptoms arise. 

Stimulative . — The increased functional activity of the 
thyroid during pregnancy is a known observation and it is 
logical to assume that it does participate in the clianges taking 
place within the uterine mucosa of pregnancy. There are 
those cases in which the thyroid seems unable to meet the 
demands. It is in these cases that thyroid glandular extract 
is indicated. The dosage should be regulated by the pulse 
rate and basal metabolic rate. There are clinicians who 
recommend its use even without apparent cause. Bland^® em- 
ploys 1% grains daily for one week, alternating with 10 grains 
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sodium iodide. Mazer’= gives 2 ampules of corpus luteum 
extract subcutaneously ever}’- other day for the first twenty 
days of each month until the fetus is viable. He also gives 
y 2 grain desiccated thyroid for two weeks and 4 grains of 
sodium iodide the other two weeks, alternating during this 
same period. 

There is much contradictory evidence concerning the 
results from the use of the anterior pituitary sex hormone in 
treatment of habitual abortion. My own experience does not 
warrant the use because, although theoretically it stimulates 
the corpus luteum, it likewise stimulates the production of 
estrin, which is antagonistic to pregnancy. The author has 
had no experience with blood serum but feels that the same 
objection applies. 

S umm ary. — Substitutional treatment with the lutein hor- 
mone appears to be the logical and clinically proved effective 
treatment for habitual abortions. The use of thyroid medica- 
tion alternating with iodides has been clinically valuable espe- 
cially in cases showing thjToid deficiency and in those cases 
aborting in the latter months of pregnancy. Active endocrine 
therapy must be used prophylactically and not discontinued 
even when abortion is threatened until the fetus is definitely 
no longer \dable. Tonic, dietetic and sedative measures are 
additional adjuncts and are not to be overlooked because, in 
the author’s experience, meticulous attention to minor details 
have in her opinion made possible many good results. 

BIBLIOGRAPHY 

1. Fraenkd, L.: Arch. f. Gynak., 68: 438, 1903. 

2. Weichert, C. K.; Proc. Soc. Esper, Biol, and Med., 25; 490, 1928. 

3. Comer, G. K., and Allen, \V. M.: Amer. Jour. Physiol., 88: 326, 1929. 

4. Hisaw, F. L.; Ferold, H. L., and Meyer, R. K.: Physiol. Zook, 3: 13S, 

1930. 

5. Seitz, L.: Verhandl. Deutsche Gesellsch. f. Gjmak., 15: 213, 1913. 

6. Hirst, J. C.: A Manual of Gynec., Philadelphia, 1923. 

7. Hofbauer, J.: Zentralbl. f. GjuaL., 44: 777, 1920. 

8. Halban, J.: Munch, med. Wchnschr., 68: 1314, 1921. 

9. Glismaim, M. B.: Jour. Oklahoma Med. Assoc., 21: 212, 1928. 

10. Schn-arz, G.: Zentralbl. f. Gj-nak., 60: 232, 1934. 

VOL. 20 7 



98 


MARGAIUiT CASTEX STUKGl.S 


11. Kunz, A. C.; Scmnna Mcdica, iJui-nos Aires, •12; S91, 1935. 

12. Mazer, Charles, and Goldstein, Leopold; Clin, hindo. of the Female, Phila 

delphia, 1932. 

13. Wells, A. S.: South African Med. Jour., 0; 3‘lO-3-t2, 1933. 

14. Hall, G. J.; Medical Record, 140; 207, 193't. 

15. Bishop, P. M : Fetal, Lancet, 1; 139, 1935. 

16. Witherspoon, J. T.; Xew Orleans Med. and Surp. Jour., 8.9; S23, 1932-33 

17. Sellheim, H.: Zenlralhl. f. Gyniik., 1933. 

18. Roffo, Luigi; Folia Gynaec., 30; 233, 1933. 

19. Bland, P. Brooke, and First, A.; Internal. Clin., 44th Series, 4; 197, 1934 

20. von der Hoeven, H.; Zenlralhl. f. Gyniik., 98; 29S, 299, 1934. 

21. LeLoriere, V., and Mayer, M.: Bull. Soc. Ohstet., ParE, 2i; 122, 1935 

22. Williams, E. C.: Lancet, 2; 858, 1933. 

23. Vogt-Mdllcr, Lancet, 221; 182, 1931. Acta Ohstet. et Gyncc. Scandinav., 8; 

202, 1929 and 13; 219, 1934. 

24. Krohn, Leon; Falls, F. H., and Lackner, J. E.; Amcr. Jour. Ohstet. and 

Gynec., 29; 198, 193S. 



Medical Clinics of North America 
July, 1936. Philadelphia Number 


CLINIC OF DR. AARON CAPPER 
Jefferson Hospitae 


THE DIAGNOSIS AND TREATMENT OF CYANOSIS OF 

THE NEWBORN 

Introductory Remarks. — In discussing cyanosis of the 
newborn, one must include as well, for the sake of complete- 
ness, a discussion of asphyxia of the newborn. The latter con- 
dition is the broader concept and includes as its etiologic agent 
or agents, many of the causes of cyanosis. The pathologic 
changes that are present in the blood of cyanotic infants are 
also a predominant feature of asphyxia. Most cases of as- 
phyxia neonatoimm exhibit cyanosis as one of the signs. The 
term “asphyxia” is usually employed to describe that condition 
in which spontaneous respiration is not established with suf- 
ficient promptness or force to maintain life. It follows, there- 
fore, that when respiration is established, asph3^a no longer 
exists. Cyanosis, however, may and does continue for many 
hours, days, weeks, months and even years after normal respi- 
ration has been instituted. 

The placenta is the medium through which fetal respiration 
is carried on in utero. It is through this organ that oxygen is 
received and carbon dioxide carried off. When the placental 
circulation is suddenly interrupted, the supply of oxygen is sud- 
denly cut off and carbon dioxide accumulates in the blood. 
It is presumed that as a result of the acciunulation of carbon 
dioxide, an increase in the hydrogen ion concentration of the 
blood develops, which, in turn, is the initial stimulus to the 
respirator^'- center. The greatest immediate danger which the 
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newborn encounters on its way into the world, is the interrup- 
tion of its intra-uterine respirator}' mechanism. Every baby is, 
as a rule, born with some degree of asphyxia. This is pro- 
duced in utero by the uterine contractions, which retard some- 
what the placental circulation, thus entailing an increase in 
carbon dioxide and a decrease of oxygen in the fetal blood. A 
further intensifying of the already dangerous state is produced 
by the pressure on the advancing head of tire fetus on the 
pelvic floor, which causes a still greater slowing down of the 
fetal circulation and hence a decrease in the oxygen content 
of the tissues. Any factor, therefore, which interferes with 
placental circulation may produce some degree of asphyxia. 
The most important of the causes are usually: 

1. Prolonged second stage of labor. The likelihood of 
intra-uterine asphyxia is greater than a direct proportional 
relationship to the duration of labor, particularly of the second 
stage. Statistics show that the mortality from asphyxia after 
a second stage of labor of four hours or more was over three 
times as great as when it lasted but one hour. 

2. The injudicious use of pituitrin. 

3. Maternal convulsions. 

4. Narcotization, particularly from morphine or nembutal. 

5. Breech presentation with difficulty in delivering the 
after-coming head. 

6. Prolapsed cord, pressure on the cord or its wrapping 
around the neck. 

7. Early separation or low implantation of the placenta. 

These conditions may cause a cerebral anemia and conse- 
quent failure of the respiratory center to function, thus leading 
to asphyxia or its milder state, cyanosis. 

Definition. — What is cyanosis? Cyanosis is a bluish dis- 
coloration or tinge of the skin and mucous membranes, best 
observed on the lips, ear lobes and nail beds and, if fairly 
severe, on any part of the skin or mucous surface. This blue- 
ness is caused by an increased amount of reduced hemoglobin 
in the capillaries of the skin and the mucous membranes. 
Otherwise expressed, cyanosis develops clinically when a suffi- 
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dent amount of oxj^gen unsaturation develops in the blood. 
Oxjfgen unsaturation is that value whidi results when the 
actual oxj'gen content of tlie hemoglobin is subtracted from the 
oxj'gen capacity, or it is the difference between the oxj^gen 
capadty of the hemoglobin and the actual ox 3 'gen carried by 
it. An oxj'^gen unsaturation of the capillarjf blood above 6.5 
volumes per cent is considered tlie threshold for the appear- 
ance of cj'^anosis. 

T3rpes or Degrees of Cyanosis. — Of course, in discussing 
cj^anosis of the newborn, one usually has in mind the general- 
ized form in which the whole skin and mucous membranes ap- 
pear to be bluish, the depth of the discoloration depending upon 
the degree of the underljdng cause. Often cj^anosis is visiblj' 
limited only to the lips and nail beds; sometimes it is only cir- 
cumoral, and then it is usually in its mildest form. Localized 
cj^anosis of one half or only a part of the body of the newborn 
is usually the result of pressure or constriction of that part 
during delivery. On the other hand, Smith^ recently reported 
three cases of transient localized cyanosis of the newborn fol- 
lowing spontaneous delivery, in two of which the face and an- 
terior scalp were involved, and in the third, the head, neck, 
arms and upper thorax were affected. The cyanosis cleared 
in aU three within five days. In these cases, the author in- 
timated that the cyanosis was undoubtedly the result of inter- 
ference with free venous drainage of the involved area, due 
possibly to some vasomotor disturbance of the veins. 

Cyanosis is much more common in premature and imma- 
ture infants, the incidence being at least 50 per cent. Clein,- 
on the basis of postmortem follow-up studies of premature in- 
fants, classifies cj^anosis into continuous, intermittent, terminal 
and spontaneous or occasional. The continuous form was 
present from birth to the time of death and was found to be 
associated with marked atelectasis of the lungs. Intermittent 
cyanosis was caused mainly by cerebral hemorrhage, chiefly 
of the infratentorial tj^ie; those infants who died between the 
tenth and twenty-seventh daj’-s of life also had an associated 
infection. Terminal cj'anosis, as the name implies, was pres- 
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ent a few hours to a day or two before deatli, and was usually 
a terminal event in such severe infections as otitis, mastoiditis, 
pneumonia, tuberculosis or syphilis. Sporadic or occasional 
cyanosis was seen in a case of conj^cnital heart disease. We 
do know, however, that occasional cyanosis is not necessarily 
limited to tliat cause; on the contrary', congenital heart disease, 
if it is of the cyanotic ty'pe, generally causes continuous 
cyanosis. Occasionally cyanosis is sometimes encountered in 
both premature as well as full-term infants, following a vomit- 
ing spell, during coughing, gagging, choking and sometimes 
during feeding. 

Causes of Cyanosis. — There is quite a variety of patho- 
logic conditions operative in the production of cyanosis of the 
newborn. Some are mild and easily' preventable, others are 
serious and beyond help. In a general way the causes may be 
classified as: 

1. Those associated with delivery, and the most common 

are: 

(а) Aspiration of foreign material. 

(б) Prolonged and difficult labor. 

(c) Early placental separation. 

(cf) Cord displacements. 

(e) Narcotization. 

(/) Severe circulatory or toxic conditions of the 
mother. 

2. Traumatic conditions of tlie infant: 

(а) Cerebral edema. 

(б) Cerebral hemorrhage. 

(c) Injury to the phrenic nerve. 

3. Developmental anomalies of the infant: 

(a) Congenital heart disease. 

(b) Atelectasis of the lungs. 

(c) Enlarged thymus gland. 

(d) Diaphragmatic hernia. 

(e) Prematurity. 

(/) Micrognathy, leading to tongue swallowing. 
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4. Infectious states of the infant; 

(а) Pneumonia or less serious respiratory infections. 

(б) Sepsis. 

5. Tsietabolic disturbances, especially tetany of the new- 
born. 

While the above list does not exhaust all the possible 
causes of cj^anosis of the newborn, nevertheless, it is believed 
to account for the great majoriW of cases in which cyanosis 
is either the chief sjnnptom or is an important contributor^' 
finding. It is most important to bear in mind the possibility 
of the existence of more than one causative factor in any given 
case; for instance, a baby that is bom with the cord wrapped 
about its neck may also be the fdctim of a defect in the heart; 
an infant with intracranial birth injury may, and frequently 
does, have an associated atelectasis of the lungs; intracerebral 
hemorrhage is quite common in premature infants. It is, there- 
fore, incumbent upon the physician not to rest content with 
the mere finding of one, or even two, distinct pathologic 
entities, as a possible explanation of the cyanosis, but to thor- 
oughly investigate and study each baby and attempt to ex- 
clude every known cause for cyanosis in the course of his dif- 
ferential diagnosis. 

Modus Operandi. — Some of the pathologic states act di- 
rectly upon the respiratory center, others interfere with the 
proper exchange of gases in the lungs; some interfere with 
the proper entry of air into the limgs, while others do their 
damage in the circulator^' sj'Stem. The simplest condition is 
the mechanical obstruction of the larynx and trachea by aspi- 
rated foreign material. It is conceivable that, as a result of 
the increased venosity of the fetal blood, the respiratory cen- 
ter ma}' even be stimrdated before birth, thus leading to aspi- 
ration of mucus, etc. More commonly, the baby’s first gasp 
is initiated by the sudden change from the intra-uterine warmth 
to the cool atmospheric temperature; in breech deliveries, the 
head is still in the birth canal while the body has already been 
subjected to the stimulation of the room temperature. I^Tiat- 
ever material ma 3 ' be near or within the baby^s mouth, can 
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be aspirated into the pharynx, larynx, trachea or bronchi. 
Hence, obstruction of the upper respiratory passages may be 
due to vaginal mucus, feces, amniotic fluid, blood or meconium. 
This foreign material interferes with the entrance of air, and 
hence oxj’^gen, into the pulmonary area to carry on proper 
respiration. 

Prolonged and difficult labor, prolapsed cord, undue pres- 
sure upon the cord, low implantation of the placenta or its too 
early separation, and maternal convulsions, all act more or 
less in the same manner to bring about cyanosis. They cause 
cerebral anemia and consequent failure of the respiratory cen- 
ter to function. They interfere with the proper exchange of 
gases, leading to a disturbed carbon dioxide-oxj'gen relation- 
ship in the fetal blood, for cyanosis may be due either to in- 
creased carbon dioxide, or diminished oxygen, or a decreased 
carbon dioxide and oxygen content of the blood. 

Narcotization by too large a dose of nembutal and its 
derivatives or by too much morphine or by morphine admin- 
istered between four hours to a half hour before delivery, may 
interfere greatly with initiation and continuation of respira- 
tion. These sedatives apparently have too depressing an 
effect upon the fetal respiratory center. DeLee® says that “mor- 
phine must be given at such time that the fetus ■will have re- 
covered from its effects before it is born, or at a moment when 
we are certain the drug will not have passed over to the child 
in any considerable quantity by the time that it is delivered; 
morphine may be given up to four hours before birtli, but not 
from then on until thirty minutes before delivery.” Dunham’' 
found tliat in a group of mothers in whom there was no historj' 
of any condition other than tlie administration of morphine, 
which of itself as far as could be determined might account for 
delay in respiration of tlie infants, when compared ■with a 
similar group of motliers who had no morphine, tliere was a de- 
lay in respiration in 15 per cent of the infants born to the 
former group, whereas in the motliers who had no morphine 
before delivery, only 4 per cent of the infants suffered ■with 
delayed respiration. 



CYAKOSIS OF THE ^E^VBORN 


105 


In cerebral edema as well as hemorrhage, the respirator}- 
center is depressed in its activit}’’ and hence there is a lack oi 
tlie normal amount of carbon dioxide which is the necessar}’ 
stimulus. If the hemorrhage is supratentorial, the increased 
intracranial pressure is more equally divided; however, in in- 
fratentorial hemorrhages, tliere is greater pressure on the basal 
structures of the brain, resulting in greater cyanosis. Hunt.^ 
whose investigation is based upon 600 consecutive autopsies 
performed upon infants who died at the New York Nursery 
and Child’s Hospital over a period of five years, selected 118 
patients whose death occurred before one month of age and 
who showed definite cyanosis of more than a transient nature. 
Injurj’^ to the brain or meninges -was found more frequently 
than either pulmonary involvement or cardiac anomahes. Oc- 
casionally, cerebral hemorrhage and atelectasis coexisted and 
the latter was secondarily the result of the hemorrhage. Cere- 
bral trauma depresses the respiratory . center sufficiently to 
interfere -with proper respiration and alveolar opening. As a 
result of this atelectasis a secondary pneumonia may result. 
Hunt® in his series of 118 autopsies found only four cases of 
severe atelectasis, but in each instance there was also a large 
cerebral hemorrhage, which was probabty the primary lesion. 
It must be borne in mind, however, that this great proportion 
of cases of intracranial hemorrhage as a cause of cyanosis 
were all fatal ones. Fortunatety, the greater majority of in- 
fants suffering from neonatal cyanosis do not have an unfavor- 
able outcome and they must therefore have a less serious patho- 
logic condition underljdng the cyanosis. 

Phrenic nen^e injur}'-, if present, is usually associated with 
brachial palsy. If the latter condition, therefore, is associated 
with c}anosis, one must cqnsider an injury to the phrenic nerve, 
which is made up of the fourth and fifth cervical spinal nerves, 
and hence a part of the brachial plexus. Injury to that nerve 
causes interference with diaphragmatic action and hence dis- 
turbed respiration and C}'anosis. 

Not all cases of congenital cardiac anomalies cause c}'-an- 
osis; in fact many of them are never associated with cyanosis. 
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The congenital heart diseases may be divided into the cyanotic 
group (venous-arterial shunt) and tlic noncyanotic group (ar- 
terial-venous shunt). For our purposes it will suffice if we con- 
sider only tlie former group. Abbott® says: “The dependence 
of congenital cyanosis upon deficient oxygenation is now defi- 
nitely established; that the circulation evidently accommodates 
itself to a certain degree of oxygen unsaturation, whether 
brought about by obstruction in the course of the pulmonar>' 
artery, by a general retardation of flow, or by a mingling of 
venous with arterial blood, but tliat as soon as deficient oxy- 
genation reaches a certain limit, this becomes insufficient for 
the needs of the body and cyanosis results. 

“Cyanotic Group (Morbus coeruleus). 

“1. Cases of venous shunt (arranged in order of severity 
of shunt). 

“(a) Moderate cyanosis. Dextroposition of aorta with de- 
fect at base of ventricular septum; complete absence of ven- 
tricular septum; pulmonary stenosis of inflammatory type 
with closed ventricular septum and patent foramen ovale; tri- 
cuspid atresia witli interauricular septal defect and transposi- 
tion of the great trunks. 

“(6) Marked cyanosis. Pulmonary stenosis wdth dextro- 
position of aorta and interventricular septal defect (tetralogy 
of Fallot) ; pulmonary atresia with ventricular septal defect, 
dextroposition of the aorta, and patent ductus; transposition 
of arterial trunks with ventricular septal defect and dextro- 
position of the aorta. 

“(c) Extreme cyanosis: Complete absence of cardiac septa 
(cor biloculare) ; complete defect of aortic septum (persistent 
truncus) ; transposition of arterial trunks with patent foramen 
ovale and patent ductus but closed interventricular septum; 
pulmonary atresia with closed ventricular septum, patent 
foramen ovale and patent ductus; aortic and mitral atresia 
with defect of interventricular septum and aplasia of aorta.” 

Pulmonary atelectasis has been given entirely too much 
prominence as an etiologic agent in cyanosis or asphyxia of 
the newborn, particularly in full-term infants. As a disease 
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entity per sc, it is clinically found much less frequently and 
discovered at autopsy still more rarely. It is supposed to 
cause cyanosis by its interference witli the entrance and ex- 
change of gases in the alveolar spaces. According to Loewy 
and von Schrotter,' two thirds of one lung may be rendered 
useless by bronchial obstruction before cyanosis appears. 
Hunt,® concludes, as a result of his autopsy studies of the 118 
newborn babies with cyanosis mentioned above, that “it was 
not possible in any instance to demonstrate sufficient pul- 
monary atelectasis to warrant the assumption that it was the 
sole cause of the cyanosis.” It is now well known that a cer- 
tain amount of atelectasis is present in aU newborn infants, 
and with age, crying and breathing, the atelectasis clears. All 
the alveoli in the lungs are not opened up with the first gasp; 
it takes days or even weeks before the entire lung surface is 
unfolded; for this reason a certain amount of atelectasis may 
almost be spoken of as physiologic. In premature infants par- 
ticularly there is not only a certain degree of this type of atelec- 
tasis, but there are also areas of undeveloped limg tissue which, 
it is presmned, in time grow into normal alveolar structures. 
It is probably on this account that cyanosis is so much more 
common and more severe in the premature. 

It is now generally conceded that the role of an enlarged 
thymus gland as a cause of asphyxia and cyanosis in the new- 
born has been overestimated. The author,® in a study of 1074 
newborn infants for enlarged thymus, found the gland to play 
a practically negligible, if any, role, in the causation of cyan- 
osis. The cases, in which the roentgenologist reported an en- 
larged thymus with encroachment upon trachea, were found at 
autopsy to suffer with either cerebral hemorrhage or pneumonia 
as a cause of the symptoms. 

Diaphragmatic hernia, although rare as a cause of cyan- 
osis, will, if present, contribute to the symptom through the 
encroachment of the abdominal viscera upon the thoracic 
ca\dty^ and displace lung tissue as weU as the heart. 

Prematurity, as we mentioned elsewhere, is a most com- 
mon cause of C5'-anosis. There are several reasons for this oc- 
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currence. In the first place, the respiratory center is only 
partially developed; this makes it less susceptible to carbon 
dioxide stimulation. The above-mentioned undeveloped lung 
tissue is another important factor. The premature and im- 
mature infant is much more susceptible to intracranial edema 
or cerebral hemorrhage thus increasing the cyanosis. Finally, 
sepsis, and particularly pneumonia, is more often a complica- 
tion of prematurity than of full-term infants, thus enhancing 
tlie cyanotic tendency. 

Hypoplasia of the mandible (micrognathy) causes cyan- 
osis by the tendency'- to tongue swallowing. As a result of the 
short mandible, the tongue is displaced backward, and acts as 
a simple mechanical factor in obstructing the air flow. 

Respiratory infections cause congestion of the bronchi and 
alveoli and interfere with the proper exchange of gases. These 
infections as well as other septic infections may by their fever 
and toxins also act upon the respiratory center in a deleterious 
manner. 

Of late, it has been recognized that some convulsions of 
the newborn may be due to tetany, a metabolic disturbance. 
Not only may this condition be responsible for convulsive seiz- 
ures, but as a result of tlie laryngo- or bronchospasm, less air 
enters the alveoli and air hunger resulting in oxygen unsatura- 
tion and cyanosis may result. 

Diagnosis of Cause of Cyanosis. — As in every other 
branch of medicine, a thorough history of the case ydelds in- 
valuable information to aid in the proper diagnosis. Here, 
tlie obstetrician rather tlian tlie parent is called upon to give 
the desired data, particularly when it is suspected that the 
cause of cyanosis might be an accident of labor. Was the 
mother in good health or did she suffer from some chronic or 
debilitating ailment in the last months of her pregnancy'? Was 
labor prolonged and difficult? Was it a breech delivery? 
Breech births are more susceptible to cerebral hemorrhage. 
Was it a long and exhausting labor and were forceps applied 
as a last expedient? Was morphine or nembutal administered? 
If so, how much and how long before the delivery of the baby? 
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A narcotized infant can be recognized by its inactivity, drowsi- 
ness, cj'anosis, the difficulty with which it is made to cia’’, the 
slow heart action, and perhaps, tlmugh rarely, pin-point pupils. 

Cerebral edema and cerebral hemorrhage are sometimes 
very difficult to distinguish. The final diagnosis may some- 
times not be made until many months have elapsed and the in- 
fant has developed into a normal babjs then one often revises 
the diagnosis from hemorrhage to edema. Even then one can- 
not be certain, because many a case of multiple punctiform 
hemorrhages of the brain clears without leaving any residual 
symptoms. In the long run, as far as therapy is concerned, it 
makes'little difference whether a diagnosis of edema or hemor- 
rhage of the brain has been made, because the therapeutic 
measures to be undertaken are more or less similar in the two 
conditions. An infant whose cyanosis is intermittent rather 
than continuous is usually suspected of suffering an intra- 
cranial injury. Intracranial hemorrhage is of the meningeal 
type in the large majority of the cases. If the hemorrhage is 
cortical, convulsions are more apt to occur than when it is 
basal. In infratentorial hemorrhage, the symptoms are more 
severe, cyanosis more profound, and breathing more labored, 
because of the greater pressure exerted upon the respiratory 
center. There may or may not be difficulty in initiating respi- 
ration. The infant may respond well soon after birth and not 
exhibit any signab of trouble for twenty-four to forty-eight 
hours or even seventy-two hours. Occasionally, though more 
rarely, symptoms may not set in for three to four weeks after 
birth. If the intracranial pressure is increased, the pube may 
be slow, respirations irregular, intermittent or continuous 
cj^anosb, the anterior fontanel is bulging, there may be ri- 
gidity of the extremities, increased reflexes, nystagmus and 
sometimes retinal hemorrhages are demonstrable. Any infant 
that cries continuously soon after birth, or is unusually som- 
nolent, refuses to nurse, is unable to swallow or vomits — and 
particularly if it is of the explosive type — should be suspected 
of suffering from cerebral edema or hemorrhage. A very help- 
ful diagnostic pointer of cerebral trauma which the author 
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has observed is tlie following picture: an infant who has 
grunting respirations similar to the expiratorj’’ grunt of pneu- 
monia in older children, or has sighing respirations, and whose 
cheeks and lips pout and collapse rhythmically with each expi- 
ration, accompanied by foaming saliva at the front of the 
moutli or between the lips, most frequently has some intra- 
cranial birth trauma. The spinal or cisternal puncture is by 
no means a certain diagnostic procedure. Clear fluid has been 
obtained in cases that later proved to be undoubted cerebral 
hemorrhages; on the other hand, about 10 per cent of all new- 
born infants may show red blood cells in tlie spinal fluid, al- 
though they show no signs of cerebral hemorrhage and later 
develop no residual symptoms. Furtliermore, the finding of 
a xantliochromic fluid is no sign of hemorrhage, because icterus 
may give the same discoloration, although it must be ad- 
mitted that a positive benzidine reaction for blood on a xantho- 
chromic fluid should make one suspicious of hemorrhage. Also 
the finding of crenated red blood cells in Uie spinal fluid may 
point to hemorrhage rather Uian to blood resulting from trauma 
of the plexus of veins in tlie spinal canal. In a word, when a 
spinal puncture is undertaken, one must evaluate the findings 
very carefully and with an unbiased mind and correlate them 
with the clinical findings and history of the individual case. 

Phrenic nerve injury is diagnosed by the presence of an 
associated brachial palsy, lagging in the expansion of the lower 
half of the chest on the affected side and a demonstration by 
the fluoroscope that tlie diaphragm is not contracting on the 
affected side. Diaphragmatic hernia is usually found on the 
left side. Bizarre and changing physical findings in the chest 
make one suspicious of the condition. The finding of dulness 
• in the thorax, to be replaced by tympany at the next examina- 
tion, is a warning of its presence. The heart may be displaced 
to one side, usually to the right. The upper abdomen may 
appear collapsed, because the viscera are in tlie thoracic cavity. 
A simple a:-ray film of the cliest may confirm the diagnosis, al- 
though sometimes it becomes necessary to administer barium 
to the infant before the roentgenologic examination is made. 
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Pulmonary atelectasis is difficult to diagnose clinically un- 
less it is ver\^ extensive, in ivhich case areas of impaired reso- 
nance are found with absent breath sounds. The cj'anosis in 
those cases is usually of the continuous type. If a whole lobe 
or the greater part of it is collapsed, one usually finds the heart 
drawn over to the affected side. The a:-ray examination of the 
lungs makes the final diagnosis certain. If pneumonia has de- 
veloped, there are in addition to the continuous q>mnosis, a 
septic temperature, rapid respiratory rate, cough, and auscul- 
tatory signs of pneumonic consoHdation. Pneumonia of the 
newborn is much more common than is generally believed, and 
it is usually an aspiration pneumonia. Farber and Sweet” 
demonstrated amniotic sac contents in the lungs of 88 per cent 
of 124 infants who died shortly after birth and they pointed 
out the importance of such aspiration as a cause of respiratory 
embarrassment in the newborn. 

Enlargement of the thymus gland as a cause of cyanosis 
in the newborn, is much more rare than the frequency with 
which such diagnosis is made. Besides the cyanosis, there 
may be dyspnea, crowing sounds, such as result from laryngeal 
compression, and choking, particularly during feeding. Clin- 
ical demonstration by percussion of the enlarged thymus gland 
is only certain if the gland is very much hypertrophied. An 
:c-ray study must be made of the infant’s chest and neck in 
both views, anteroposterior as well as lateral. Only then 
should one be satisfied with the diagnosis of hypertrophied thy- 
mus gland, if all other common causes for cyanosis have been 
excluded, and if in addition to the clinical signs there is unmis- 
takable roentgenologic evidence of hypertrophy associated 
with encroachment upon the trachea. 

The diagnosis of a congenital heart defect as a cause of 
the cj^anosis is easy, if one finds cardiac enlargement, a thrill 
and a definite murmur or murmurs. Sometimes only one or 
two of the above signs suffice for the diagnosis. One must 
bear in mind, however, that congenital heart disease may ex- 
ist without any clinical signs. In some cases a murmur is not 
heard at birth, but becomes evident several days or weeks 
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later. In other cases, a murmur discovered soon after deliv- 
er}^ later disappears altogether or changes in time and quality. 
Sometimes the .x-ray examination of the heart may aid in the 
diagnosis of congenital lieart disease, but more often — on ac- 
count of the normally found globular-shaped heart in many 
infants at birth — the cardiac shadow as delineated by the .x-ray 
only adds confusion to the problem. In any event, one is not 
very much amiss in failing to diagnose a congenital cardiac 
defect, because therapeutically there is practically nothing that 
one can do to relieve the condition. 

Tetany is a disease entity that has been recognized of late 
as occurring in the newborn. Formerly it was believed that 
tetany is a disturbance that only affected infants after the 
third month of life. In the past few years, however, there has 
been an increasing number of cases of tetany in the newborn 
reported in the literature. Besides cyanosis, the sjuiiptoms that 
may be observed are laryngospasm, convulsions, carpopedal 
spasm or, in its absence, a positive Trousseau sign and a posi- 
tive Chvostek (facialis) phenomenon. Increased excitability 
to the faradic current (Erb sign) and a decreased blood cal- 
cium with a high blood phosphorus content make the diag- 
nosis certain. 

Treatment of the Various Causes of Cyanosis. — ^^^^^at- 
ever methods or measures are employed in the relief of the 
particular cause of the cyanosis, tliree general principles are 
to be observed and practiced in all cases, namely: (1) be gen- 
tle; (2) maintain the body heat; (3) clear the air passages 
before any attempt at respiration is made. We need not em- 
phasize here how labile the newborn, and particularly the pre- 
mature infant is; how easily bones may be broken or dislo- 
cated if too vigorous attempts are made to initiate respiration; 
how frequently small hemorrhages in the brain may become 
more extensive if the, forever to be forgotten, Schultze swing- 
ing method of resuscitation is practiced. VTiether artificial 
respiration by rhythmic contraction of the thorax is practiced, 
or whether the lower half of the body is rhythmically com- 
pressed against the chest, or whether mouth-to-mouth insuffla- 
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tion is practiced, one must be gentle and unhurried in carrying 
out the procedures, or harm will result. In the last-mentioned 
method, gentleness is paramount, otherwise rupture of the 
alveoh may follow. The sudden change from the warm intra- 
uterine surroundings to the cool room temperature, while it is 
considered by some as beneficial in that it helps to stimulate 
respiration, nevertheless, if continued too long will lead to ex- 
cessive heat loss, shock, loss of weight and other unpleasant 
complications. Immediately after the baby is born, it should 
be wrapped in warm blankets and kept in a heated bassinet 
or incubator, where all the necessary toilet of the eyes, cord 
and skin should take place. Clearing the air passages of for- 
eign debris before any attempt at respiration is made will obvi- 
ate much trouble and cyanosis later. In fact, the best time 
to first aspirate is when the head has been delivered, but be- 
fore the remainder of the body has been extracted; otherwise 
the sudden change from the warm intra-uterine cavity to the 
cold air may initiate the first gasp, and material will be in- 
haled causing not only cyanosis and asphyxia, but also pneu- 
monia. Usually the compression of the chest that accompanies 
perineal dehveries expresses most but not all of the debris 
and mucus from the respiratory tract. However, in cesarean 
sections and also to some extent in breech deliveries, thoracic 
compression does not take place and hence more thorough 
aspiration of mucus must be instituted. 

Aspiration is usually performed by means of a small can- 
nula attached to a piece of rubber tubing. A glass bulb to 
catch the aspirated material is inserted between the cannula 
and rubber tubing. Suction is practiced by mouth. With this 
method most of the foreign material present in the mouth and 
pharjmx can be removed. In many infants cyanosis recurs 
after thej’^ are brought into the nursery and in them the cyan- 
osis may be due to thick mucus or blood in the rhino- or 
larjmgopharjmx. The author has found the following method 
verj' helpful in removing the foreign material from those parts; 
a number 8 or 10 French catheter is attached to an ordinary 
nose and throat suction apparatus, preferably one whose suc- 
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lion power can be regulated. The catheter can be introduced 
into tire nose, laryngopharynx and occasionally even upper 
laryngeal aperture; gentle suction is applied. It is amazing 
how much mucus and d6bris can be removed thus, which the 
ordinary cannula could not reach. Furthermore, the cannula 
is likely to traumatize the mucosa of tire mouth and pharynx, 
whereas the soft thin rubber catheter is quite harmless. 

After the foreign material has all been cleared away from 
the respiratory pathway, the next most important step in the 
treatment of the cyanosis is the administration of either a mix- 
ture of 5 per cent carbon dioxide and 95 per cent oxygen or 
pure oxygen alone. There is some controversy as to which of 
the two is more indicated. Henderson’® says: “After birth 
the infant breathes in response to the same stimulus and by 
the same mechanism as those which the modern physiology of 
respiration has shown obtained in adults, In children, and in all 
mammalian animals. In all these, and in the infant no less, the 
maintenance and regulation of breathing depend on the carbon 
dioxide brought to the respiratory center in the blood. Oxy- 
gen is requisite if the center itself is to be maintained in nor- 
mal condition, and if the tissues are to produce carbon dioxide, 
for deprivation of oxygen necessarily decreases the production 
of carbon dioxide. But the center may be quite normal and 
also quite inactive in the presence of ample oxygen if the blood 
is deficient in carbon dioxide. If the center has become inac- 
tive, or if its activity is subnormal, there is one, and only one, 
stimulus that will both restore and maintain normal activity; 
an increase of carbon dioxide in the blood. ... It is as certain 
as anything in the whole range of modern science that respira- 
tion is under a chemical control by the more or less direct 
action of the arterial blood, chiefly through its content of car- 
bon dioxide, on the respiratory center in the brain. It has 
been proved also that oxygen is not a stimulant, a fact which 
clinicians seem to find extremely hard to appreciate. . . • As- 
phyxia is usually thought of as a condition of oxygen deficiency 
and excess of carbon dioxide. This is a misconception; as- 
phyxia usually, as in the typical condition of carbon monoxide 
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poisoning, involves both low oxygen and low carbon dioxide 
content in the blood and tissues. ... It is the carbon dioxide 
carried by the blood from the tissues to the brain tliat is the 
physiologic stimulant to respiration. WTien the center is de- 
pressed it requires more than the normal amount of this stimu- 
lant to induce activity.” On the other hand, Kane and Kreisel- 
man^ who studied the carbon dioxide content of the cord blood 
in 7 asphyxiated, 26 gasping and 14 crjdng infants, found that 
the carbon dioxide content in the newborn is consistently high 
and that the proportion of carbon dioxide increases with the 
degree of asphyxia. (In the 7 asphyxiated infants, the car- 
bon dioxide averaged 54.6 volumes per cent.) They reasoned 
therefore that the addition of carbon dioxide to oxygen as a 
resuscitating agent is contraindicated; in fact, they found that 
the instillation of pure oxygen into the lungs was sufficient to 
initiate respiration in the newborn. Similarly, Eastman^^ who 
made some very valuable studies on fetal blood, concluded that 
the use of carbon dioxide as a resuscitating agent in asphyxia 
neonatorum is not only superfluous, but may even be harmful, 
in that it tends to aggravate an already existing acidosis. He, 
therefore, advocates the employment of oxygen alone as the 
therapeutic agent for the treatment of cyanosis or the graver 
condition, asphyxia neonatormn. "WTiether one employs oxy- 
gen alone or oxygen in combination with carbon dioxide, it is 
a most useful and certain adjunct in the therapeusis of cyan- 
osis. It may be administered through a mask applied over the 
face of the infant or by means of a number 8 or 10 French 
rubber catheter inserted into the nostril of the infant, so that 
the tip can just be visible in the mouth at the level of the soft 
palate. The administration is at first continuous and, depend- 
ing upon the severit 5 ^ of the individual case, intermittently 
for twelve to twent 3 '--four to forty-eight hours or even longer 
if necessary. 

I^Tiere other methods of aiding respiration had been tried 
wthout beneficial effect, the infant respirator has been used 
successfully. The principle of the Drinker respirator con- 
sists in placing the, infant in a metal box, fairly airtight, with 
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the head protruding. One electric motor institutes negative 
pressure, thus inducing inspiration as a result of air entering 
the lungs tlirough the no.se and mouth. As atmospheric pres- 
sure is restored within the respirator, expiration occurs as a 
result of the clastic recoil of the chest. This, :is well as a 
modified form of the Drinker respirator, has been used success- 
fully, not only in full-term, but also in premature and imma- 
ture cyanotic and asphyxiated infants. In the absence of a 
tank of carbon dioxide and oxygen or of oxygen alone, mouth- 
to-mouth insufflation is a very valuable adjunct, provided it is 
done gently. With a piece of sterile gauze placed over the 
infant’s mouth, the operator gently blows his breath into the 
infant’s mouth at the rate of about twenty to twenty-four times 
per minute. However, here as well as wth the use of a mask 
over the baby’s face, gentleness is the watchword, otherwise 
alveolar damage might result. When we remember that the 
exhaled air contains 16 per cent oxygen and 4.38 per cent 
carbon dioxide, we realize why it is a valuable substitute as a 
respiratory stimulant. 

If the cyanosis is the result of intracranial hemorrhage, in 
addition to administering carbon dioxide and oxygen, the in- 
fant is kept warm, and disturbed as little as possible. If the 
fontanel is bulging and signs of increased intracranial pres- 
sure are evident, periodic spinal tapping is advocated until the 
pressure is normal, but the procedure should be carried out 
with a minimal amount of handling of the baby. If it is sus- 
pected — as a result of a family history of bleeder’s disease or 
a prolonged coagulation time — that a spontaneous rather tlian 
a traumatic hemorrhage is the underlying condition, then and 
only then should parental blood, in amounts of IS to 30 cc., 
be given intramuscularly and repeated in twenty-four hours if 
there is no improvement, or larger amounts of blood may be 
transfused intravenously. Sedative drugs — particularly pheno- 
barbital in adequate dosage — are indicated where restlessness 
is a prominent symptom. 

There is, of course, very little that one can undertake in 
the treatment of cyanosis Uiat is caused by a congenital cardiac 
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defect, except perhaps to relieve the symptoms by the admin- 
istration of oft-mentioned phj^siologic stimulant. Where an 
enlarged th^Tnus has been definitely diagnosed as the cause of 
cyanosis, an immediate .T-ray treatment will usually give 
prompt relief; occasionally, however, the thymic symptoms 
are temporarity aggravated immediately followdng the exposure 
to the x'-ray. In infectious states, particularly pneumonia, 
besides carbon dioxide and oxj^gen, frequent changing of the 
infant’s position, blood transfusion and appropriate treatment 
of the underlying infection is tlie method of procedure. In 
the treatment of atelectasis, besides the periodic insufflation of 
carbon dioxide and oxygen, repeated stimulation of the infant 
to crydng is indicated. The treatment of cyanosis due to tetany 
consists in administering parathormone and calcium — ^prefer- 
ably the gluconate — ^intramuscularly, later continuing the cal- 
cium orally for some time and either keeping the infant on 
breast rtulk or placing it on an acidified milk formula. In 
hypoplasia of the mandible, Eley and Farber,^® who reported 
5 cases, recommended postural treatment, i. e., placing the 
infant on the face and elevating the remainder of the body. 
This usually relieves the mild cases; if the micrognathy is 
severe, a simple brace to hold the mandible forward and at the 
same time exerting pressure against the floor of the mouth and 
base of tongue has been used with success. Cyanosis or as- 
phyxia resulting from overnarcotization is best treated by 
the application of external heat, oxygen, alpha-lobeline to 
14 0 grain intramuscularly or intravenously, artificial respira- 
tor^'^ efforts and finally the Drinker respirator. In emplo 3 dng 
alpha-lobeline, one must remember that its action as a respira- 
torj”^ stimulant is very fleeting and may therefore be repeated 
at fifteen- to thirty-minute intervals if necessary. 

Vigorous spanking, slapping the infant, dipping it alter- 
nately in warm and cold water, thus chilling and shocking the 
infant, blowing cigarette smoke into the baby’s mouth, rhyth- 
mic traction of the tongue, dilation of the sphincter ani, pour- 
ing ether on the baby, and many other similar measures that 
are in vogue in one clinic or another, are all crude and primi- 
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tive; some arc unphysiologic, and most of them are productive 
of more harm than good. 
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TREATMENT OF CHRONIC ENDOCERVICITIS AND 
VULVOVAGINITIS 

Treatment of Chronic Endocervitis 

Chronmc endocemcitis is probably the most common and, 
at times, the most difficult gimecological condition to treat. 
This is readily explained when the histologic anatomy of the 
cer\n3; is studied. 

The cervical canal is 154 inches in length, measured from 
the external to the internal os. The wall of the canal presents 
an anterior and posterior longitudinal ridge, from each of 
which proceed a number of small oblique columns, the palmate 
folds, giffing the appearance of branches from the stem of a 
tree. To this arrangement the name “arbor vitae” is applied. 

In the upper two thirds, the canal is lined with columnar, 
ciliated epithelium and is provided with racemose glands which 
secrete a dear, \dsdd, alkaline mucus. In the lower one third 
the mucous membrane presents numerous papillae and there is 
a gradual transition in the epithelium to stratified squamous 
dose to the external orifice. On the vaginal surface of the 
cervix the epithelium is stratified squamous. It is not un- 
common for the columnar epithelium to be continued a little 
outside the external os, appearing as a well-defined bright red 
area, circular or possibly irregular in outline. The racemose 
glands have narrow, tortuous ducts and provide an ideal loca- 
tion for bacterial growth. The inaccessibility of these glands 
within the folds of mucosa makes it quite difficult to reach 
them with ordinary chemicals. 

Infections and tramnatic lesions of the cervdx will very 
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often cause an alteration in the usual relationship between the 
columnar and squamous epithelium. This again is manifested 
by a bright red color when the cervix is exposed with a specu- 
lum. 

The following conditions may give rise to this typical ap 
pearance: (1) “pseudo-erosion” — a congenital extension of 
the mucosa of the cervical canal beyond the external os; (2) 
“ectropion” — an acquired extension of the mucosa of the cer- 
vical canal beyond the external os, caused by infection of the 
mucosa; (3) “eversion of the cervical lips’’ — causing exposure 
of tlie cervical mucosa. This may be a congenital split or 
resulting from a laceration during labor or abortion; and (4) 
“true erosion” of the cervical mucosa with primary loss of 
surface epithelium brought about b}' infection or trauma 
(mechanical, chemical, or thermal). Any combination of the 
above-mentioned conditions may exist and the appearance may 
be further distorted by the development of nabothian cysts 
which result from the blocking of the ducts of the cervical 
glands. 

The object of treatment is to destroy infection within the 
cervical canal or upon the vaginal surface of the cervix, to 
correct everted lips, to obliterate distended glands, or to re- 
move hypertrophied cervical lips. Cervical and urethral 
smears should precede any form of treatment. 

To destroy infection, treatment should endeavor to localize 
active infection and promote drainage. When the cervix is 
hypertrophied and contains cysts, hot douches and puncture 
of the follicle with a cautery will help. If drainage is poor 
the os should be gently dilated, especially in the nulliparae. 
Topical applications of various antiseptics may be tried after 
first removing the mucous plug with a solution of sodium 
hydroxide (10 per cent). For this purpose silver nitrate solu- 
tion (20 to 50 per cent), mercurochrome (20 per cent), or 
tincture of iodine are serviceable. Tampons covered ^vith 
petrolatum should be inserted in the vagina following these 
applications and removed in six to eight hours. The patient 
is then instructed to take a daily douche and the topical ap- 
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plication repeated in one or two weeks. \\Tien the cer\'ical 
condition is improved operative or cauterj' treatment may be 
instituted. 

In the gjmecologic department at Jefferson Hospital the 
cauterj^ is the method of choice in treating chronic endocer\ac- 
itis. It is well to remember the necessity for preser\dng the 
cervnx for future pregnancies if the patient is in the child- 
bearing period. It is also important to have the cer\ax clean 
and to be certain that there is no active infection present. 
■\\Tien eversion alone exists, cauterization of the everted lips 
will suffice to correct the condition. In the nulliparae when 
the os is constricted it is desirable to split the cervical lips, 
expose the entire mucosa of the canal, and then cauterize 
the involved area. FoUoving this procedure a stitch is placed 
at the summit of the cer\ncal incision. This prevents an ad- 
herence of the cer\dcal lips. In virgins and women of child- 
bearing age, cauterization should be limited to a depth of 5 
mm. In multiparae the cervical os is usually open and the 
canal accessible. 

The contraindications to cauterization are acute cervical 
infections and the existence of an acute or subacute salpingitis. 
Pregnancy is not necessarily a contraindication to the use of 
the cauter^L Breckenbridge and WTiitehouse have shown that 
this method is safe and ad\dsable in treating chronic gonor- 
rheal endocer\dcitis in pregnancy. However, it is well to 
remember that the injudicious use of the cautery during preg- 
nancy ma 3 '^ cause abortion. 

The complications that maj”^ result from cauterization are: 
(1) vaginal burns, (2) hemorrhage, and (3) stenosis. Burns 
are best prevented bj'^ thorough^ drjdng the vagina and cervix 
when an alcoholic solution is used for cleansing, and by pro- 
tecting the mucosa of the vagina with retractors and moist 
gauze. Hemorrhage maj”- occur immediately or seven to ten 
da\^ afterward as the result of sloughing. This is best 
treated by keeping the patient quiet in bed or by gently pack- 
ing the vagina. Stenosis can be prevented by dilatation when 
necessar3\ 
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After cauterization the patient is advised to avoid tub 
batlis and not to douche unless the discharge is very annoying. 
If such is tlie case a solution- of potassium permanganate 
(1:5000) used as a douche is permissible after the tenth day. 

Persistent cervical infection is most frequently gonorrheal 
in origin. It is important that any foci in Skene’s tubules, 
Bartholin’s glands, and the urethra be destroyed and the pa- 
tient cautioned against reinfection. 

Other plans of treatment are advocated which in some 
instances are helpful. The use of the Elliott apparatus for 
producing pelvic heat is beneficial particularly when there is 
adnexal involvement. Desjardins, Stubler and Popp have 
reported good results in using fever tlierapy in treating gonor- 
rhea, Hyams and Crossan report success noth the radio knife. 
Their technic is to core out the mucous lining of the canal 
without destroying the musculature. Ende and Cherry recom- 
mend coagulation of the infected mucosa to a depth of 3 to 
5 mm. Tovey employs copper ionization. 

Operative procedures to correct hypertrophy of the cer- 
vical lips may be necessary especially after the menopause, 
and should be undertaken only by those well trained in the 
treatment of gynecologic conditions. For complete surgical 
details the reader is referred to textbooks dealing with the 
operations of trachelorrhaphy and trachelectomy. 

Treatments of Vulvovaginitis 

Vulvovaginitis may occur at any period in life. In child- 
hood the vaginal mucosa is quite susceptible to infection and 
this is also the case in those past the menopause. Between 
puberty and the menopause the vaginal epithelium is more 
resistant to infection but during this period it is subject to such 
devitalizing influences as trauma, irritating discharges from 
the cervix, and constitutional disturbances, factors which pre- 
dispose to infection. The exciting cause is some microorgan- 
ism, animal parasite or fungus. The treatment, therefore, will 
depend upon the age of the patient and the causative factor. 
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Before any form of therapy is considered smears should be 
made and a definite diagnosis established. 

GONORRHEAL VULVOVAGINITIS IN CHILDREN 

The treatment of gonorrheal \nilvovaginitis in children is 
always difficult. Cleanliness is the prime essential and fre- 
quent bathing with soap and water will help to remove any 
discharge from the external genitalia. The child should have 
its own clothing, towels, etc., and must be kept from contact 
with other children. Douches are necessarj' and can be ad- 
ministered by the mother after proper instruction. Antiseptics 
that irritate the mucosa are contraindicated. Potassium per- 
manganate (1:5000) or boric acid solution, in gallon quanti- 
ties, are not irritating. The interior of the vagina may be 
treated through a Kelly cystoscope with the child in the knee- 
chest or Trendelenburg position. For this purpose silver 
nitrate or mercurochrome may be used. 

Gonococcus vaccines may be tried but the results are ques- 
tionable. 

The use of estrogenic substance has given good results in 
some cases. Lewis suggests using 100 rat units of theelin 
daily, diminishing the dose as a reaction is obtained by main- 
taining a \agorous squamous cell proliferation. TeLinde and 
Brawner report success by using amniotin in oil. They state 
that amniotin in suppository^ form has proved effective in pro- 
ducing mature vaginal epithelium and good therapeutic effects 
in gonococcal vaginitis in all cases in which they tried it. 

GONORRHEAL VULVOVAGINITIS IN ADULTS 

The treatment is general and local. Rest is essential, the 
diet should be hght, mild laxatives are indicated to keep the 
bowels open, and the urine should be rendered alkaline. The 
\mlva should be cleansed frequently with “pitcher douches” 
of potassium permanganate (1:5000) or bichloride of mercury 
(1:4000). After these irrigations bathing the parts with 
Castile soap and warm water and then drying with cotton is a 
good procedure. Hot applications of lead water and laudanum. 
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Nvitch hazel, or boric acid solution will relieve vulvular itching 
and burning. When the acute sj'mptoms subside the vulva and 
vagina may be painted with silver nitrate (5 to 10 per cent) or 
mercurochrome (5 per cent). Douches of Lugol’s solution or 
"A. B. C.” powder (alum ounce, boric acid 3 ounces, phenol 
V 2 ounce, oil of peppermint 5 minims) using a teaspoonful to 
2 quarts of warm water, are cleansing and will promote heal- 
ing. Curtis recommends the blowing of powders into the 
vagina. Foci of infection in Skene’s ■ tubules, Bartholin’s 
glands, and the cervix should be removed. 

SENILE VULVOVAGINITIS 

Treatment should be directed toward improving the gen- 
eral health and removing the cause. Silver nitrate (2 to 10 
per cent) applied locally to the vagina vnll often give good 
results. This is followed by the insertion of a tampon covered 
with cold cream. Douching wth 0.5 per cent lactic acid solu- 
tion will aid in restoring vaginal flora. Estrogenic substance 
(amniotin or theelin) is sometimes beneficial. The urine 
should be examined carefully and any abnormalities corrected. 
Strong soaps or irritating douches should be avoided. 

YEAST VULVOVAGINITIS 

Gentian violet in a 1 per cent aqueous solution is prac- 
tically specific for this type of infection. After properly ex- 
posing the vagina, and drying the mucous membrane, a cotton 
applicator is dipped in the gentian violet solution and used to 
paint the entire vaginal mucosa. A dry tampon may then be 
inserted in the vagina to lessen the amount of solution that 
may escape. The patient is then instructed to use a mercuric 
chloride douche (1:4000) each morning. The application of 
gentian violet should be done* two or tliree times weekly until 
the monilia have disappeared from the vaginal secretion. 

Gentian violet is sometimes very irritating to the inflamed 
mucosa of young girls and elderly women. In these cases 5 per 
cent mercurochrome solution or 1:5000 metaphen solution may 
be tried. 
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TRICHOMONAS VAGINALIS VULVOVAGINITIS 

There are many forms of treatment, none being specific, 
which will result in a cure if used frequently over a period of 
time. The first requisite is thorough cleansing of the vaginal 
mucosa wth tincture of green soap, and secondly applying an 
antiseptic to destroy the parasite. For this purpose 5 per 
cent mercurochrome, 1 per cent methylene blue solution, or 5 
to 10 per cent silver nitrate solution are serviceable. This 
should be done frequently and the patient advised to use 
daily douches of lactic acid solution (1 teaspoonful to 1 quart 
of water). The use of 1 per cent picric acid suppositories as 
recommended by Goodall are helpful. Foci of infection should 
be searched for and eliminated. Probably the most important 
item in treating this condition is persistence. 

OTHER FORMS OF VULVOVAGINITIS 

Actinomycotic vulvovaginitis is treated by surgical ex- 
cision of the granules and the administration of iodides in large 
doses internally. 

Anginal Vulvovaginitis. — ^Application of potassium per- 
manganate in the proper strength for swabbing or douching 
and a paste of neoarsphenamine are used to good advantage. 

Diphtheritic Vulvovaginitis. — ^Here appropriate doses 
of diphtheria antitoxin must be given supplemented by local 
irrigations with a mild antiseptic solution. 

Nonspecific Vulvovaginitis. — ^In the treatment of this 
form cleanliness is of prime importance. Douches and instilla- 
tions of antiseptic solutions are indicated and any general 
local cause must be removed. 
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NOTES IN THE FIELD OF GERIATRICS 

Disease in old age differs in many ways from disease in 
other periods of life; the incidence of the various disease 
processes is not the same as in childhood or in middle 
age; the sjTnptoms of a disease in the aged may var}' consider- 
ably from the so-called “classical picture” of that disease. 
Similarly, the prognosis is not the same, and our treatment of 
disease in the old must usually be modified from our usual 
procedure and the inevitably limited goal of treatment in the 
aged must always be kept in mind. 

These 'differences, inherent to the aging organism, are the 
basis upon which the science of geriatrics rests in exactly the 
same manner as pediatrics is concerned with the peculiarities 
and potentialities of the growing child. 

Geriatrics is concerned with the prolongation of life, with 
the maintenance of physical and mental health, the relief of 
suffering, the lessening of the handicaps of age and the diag- 
nosis and treatment of such diseases as occur. These are 
worthy aims and one need not apologize for an interest in 
geriatrics. Ob%dously it lacks some of the appeal of pediatrics 
for it deals with the body in involution, not in evolution. Yet 
it is an important subject with an increasing field of usefulness 
as more and more of the population are surviving past middle 
age. One might facetiousty claim that of the two it is geri- 
atrics which is the growing science while the falling birth rate 
suggests that pediatrics is a dying specialty. 

127 



128 


O. II. PERRY PEPPER 


CHANGES OF SENESCENCE 

It is often said that old age is itself a disease but this is 
not true and one must distinguish between normal physiologic 
old age which is called senescence and abnormal pathologic old 
age which is by some termed “senilit}'.” The drawing of a line 
between the two is not easy for the physiologic changes tend 
to resemble and merge into the pathologic processes common in 
the aged. The distinction is, however, of the utmost impor- 
tance. 

In order to draw this distinction we must first become 
familiar with the physiologic changes appropriate to the age of 
our patient, just as the pediatrician docs. These form a sort 
of base line; we accept them as our patient’s normal even 
though the findings be very much altered from those in the 
younger subject. In the diagnosis of disease in the old we 
must often ignore physiologic changes which might have great 
diagnostic significance if present in a middle-aged patient. 
And we must always remember that in the treatment of dis- 
ease in the aged we must keep constantly in mind the so-called 
“normal state” of our patient and we must admit that our 
therapeutic goal is limited to the cure of the existing disease 
and to the restoration of our patient to a state proper to his 
years. To this point we will have to return later. 

There is little need to mention graying of the hair except 
to say that it often occurs in quite young persons, especially 
in certain families with coarse black hair. As long ago as 
1638, Francis Bacon wrote “Hasty gray hairs, without bald- 
ness, is a token of long time: contrarily if they be accompanied 
with baldness.” 

Similarly the well-known arcus senilis may occur even be- 
fore middle age. Often this lipoid deposit may encircle the 
whole iris but it can never be employed as an evidence of 
great age nor of disease. It is an interesting fact that Nascher, 
the author of one of tire most famous works on geriatrics, had 
an arcus senilis even as a young man; one cannot help wonder- 
ing whether it was this precocious arcus which directed his 
life interest to the changes and diseases of old age. 
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The skeleton, on the other hand, shows increasing changes 
which are characteristic of advancing years. One of the most 
important is an atrophic thinning of the. intervertebral disks 
which accounts for much of the bownng of the spine, also 
flattening of the vertebrae and a tendency to exostoses 
(Hrdlicka). The vertebral column becomes curved and 
shorter resulting in a loss of an inch or two in height. This 
forward bowing of the spine changes the shape and size of 
the thoracic cage and contributes in this way to the develop- 
ment of so-called “senile” or postural emphysema. The long 
bones and the larger flat bones become weakened from osteo- 
porosis and approach the picture of Paget’s disease. j\Iany of 
the cartilages atroph}'^ and become calcified. 

All Ijonphoid tissue throughout the body atrophies as age 
advances. The tonsils exhibit this change even before the age 
of forty; the Ijunph nodes are markedly atrophied in the old. 
As a rule the thjTnus has almost disappeared — but it may 
sometimes be preserved. No effect of this Ijmiph tissue atro- 
ph}’- can, however, be recognized in the number of Ijonpho- 
cj’tes in the circulating blood. 

Almost all the organs atrophj^ and in the case of those 
whose function can be measured some reduction in functional 
ability is the rule. In those over seventy years of age the 
kidneys constantly exhibit atrophy and the usual tests of renal 
function reveal some impairment in almost 90 per cent of 
cases. ^ It is the phenolsulphonephthalein elimination test 
which most often gives abnormal results. 

The thyroid is atrophied and the basal metabolic rate is 
usually lowered. The add glands of the stomach are less evi- 
dent and an anaddity is present in fully two thirds of the 
ver}' old. The spleen, adrenals and liver become smaller espe- 
cially die liver which may be reduced to half its normal adult 
weight. We have no satisfactorj’^ eddence that any of various 
functions of the liver are definite^ impaired although it is 
true that in the aged the sugar tolerance test very often re- 
veals a curve suggesdng a marked storage defect. 

The lungs constandy reveal emphysema and this state 
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must be accepted as physiologic in the aged. Whether it re- 
sults from the postural changes due to spinal curvature, or 
from simple atrophy of elastic tissue, it is apparently very 
different from the obstructive emphysema of youth and middle 
age. Witli tlie progress of cmpliyscma and the weakening of 
the muscles of respiration the vital capacity decreases. On 
the average there is a loss of about 600 cc. as one ages from 
sixty to ninety years; males losing more in proportion to their 
higher initial level." 

The heart is an exception to tlie general tendency to atro- 
phy — its weight may maintain its relation to body weight un- 
changed. In tlie old the pulse rate tends to settle to about 
60 per minute; the blood pressure often rises until the age of 
seventy but then lowers or remains stationary. 

It is true tliat changes do occur in the aorta and larger 
arteries with great frequency but tliese changes are of a special 
kind and must not be confused with true arteriosclerosis which 
is always pathologic. The arterial changes of senescence af- 
fect the media of the vessel wall — first as a degeneration and 
finally as a calcification. The result bears the name of 
Monckeberg’s sclerosis and although it greatly alters the artery 
to palpation giving it the so-called “bird’s tracliea” feel, the 
process causes little or no impairment of circulation; nor do 
the lengthening of the aorta or the calcified plaques so com- 
monly revealed in tlie aortic arch by :c-ray of the aged subject. 
Some capillary beds are greatly lessened in tlie old — especially 
perhaps in the skin giving rise to the deceptive “patriarchal 
pallor” which so often leads us into a mistaken diagnosis of 
anemia. By and large, the circulation of the very old is amaz- 
ingly good; tlieir electrocardiographs exliibit no constant ab- 
normality and their tendency to heart disease is not great. 

I hope by this time I have made it clear that one must 
know the normal of the aged in order to recognize the patho- 
logic when it occurs and to diagnose disease. Let me drive 
home my point by reference to one more organ or system. 

The brain in the old becomes smaller and increasingly firm; 
the meninges are often adherent and areas of calcification are 
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common. The functional changes are only too well known — 
merging from mere forgetfulness as one reaches one’s anec- 
dotage into the definitely pathologic states of senile dementia. 
More important for neurologic diagnosis perhaps are some of 
the changes which normally take place in the reflexes and sen- 
sation of tire aging person and which may readily lead us into 
error. 

For example, the tendon jerks lessen and even disappear 
— the achilles reflex being the first to be lost; only late is the 
knee jerk ever absent. The abdominal reflex tends to be 
lost rather early in senescence — but the plantar reflex persists. 
Loss of vibratorj'^ sensation especially in the lower extremities 
commences even as early as fifty and is often markedly im- 
paired by the middle sixties. Sense of position is also impaired 
and there may be some diminution in perception of touch and 
pain. These findings could easily be used to bolster up a 
faulty diagnosis. The pupil of the old is small unless cataract 
is present and recognition of contraction to light may be dif- 
ficult. The senile tremor of the aged has a rate of about 100 
per minute and is not by any means to be confused with true 
parkinsonism. 

Finally, it is worthy of note that some loss of weight seems 
normal for the aged. At least 5 to 10 pounds is apt to be lost 
after the age of sixty without there being any recognizable 
pathologic cause. One cannot help wondering whether this 
change and perhaps some of the others already emunerated 
may not be beneficial to the aging organism. It would be easy 
to argue that the loss of weight, the lower metabolism, the 
slower and less violent muscular movements, the diminution 
of sex function all tend to lessen the demands made upon the 
heart and circulation. It is enough for our thesis today, how- 
ever, if we accept these changes as physiologic and distinguish 
them from the truly pathologic processes which occur. 

DISEASES OF OLD AGE 

An attempt has often been made to di\dde the diseases seen 
in old age into two groups, one containing those ailments which 
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occur as a rule only in the aged; Uic other those found in 
younger age groups as well. Such a division is of necessity 
somewhat arbitrary and inaccurate. 

The famous French neurologist Charcot named as the char- 
acteristic diseases of age — senile marasmus, senile osteomal- 
acia, atrophy of the brain, and circulator^' weakness from heart 
weakness and arteriosclerosis. You will sec that these changes 
include several which we have classed as physiologic. 

Lewellys F. Barker includes Paget’s deforming osteitis, 
osteoporosis, malum coxae senilis, senile anorrhexia, diver- 
ticula of the esophagus and intestine, coproliths, bronchial ca- 
tarrh, emphysema, prostatic hypertrophy, cerebral athero- 
sclerosis, senile dementia, paralysis agitans (nonencephalitic) 
and hyperkeratoses. Again we find listed as diseases some 
changes which I have preferred to put among the physiologic 
changes of senescence. 

Diseases of the Digestive Tract. — We have already 
noted that the aged are apt to lose weight, to have little appe- 
tite and to lack gastric secretion of acid — all of these without 
organic disease. This must not, however, lead us to overlook 
the frequent instances in which the aged do develop lesions of 
the digestive tract. 

In the esophagus of the old, pressure diverticula are quite 
common; these are the pressure type and result from an actual 
herniation of the mucous membrane through the weakened 
muscular coats. They are apt to occur at one of two points, 
either where the esophagus is narrowed as it is crossed by the 
left bronchus or higher where the esophagus and pharynx Join. 
Difficulty in swallowing may be a symptom and one must not 
confuse this with the more or less physiologic slowing of the 
act of deglutition which can be demonstrated by .r-ray in the 
aged. Cases of diverticula are not rare from the age of seventy 
on. 

The stomach is a frequent seat of carcinoma in the aged 
and like many diseases at this time of life the process may be 
amazingly latent. There may be few symptoms and tliese few 
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are apt to be explained away as due to the patient’s age. 
Vomiting may not occur and pain is often wholly absent. 

Ulcer of the stomach, on tlie other hand, is increasingly 
rare as age increases but a case reported by Cheney and Gar- 
land"’ exhibited a definite ulcer of the posterior wall of the 
stomach in a patient ninety-six years of age; there was no sign 
of malignancy. 

Acute appendicitis used to be thought to be rare in the old 
but a number of excellent reports'* • force us to admit its 
fairly common occurrence in the seventies and even occasion- 
ally in the eighties. The picture differs in certain important 
features from acute appendicitis of earlier age periods. The 
onset is usuallj'- less acute; there is less pain, less fever, less 
vomiting. Fever may be absent, the pulse not over 100, the 
leukoCA’te count not over 15,000. As a rule the diagnosis is 
delayed imder the belief that one is dealing with some form of 
partial intestinal obstruction. This diagnostic error seems to 
be difficult to avoid. "iATien peritonitis develops the pus is apt 
to be scanty and greasy. Correct diagnosis is important; for 
the treatment even in the very old is surgery which is remark- 
ably successful. 

True intestinal obstruction also occurs frequently in the 
aged, from various causes. It is predisposed to by the lessen- 
ing power of the intestinal musculature. Occasionally the ob- 
struction is found to be due to a gallstone which has silently 
ulcerated its way from the gallbladder into the bowel. Dr. 
Ravdin operated upon such a case for us at the University 
Hospital a few years ago. The stone could be felt through the 
seventy-four-year-old woman’s emaciated abdominal wall. 
CoproUths also may lead to obstruction, and in lesser degree 
fecal accumulation in the lower bowel maj’^ increase the ha- 
bitual constipation of the elderly and occasionally give rise to 
periods of irritative diarrhea. In passing it is worthy of note 
that the first mention of the use of mineral oil for constipation 
was by John Floj^er in 1724 in a work entitled “The Gallenic 
.■’k.rt of Preser\lng Old Islen’s Healths.” 

Diverticulitis of the descending colon occurs in the old 
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predisposed to by the long-standing constipation. The pic- 
ture which results may be imagined from the name given to 
tlie condition — “die left-sided appendicitis of the elderly.” A 
serious mistake can easily be made for tlie mass of thickened 
bowel, diverticula and plastic peritonitis may resemble even 
at operation a malignant process and perhaps be tliought to be 
inoperable. 

In tlie biliary system of the aged one finds hepatic cirrhosis 
not infrequently in tlie seventh decade of life and at all ad- 
vanced ages gallstones are common. Fortunately, for the pa- 
tient, colic is rare and tlie stone may pass down the duct or 
ulcerate into the bowel witli little or no pain. Turner® oper- 
ated upon a man of eighty-one for obstruction of the bowel. 
The obstruction was found in tlie transverse colon and was due 
to what is claimed to be tlie largest gallstone on record — weight 
5 ounces, length 3 inches, width 2 % inches. The patient re- 
covered. After this story we must go on to another system. 

Diseases of the Genito-urinary System. — In this field 
there are two topics of main interest — kidney failure and pros- 
tatic hypertrophy and tliese two are often associated. With 
regard to kidney disease in old age we have already noted that 
tests of kidney function, especially tlie ’phthalein elimination 
test frequently shows some impairment without any indication 
of serious or progressive renal patholog>E We may now add 
that true nephritis is not a common disease after seventy. 
Those individuals who have suffered progressive glomerular 
nephritis in middle age have usually dropped out of the race 
before this age is reached. Acute glomerular nephritis is rare 
and both acute and chronic nephrosis very infrequent. 

On the other hand, some degree of nephrosclerosis or ar- 
teriosclerosis of the kidney is a very common finding at autopsy 
in the elderly. It is seldom tlie cause of deadi and the full pic- 
ture of kidney failure from this cause is not common. Prob- 
ably the situation is analogous to that regarding other arteries 
of the body; unless the arteries are good the individual does 
not survive into old age. For statistical purposes it is difficult 
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to draw the line between the arterial changes almost physio- 
logic for old age and those of minor pathologic degree. 

Kidney impairment from back pressure due to obstruction 
by an hypertrophied prostate is far more frequent than true 
nephritis or serious nephrosclerosis. 

From whatever cause it arises a slight degree of nitrogen 
retention is frequent in the elderly but high azotemia and the 
classic picture of uremia are uncommon. Also true renal 
edema rarely if ever occurs in the aged. Usually there is a big 
cardiac element present and the cardiac failure overshadows 
the renal failure. Often the picture is confused — ^but seldom 
is the clinical picture or the underlying process that of a true 
chronic nephritis.’’ 

Prostatic h5q3ertrophy is so common as we pass the sixties 
into the seventies that one could readily include it in the list 
of changes physiologic to senescence. But certainly one pro- 
gresses by imperceptible gradations from a s 5 Tnptomless en- 
largement into the full-blown picture of obstructive “prostat- 
ism” with renal damage, raised blood pressure and nitrogen 
retention. We need only remind ourselves of the rarity of 
true nephritis in the elderly male and the frequency of what 
may be called an obstructive nephropathy to make the resolu- 
tion never to make the former diagnosis until we have excluded 
the latter. Digital examination by rectiun is not sufficient for 
a median bar may cause great obstruction even without much 
general enlargement of the prostatic gland. Nor should we 
neglect the possibility of prostatic obstruction even in the very 
old — for it may first cause trouble in the eighties and may be 
operated upon successfully even in the nineties. 

Diseases of the Lungs. — ^We have mentioned the emphy- 
sema and loss of vital capacity which always occur in age and 
sometimes the emph 3 '^sema becomes of such grade as to de- 
ser\'e to be termed pathological. The other diseases of the 
lungs which deserve to be mentioned are chronic bronchitis, 
tuberculosis and pnemnonia. 

Chronic bronchitis often termed “serule catarrh” is an ex- 
tremely frequent malady of the old — so much so that few es- 
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cape the annoyance of the re.'^uUing cough, expectoration and 
dyspnea. At times the fibrosis and dilatations of the bronchi- 
oles lead to bronchiectasis and in many instances some degree 
of congestion from weakening circulation further interferes 
with respiratory function. Cyanosis from these combined fac- 
tors is a common symptom in the elderly. 

Tuberculosis of the lungs at advanced ages is not as rare 
as one might anticipate. Many authors have emphasized this 
and the great Laennec recorded the finding of pulmonary tu- 
berculosis at the autopsy of an almost one-hundred-year-old 
individual. Some have even claimed that more old tlian young 
persons die from tuberculosis, but this is by no means an ac- 
cepted fact. Much of the evidence is old and possibly open to 
question. Schlesinger® in his extensive work on Diseases of 
Old Age emphasizes the importance of nutritional disorders, 
diabetes, influenza and trauma as favoring the breaking out of 
a latent or almost healed chronic lesion. 

The s-r^y evidence of pulmonary tuberculosis in the elderly 
is said to be simulated by the lung changes diaracteristic of old 
age so tliat this modern method of diagnosis may also lead us 
into error.® On the other hand, S3q)hilis seldom causes disease 
or death in the very old; some of its residua may be present in 
the aged, but its symptoms rarely appear first at that age. 

Pneumonia usually of the lobular or bronchopneumonic 
form is very common in the old and is frequentlj" fatal. True 
croupous lobar pneumonia does occur even at advanced age 
but bronchopneumonia is at least five times as common. The 
clinical picture in tlie aged may differ sharplj^ from that in a 
robust individual of middle age. Indeed the symptoms may 
be so few tliat an octogenarian may seem to die of myocardial 
failure and the discovery of an extensive pneumonia at autopsy 
comes as a distinct shock. Cough, fever and expectoration 
may all be absent and there may be little or no leukocytosis 
and no pleuritic pain. Also tlie emphysema may help hide the 
consolidation on physical examination and one may attribute 
the rales to bronchitis and passive congestion. 

Possibly some of the lack of symptoms of infection may 
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be explained if it is true that many instances of senile pneu- 
monia commence with a local thrombosis rather than rvilh a 
true pneumococcus infection. 

Pneumonia has been called by Osier “the old man’s friend” 
because it offers a short and often peaceful final step — but by 
no means are all cases of pneumonia fatal even in the ver^^ old. 
Parkes-Weber/” the well-known British clinician, has recently 
reported recover}' from acute pleuropneumonia at eighty-five 
and refers to recover}' in a patient of one hundred and three 
who, however, developed a fatal gangrene of tlie foot during 
convalescence. 

Certain of the characteristics of acute infections in tlie aged 
need to be mentioned. 

Acute Infections. — It is generally said that except for 
pneumonia, influenza and er}'sipelas, acute infections are rare 
in the aged. This is statistically true — ^but other infections 
do occur and because unexpected are often overlooked or mis- 
diagnosed. Even the so-called “childhood diseases” may occur 
late in life. RoUeston^’- has reported chickenpox at sixty-four 
and at seventy-six although Van Genser found no patient over 
sixt}'-five among almost 30,000 cases. Measles at seventy-one 
mth recover}' has been recorded.^- And so on with other dis- 
eases. 

There is one disease common to youth which shows no 
mere}' to the aged. This is whooping cough. Many cases 
over seventy and not a few over eight}' are on record — for ex- 
ample, the famous Sir William Jenner was attacked when over 
sixty-five years of age. Often the patient may give a history 
of an attack in childhood but this does not prevent the illness 
being severe and exhausting even to a fatal outcome. It has 
been emphasized^’’ that it is not safe for the old to have con- 
tact with cases of whooping cough for any earlier immunity 
may have been lost and the disease is more serious to the old 
than to younger adults. This is worth remembering for often 
the grandmother is called into ser\'ice to care for a child. 

Pneumonia we have discussed; influenza does not differ 
much from the picture in earlier life; but concerning er}'sipelas 
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it is wortli pointing out that its frequency in the aged reflects 
the poor nutrition of llieir skin. In Uie old, itching is frequent 
and so is eczema; keratoses and e.xcoriations are common. 
Like senile pneumonia erj'sipelas may cause little fever and 
leukocytosis, but may initiate acute pyogenic infection of the 
kidneys of serious import. 

Incidentally, it may be noted that herpes zoster in the aged 
is apt to leave behind it persistent local pains. Also in the 
aged gangrene of the skin may follow very minor injury. 

Finally with regard to all acute infections in advanced age, 
it may be said that circulatory collapse may occur early; re- 
spiratory complications are common; delirium is frequent, but 
fever, leukocytosis and splenic enlargement often fail to appear. 

Diseases of the Skeleton. — In the skeletal system the 
lesions of the greatest geriatric interest are Paget’s disease, 
fractures and multiple myeloma. In Paget’s disease, we are 
faced again witli the difficulty of drawing the line between the 
usual osteoporosis of senescence and tlie process which justifies 
the name Paget’s disease and whicli may be responsible for 
severe pain, deformity and disability. Nor must we forget that 
Paget’s disease may appear in persons younger than the age 
usual for senile osteoporosis. Altliough it is tempting to relate 
Paget’s disease to hyperparathyroidism, the evidence seems 
still to be opposed to this view. 

Fractures, especially of the thinned and weakened neck of 
the femur, were formerly one of the tragedies of old age. To- 
day while no less common the much improved results of treat- 
ment make the condition much less dreaded. Healing with 
union has been repeated in patients over ninety^'* and even 
over one hundred. 

Perhaps multiple myeloma is not common enough to be 
mentioned in such a hasty review as time permits today, but 
it is so apt to be overlooked and the pain, loss of weight and 
anemia blamed on something else that I cannot help remind- 
ing you that it is one of the diagnostic pitfalls in the elderly. 

Diseases of the Endocrine Glands. — One is tempted to 
generalize that all endocrine functions tend to be lessened as 
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age advances and that distinct endocrine diseases are rare in 
the old. Both these statements are almost the truth. Never- 
theless, it must be remembered that v?e are not yet sure that 
osteoporosis and Paget’s disease of the bones are not related to 
disturbance of the parathyroids. Also thyrotoxicosis is com- 
moner than one might at first think. A reporP" of thyroid- 
ectomies for thyrotoxicosis includes 200 cases over the age of 
fifty and up to the age of seventy-six. 

Loss of gonadal function is more physiological than patho- 
logical — ^but worry about the loss may almost become a disease. 
Witness the absurd lengths to which efforts at its restoration 
have gone. No measure has ever brought about true rejuvena- 
tion; at most a temporary erotization has been achieved. 

The hypophysis continues to function even in the old, and 
the hypophyseal sex hormone has been found in the urine of 
old men,^® and Zondek^’’’ has found prolan in the urine of some 
women up to the age of ninety-six. 

Diseases of the Cardiovascular System. — ^We have al- 
ready noted that in the aged it is the rule for the myocardium 
to be a little weakened, for the larger vessels especially the aorta 
to be somewhat lengthened, tortuous and perhaps calcified and 
for the blood pressure to be a little high. Nevertheless, it is in- 
teresting how good the circulation is apt to be in the old. A 
recent study of 300 individuals between eighty and one hun- 
dred years of age reported^® from France supports these facts. 
Willius^® in this country found 45 per cent of 700 persons be- 
tween seventy-five and ninety-six in age had no evidence of 
heart disease. 

Heart failure is, however, a very important disease and is 
one of the most frequent causes of death in the old. Often the 
heart fails with little previous evidence of myocardial disease 
and with little of the usual picture of congestive heart dis- 
ease. It is perhaps a failure of nutrition of the muscle — partly 
from lessened blood supply, partly perhaps from lowered blood 
sugar or similar factors. 

True congestive heart failure is not rare and is often exag- 
gerated by the pulmonary' fibrosis and emphysema. The val- 
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vular lesion most chnraclerisllc of aflvanccd age is pure aortic 
stenosis. It is more a matter of calcification than of arterio- 
sclerosis and the aorta beyond may be remarkably healthy as 
Rolleston and Christian have emphasized. Osier is quoted as 
saying that such narrowing of the aortic orifice “helps make 
a man an octogenarian.” 

Extensive atheroma of the aorta may occur and may indeed 
lead to the nonluetic dissecting type of aneur^'sm known as 
the “aneurj'sm of old age.” 

Reports in tlie literature include one on the greater serious- 
ness of sinus arrhythmia in the aged than in the young,"" and 
one stressing the rarity of thrombo-angiitis in this age period."^ 

Personally, I have been impressed with the importance of 
transient lowering of blood prc.ssure as the factor which pre- 
cipitates arterial thrombosis whether cerebral, coronarj^ vis- 
ceral or peripheral.-- I believe that many of the cerebral 
manifestations of the elderly result from thrombosis rather than 
from the hemorrhage or arterial spasm. The fact tliat a per- 
son’s habitual blood pressure level is high does not constitute 
a valid objection to this theory for it is well known that the 
variations up and down of the blood pressure are even greater 
in the hypertensive than in the normal. 

Diseases of the Nervous System. — One of the matters 
which needs special discussion here concerns tlie cerebral cir- 
culation for many of the psychoses of the aged result from 
poor cerebral blood supply. In fact, it is not unusual for men- 
tal confusion, delusions, transitory palsies, etc., to improve 
markedly and often unexpectedly when the heart action is im- 
proved. 

Of course not all cerebral deterioration in the old is on a 
circulatory basis. True senile dementia would disprove any 
such view. Also there are cerebral changes which depend upon 
extreme patliologic arteriosclerosis and which will not respond 
to any treatment. 

However, it should be emphasized that it is dangerous to 
assume too readily that mental changes are surely due to 
senility. This is especially true in the so-called “presenile 
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dementias” such as presbyophrenia, Altzheimer’s disease and 
Pick’s disease. To make such a diagnosis without careful ex- 
clusion of pernicious anemia, sjqDhilis and frontal lobe tumor 
is inexcusable. 

We have now touched on most of the diseases usually con- 
sidered important in the field of geriatrics. We must, how- 
ever, remember that our present-day success in the treatment 
of certain conditions formerly fatal in jmuth and middle age 
may lead to the appearance of these in greater numbers among 
persons of advanced years. For example, patients with per- 
nicious anemia or severe diabetes mellitus did not often sur- 
\'ive into advanced old age while today with liver extract and 
insulin it seems quite possible that they will. It is mere specu- 
lation but it is interesting to wonder whether the picture pre- 
sented by such cases in old age may not be different from what 
we expect. How long will such replacement therapy continue 
to be effective? How will an aged indmdual withstand con- 
tinued hjT^odermics of insulin? How will the various changes 
of senescence occur in an individual who is lacking in an abiliW 
to form his own antianemic factor? These are interesting 
questions which we cannot at this time answer. To date there 
seems no limit to the success of replacement treatment with 
thyroid substance. Means^® has recorded a case of spon- 
taneous mjrxedema who has for twenty years been kept in per- 
fect control by a daily ration of thyroid substance until she 
has now reached the age of seventy-seven. We must be on the 
lookout for the thyroid needs of our numerous thyroidectom- 
ized patients as they get older. 

Characteristics of Disease in the Aged. — ^Not only does 
geriatrics have its own list of diseases but these maladies have 
certain features in common. Most important is the absence 
of pain and of many of the expected s}Tnptoms. “The organs 
suffer in silence,” writes Sir Humphre}^ Rolleston, “without 
any local or general disturbance though collapse may occur.” 
The body fails to react and to make its struggle manifest. 
Fever is often lacking. 

In the old. gallstones are common, colic rare, and the stone 
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may ulcerate through into the bowel without ever producing 
any pain; many otlier examples could be given. 

Mental confusion is common even in the absence of obvi- 
ous fever or toxemia. Lack of a will to live seems sometimes 
to determine a fatal outcome. An old person will sometimes 
simply fade into death during convalescence from some mild 
illness or after an apparently successful operation such as for 
cataract. 

It is such deatlis as these that seem almost physiologic— 
mthout definite patliological cause. It is of these that War- 
thin“^ wrote, deaths do occur from the “primary lesions of 
senility alone.” This is the most natural ending of life — and 
it is rare indeed 1 Warthin in his enormous e.xpericnce only 
saw twenty-five such cases and in eadi of them he felt that 
death was in the last analysis due to myocardial inadequacy. 

Treatment of Disease in the Aged. — And now finally let 
us discuss the treatment of disease in the aged. It is worthy 
of best attention — far more so than many a young physician 
is tempted to think. As Snowden"^ puts it: “Too often the 
tendency is to look upon the minor infirmities of old age as 
inevitable ones which the sufferer should bear in silence and 
the more acute illnesses as the beginning of the end.” Neither 
attitude is excusable — much can be done for the minor infirmi- 
ties by a thoughtful physician and we all learn by experience 
what unexpected recoveries the aged ma}'- make from serious 
illness and how successfully tliey may undergo major surgery. 

There is, it seems to me, a curious paradox in this matter 
of geriatric treatment which arises from the fact that the old 
react poorly to medicines but may stand surgery well. This 
means that we should be conservative in our medical treatment 
but not fear to take tire risk of surgery when indicated. The 
danger is that we will employ too many drugs and from faulty 
timidity deprive our patient of a chance at surgical cure. 

First, with regard to drugs. In general, it may be said that 
the aged absorb drugs slowly and that cumulative action is 
common. I have observed this especially with morphine and 
belladonna. Also it is true that sedatives may cause excitation 
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rather than the reverse and that they often bring about mental 
confusion or even delirium. Rolleston ad\'i5e5 against mor- 
phine; Barker against chloral; even bromides may cause 
marked confusion. Whatever sedatives you employ — use a 
small dose and beware of delayed cumulative action. If your 
choice is morphine, it is well to combine with it a small dose 
of atropine to protect the respiratory center. 

Belladonna is quite apt to excite the old and we are warned 
also to avoid the use of arsenic. Some even warn against digi- 
talis although this is probably more a matter of dosage. In 
small daily ration it certainly seems to me to do much good; 
although I agree that in larger dose it may be definitely harm- 
ful. 

It certainly seems reasonable that the aged organism can 
scarcely be expected to react to cardiac stimulants. The gist 
of the matter is contained in a favorite story of a very experi- 
enced physician at the Philadelphia General Hospital, to the 
effect that if your autopsy material is running low suggest to 
the interns that they are not being therapeutically active 
enough. For a few days the poor old wrecks of a city hos- 
pital’s ward will show great signs of activity but then will 
come the final collapse. 

Much the same reasoning applies to other diseases. I have 
seen an elderly diabetic made much worse by overenthusiastic 
dieting. Manj'^ old people have lived with their maladies for 
years and are more or less adjusted to this symbiotic state. 
The balance must not be too abruptly disturbed and remember 
always that the geriatric patient can only be restored to the 
state appropriate to his age — never to youth. 

Often nursing is more important than doctoring. Often 
little matters determine the result. We must remember to ad- 
just our efforts to the patient’s long-established habits. For 
e.xample, it is harmful to trj^ with sedative to force an aged pa- 
tient accustomed to five hours’ sleep and the early awakening 
of the old to remain in sleep for eight hours until 8 in the 
morning. The old need rest and gentleness — but it is wiser 
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nol to keep lliem in lied ton long, for fear of hypostatic pneu- 
monia and of insidious myocardial failure. 

And, on the other hand, the aped stand surgery fairly well. 
Baily"'' put it as follows that the aged e.xhibit “unusual toler- 
ance for serious major surgery,” but as he quite properly states 
success depends upon preoperative study and postoperative 
care. He stresses the importance of short bed period and good 
cheer. Baily reports the results of major surgery in 185 pa- 
tients whose ages range from sixty to eighty-four. The group 
included cases of aiipendicitis, intestinal obstruction, hernia, 
prostatic disease, cancer and biliary tract disease. The oper- 
ative mortality for the series was 7.6 per cent. 

Other reports of successful geriatric surgery include catar- 
act operation"’ at ninety-six; gastric resection for carcinoma"® 
up to seventy-eight; cholecj'stectomy"'’ at eighty-six; operation 
on pharyngo-esophageal diverticula’’’'' in 3 cases all over sev- 
enty. But the prize report is that of Everidge.^’ The patient 
aged ninety-five wished his hernia repaired at the time of his 
prostatectomy because his truss interfered with his golf. It 
is this spirit which if the flesh is healthy leads to longevity. 
An interest in life is a primary requisite. 
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THE TREATMENT OF THE COMPLICATIONS OF 
GONORRHEA IN THE MALE 

Of first importance in gonorrhea is the prevention of com- 
plications, for with comparatively few exceptions, the compli- 
cations of this disease do not need to be. Overwhelmingly 
they are precipitated by avoidable factors of patient conduct, 
hygiene or injudicious treatment. That this is so can be shown 
by a comparison of the number of complications in those 
indi\nduals who have been subjected to these adverse influ- 
ences with those occurring among gently treated, well-behaved 
patients. Such a comparison follows; an analysis of 750 
cases, Iea\nng out the question of posterior urethral involve- 
ment, which will be considered later, showed there were 207 
complications at or before their first \dsit. lAHiile under gentle 
treatment with every effort made toward patient control, there 
were but 30 complications. A study of these 30 showed 19 
cases of epididjonitis, 16 of which followed gross misconduct on 
the part of the patient. In other words, there were but 11 
complications in well-behaved patients. One of these was a 
case of arthritis immediately following the lancing of a para- 
urethral duct, and even this would not have happened if the 
procedure had not been done so early. 

Thus we see that the number of complications depends 
mostly upon the three factors mentioned and, if we transfer 
the 16 cases of epididjanitis occurring in noncooperative pa- 
tients to the 207 present on admission, we find over nineteen 
and one-half times as many complications in the one group as 
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are found in llic other. RcpardiiiR the presenting histories 
of those patients having the 207 complications there were few 
of them that reflected good conduct, good hygiene and gentle 
treatment. 

Turning to the question of posterior urethral involvement, 
a close analysis of a smaller group of cases, 283, showed some 
very interesting figures. The purpose of this analysis was to 
get some idea as to the frequency of posterior infection under 
tlie plan of treatment used by the writer in regard to the time 
treatment was started. There were studied 100 consecutive 
patients presenting themselves for treatment before the si-vth 
day of the disease and whatever number presented themselves 
at a later period of the disease but during the same length 
of time. This latter number was 183 cases. Of course many 
of these latter cases had received some type of treatment 
early in the disease. 

Analyzing the 100 cases appearing before the sixth day 
it was found tliat 14 had a posterior urethral involvement 
on admission and 6 were noncooperative, leaving SO who could 
be considered as good experimental animals. Of these 68 
(85 per cent) failed to develop a posterior involvement while 
12 (15 per cent) did. 

Of the 183 patients presenting themselves on the si.xth day 
or after, all but 12 had a posterior involvement when first 
seen and only 2 eventually escaped such disease extension. 

In these latter figures it is outstanding that the percentage 
of posterior urethral infections witli their concomitant pros- 
tatic involvement depends upon patient conduct and hygiene 
and the institution of gentle, careful local treatment prior to 
the sixth day of the disease. 

Reverting to the prevention of the other complications, a 
study of the things done by patients and doctors immediately 
prior to their onset, gives us a large assortment of things that 
should not be done. The doctor faults center largely around 
the questions of lack of patient instruction, too early massage 
of the prostate gland, too forcible irrigations and the use of 
catheters, dilators and sounds. Patient faults are largely 
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matters of sexual excitement, alcoholic drinks, neglect and the 
trauma of self-treatment. 

It is far from generally sensed that early, gentle treatment 
and increasing efforts to obtain and hold patient cooperation 
pay such enormous health dividends. Not only do they make 
the disease a milder and shorter one, but they take from the 
clinical picture at least 90 per cent of the unfortunate compli- 
cations that do so much to make it a formidable health 
menace. 

Today most phj^icians would express a belief that cure is 
dependent upon the patient’s ability to engender the proper 
immunity responses. Despite this widespread belief there 
commonly are used many forms of treatment that one’s wildest 
flights of imagination could not \ision as immunity stimulants. 
And it is these forms of treatment that so commonly precipi- 
tate needless complications. Almost ceaseless^ we dream of 
simpler forms of treatment, a state of mind that makes us 
avidly grasp at an}'^ new substance for which its originators 
claim simplicity and efficiency. We do not scrutinize the 
foundation upon which these claims rest, as we would in the 
treatment of almost anj^ other disease, with the exception of 
the common cold, for which almost ever>mne wfll take almost 
anything. We largely have paid so little attention to what our 
efficient plans of treatment can do that one can bolster a 
report of value of his plan of treatment by the citation of 
some case histories that teU nothing and make it a story that 
carries comdction to the uncritical. 

This, however, is not a discussion upon the treatment of 
gonorrhea but its complications, so let us take them up in the 
order of their frequency in the above mentioned series and 
briefly state more specifically how they can be prevented and 
how present thought says they should be treated if the}'- do 
occur. There is no need that we talk more of posterior 
urethral infection, nor of its concomitant prostatic involve- 
ment unless the prostate is the seat of an acute swelling or a 
definite abscess formation. Otherwise both conditions are 
covered in any discussion on the treatment of gonorrhea itself. 
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EPIDIDYMITIS 

Etiology. — The view tliat llie gonococcus usually reaches 
the epidicljTiiis bj’’ means of infected urine forced do^v■n the 
vas deferens is the safest from the standpoint of prevention. 
(The mechanism and reasons for thinking so are discussed 
fully in the writer’s book on Gonorrhea in the Male and 
Female, W. B. Saunders Co.) 

Prevention. — The avoidance of high pressure irrigations 
or injections and digital manipulation of the subvesical struc- 
tures until late in the infection is of the utmost importance. 
It should be insisted that the patient with infected bladder 
urine carry out no heavy physical exertions unless the bladder 
is practically empty, that he make no effort to hold urine for 
long periods of time and that, if he is going to be foolish 
enough to indulge in the sex excitations of petting, he at least 
should avoid vesical distention while the session lasts. 

Treatment. — The most effective methods for the treatment 
of epididymitis are a dressing that gives both support and pres- 
sure to the inflamed structures (a tight jock strap or bandage), 
rest in bed if the temperature is above 101° F., and the in- 
travenous injection of 10 cc. of a 10 per cent solution of cal- 
cium gluconate daily for four or five days. Patients Mth 
lower temperatures safely may be kept ambulant. 

Either local heat or cold may be used and if definite ab- 
scess formation can be made out an epididymotom}^ should be 
resorted to. Such abscesses are extremely rare. Epididym- 
otomy also should be considered in patients exhibiting prO" 
longed high temperatures. This procedure usually gives quick 
relief from pain, but as prolonged high temperature cases and 
abscess formation are the rarity, it seldom will have to be 
resorted to. The local application of ointments to tlie scrotum 
seems to serve no good purpose. 

ACUTELY SWOLLEN PROSTATE GLAND 

Etiology. — The condition is usually the result of too early 
manipulations of the prostate gland. It sometimes occurs 
under the best of circumstances of conduct and treatment. 
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Prevention. — ^Let the prostate gland alone until the ureth- 
ral infection has become decidedly inactive and then approach 
prostatic manipulations intent upon the utmost gentleness of 
procedure. 

Treatment. — The best treatment for this condition is the 
application of heat to the gland in such a way that no trauma 
can result, otherwise epididjonitis rather commonly is precipi- 
. tated. Perhaps the safest way to apply this heat is by tying 
two catheters back to back so that one may serve as an in- 
flow tube and the other as an outflow. Whatever type of 
apparatus is used should not be so constructed that it must 
be passed more than 1 inch beyond the anorectal junction. 
Unfortxmately most of the rectal psychrophores must be passed 
much further into the rectum than this and are dangerous 
instruments to use vmder such circumstances. Water at 110° 
to 115° F. should be allowed to flow in and out for at least 
fifteen minutes twice in the twenty-four hours at first and then 
once until the swelling has subsided. Massage of such a gland 
should be withheld for three to four weeks or longer after it has 
become normal in size. 

A rather common error is to be stampeded into the belief 
of definite abscess formation and advise operation at which 
only a quantity of dark blood is obtained. Even in the ab- 
sence of abscess these cases often have a high temperature 
(103° to 106° F.) for several days and a high leukocyte count 
(15,000 to 20,000) which often persists for a week or two 
after the swelling entirely has subsided. The temperature, 
however, rarely stays high more than five days unless there is 
an abscess formation. At times it subsides and then recurs. 
Under these latter circumstances there usually need be no 
doubt about abscess formation when the gland is palpated 
per rectum. If abscess formation does occur it is a far better 
surgical procedure to evacuate it through the perineum than 
to incise through the rectum or break it into the urethra. 

The general treatment is that of an 3 '^ other febrile state and 
one does well to avoid efforts toward intravesical medication 
until the gland has become normal in size. 



GONORRHEAL ARTHRITIS 

Etiology. — As by far the lar^'c majority of our cases of 
gonorrheal arthritis occur among llic jioorly behaved, trau- 
matically treated cases, it is safe to assume that the most 
potent precipitating factor is direct trauma to the infected 
structures. One sliould not assume, liowevcr, that just because 
a patient with gonorrhea has an arthritis that it is a gonorrheal 
arthritis, for it is not uncommon for patients udtli a previous 
history of focal infective arthritis to develop another attack 
at the onset of prostatic involvement by the gonococcus. In 
the absence of such a previous history the assumption of gonor- 
rheal origin generally is warranted. To label arthritis gonor- 
rheal simply because the patient once had gonorrhea is to lose 
sight of the fact that gonorrhea hardly ever lingers in the 
male more than a year or so, as well as the other far more 
common causes of arthritis. 

Prevention. — The avoidance of direct trauma to the in- 
fected structures, of any surgical procedure however slight to 
these structures, insistence upon good patient conduct and 
resort only to the gentlest of treatment procedures, usually 
will practically obliterate gonococcal arthritis from the clinical 
picture. 

Treatment. — If we may believe reports, and most of them 
seem trustworthy, it is in this complication that prolonged 
general hyperthermia registers its most striking success in the 
treatment of any phase of the disease. It is claimed that cure 
usually follows one treatment. The method, however, is not 
always easily available and many cases wll have to forego its 
benefits. 

WTen we turn to the question of other treatment we meet 
with a vast assortment of methods usually attended with the 
disappointments so common to such multiplicity. The most 
commonly used of these is rest in bed with restraint of the in- 
flamed joint, usually by the use of a plaster cast. Some favor 
the intramuscular injections of foreign proteins. Some claim 
good results from small doses of gonococcal vaccines but the 
possibility of overwhelming the curative responses by vaccines 
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s a vety real one. In the wnriter’s opinion there is virtue at 
jmes in verj^ small doses at the ver^^ beginning of an attack. 
Large doses used at anj^ time probably account for some of 
the seyere long-continued cases. The same applies with equal 
force to the Corbus-Ferrj^ gonococcus filtrate. 

It should be borne in mind that recover^’- from gonorrheal 
arthritis is just as much a matter of the building up of curative 
responses as is recover}' from urethral gonorrhea. We have no 
quick, sure way to accomplish artificial!}' what is really the 
patient’s job. To overwhelm such a patient by the injection 
of gonococcal toxins or to roughly treat the lesions of the 
urethra and its adnexa during an attack of arthritis is to favor 
chronicit}' on the one hand and to favor both chronicity and 
extension to unaffected joints on the other. Seldom does one 
find in the entire clinical sphere of this disease a greater call 
for good judgment and gentleness of procedure. 

FOLLICULITIS 

Etiology, — ^Acute swelling of the urethral follicles is ex- 
tremely rare in patients not subjected to traumatic treatment 
methods. Usually they follow the use of sounds, catheter 
irrigations or the instillating s}'ringe during the course of 
gonorrhea. 

Prevention. — The etiological factors readily show how the 
condition largely may be prevented. 

Treatment. — It is far better to let nature deal with most 
cases of folliculitis rather than resort to efforts at intra-urethral 
surgical drainage. Almost invariably she does a better job, 
for resolution usually takes place. Local treatments to the 
urethra should be discontinued and heat applied two or more 
times a day, either by immersion of the penis in as hot water 
as can be borne for fifteen minutes, or a hot hip bath. 

\Mrere abscess formation really occurs and points toward 
the skin surface, incision should be made as soon as there is 
good reason to believe there is a true accumulation of pus. 
Such relief should not be withheld until the abscess has at- 
tached itself to the skin surface, for it usually spreads widely 
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before this takes place. In incising a follicular abscess care 
should be taken to make the skin opening far longer than is 
tliat into the abscess cavity and to pack the opening lightly 
with a gauze wick for a day or two. Otherwise the skin 
retracts and draws tlie external opening out of line with the 
internal causing subsequent drainage tlirough a rather tortuous 
canal and greatly delaying recovery\ To avoid Uie possibility 
of sinus formation all urethral treatment .should be withheld 
at this time. 


SEMINAL VESICULITIS 

Etiology. — This is probably^ much the same as is the case 
with epididymitis. There is little clinical evidence of real 
value to suggest tliat gonorrhea affects the seminal vesicles 
in more tlian 2 per cent of tlie cases. This also has been fully 
discussed in the author’s book on gonorrhea and cannot be 
elaborated upon here. 

Prevention. — This is tlie same as holds for the preven- 
tion of epididymitis. 

Treatment. — Where true gonorrheal seminal vesiculitis is 
shovra to exist, by virtue of the fact that the patient experi- 
ences a real increase of urethral discharge containing gono- 
cocci after each involuntary seminal emission, the treatment 
consists in vesicular strippings per rectum. These never 
should be done until the local condition has subsided to a 
point where such manipulations become reasonably safe. Such 
drainage of the vesicle should be carried out three times a 
week instead of the twice a week advised for prostatic treat- 
ments. During the acute stages, however, heat is most bene- 
ficial and it should be carried out in the same way as has 
been advised for acute prostatitis. Diathermy has no advan- 
tages over heat thus applied and is not ivithout danger because 
of the larger instrument that must be passed into the rectum. 

Surgical intervention, such as seminal vesiculotomy 
vesiculectomy is needed upon only the rarest of occasions. 
The writer has never had to advise it for a case he has seen m 
either private or dispensary practice. 
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COWPERITIS 

Etiology. — ^This complication rarely occurs in the absence 
)f urethral stricture, or high pressure irrigations or injections. 

Prevention. — ^l^Tien resulting from the back pressure oc- 
:asioned by urethral stricture it is usually in the type patient 
vho has wilfully neglected the dilatations that have been 
id\nsed, a thing not to be laid against the medical profession. 
On the other hand, the profession must share some of the 
blame for those few cases resulting from the forcible intro- 
duction of fluids into the urethra. That part of the picture 
we can obliterate by gentler methods of treatment. 

Treatment. — The treatment almost always is surgical, for 
it is rare for a compound racemose of this type to fail to 
undergo abscess formation when infected by the gonococcus. 
Pointing, as a rule, toward the perineal skin surface on its 
own side of the bulbar urethra the condition usually is easy 
of diagnosis. Particularly is this so if grasped between the 
index finger in the rectum and the thumb on the external 
perineal surface. 

Incision should be free and a small wick should be placed 
for drainage to prevent premature closure of the incision as 
the swelling subsides. In fact, is is well to keep up drainage 
for considerable time to avoid chronic infection of the gland. 
Chronic cowperitis sometimes follows infection without ab- 
scess formation. Such patients usually have a slight gono- 
coccus-laden discharge for a long period of time. Normally 
Cowper’s glands cannot be felt, so that anj'^ palpable swelling 
at the usual site of the gland should be considered pathological 
and treated. Frequently digital kneading of the palpable 
gland at the same time that the prostate is massaged is fol- 
lowed by cure. At times failure attends and it is then justi- 
fiable to remove the glands siu-gicalty, a procedure that pre- 
sents little difficulty to either the surgeon or the patient. 

MARKED INDURATION OF THE CORPUS SPONGIOSUM 

Etiology. — This rather common forerunner of stricture 
formation almost invariably is due to urethral trauma either 


I*, s. i>Ki,or/,i; 


by inslruiiiPiiLs, strong clicmicnls, masturbation or sexual inter- 
course during the acute stage of the disease. 

Prevention. — This is obvious. 

Treatment. — The local application of heat as heretofore 
advised is our best mode of treatment. Otherwise no local 
measures should be resorted to until the swelling has softened. 
Sedatives and the usual measures for the prevention of erec- 
tion with its attendant chordee also are indicated. 

LYMPHANGITIS AND DORSAL PHLEBITIS 

Etiology. — These are almost always due to local trauma 
and are easily prevented by its avoidance. They are extremely 
rare in the usual run of office patients and far more common 
among the more poorly behaved group that attend dispen- 
saries. 

Treatment. — Practically always they clear up promptly on 
the use of heat and protection from further injury to the organ. 

INGUINAL LYMPHADENITIS 
(Gonorrheal Bubo) 

Etiology. — The milder grades occur in almost every case 
of acute gonorrhea. The more pronounced grades usually are 
found in the patients with lymphangitis, phlebitis, phimosis 
and paraphimosis. 

Prevention. — This rests in the avoidance of external 
trauma to the penis and proper cleansing of the preputial sac. 

Treatment. — As the condition hardly ever eventuates in 
abscess formation but usually subsides within a few days no 
treatment is needed. 

INFLAMMATORY PHIMOSIS 

Etiology. — This is caused by the same things that deter- 
mine the advent of phlebitis and lymphangitis and most com- 
monly results from tliem. At times it is due to lack of cleans- 
ing of the preputial sac in the presence of urethral discharge 
and is associated with a balanoposthitis. 
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Prevention. — ^This is ob\Tous. 

Treatment. — The condition usually subsides rather quickl}' 
under the application of heat bj'^ penile immersion or the hot 
sitz bath and irrigation of tlie preputial sac vdth 1:5000 solu- 
tion of potassium permanganate solution. Where the prepuce 
can be retracted the use of a mild antiseptic dusting powder 
is of great benefit. 

If concealed ulceration is suspected a few days of heat and 
preputial irrigation frequently will restore conditions suffi- 
ciently for the retraction of the foreskin to make dark-field 
study, which is imperative for every penile sore, easily possible 
within three or four days. One should not hesitate to do a 
dorsal slit, or, perhaps, a cautery circumcision as few things 
are more important than the discovery of sjq)hilis in its dark- 
field positive seronegative stage. 

GONORRHEAL PARAPHIMOSIS 

Etiology. — Almost invariably this is due to direct trauma 
to the penis in the presence of rather a small preputial meatus 
and its prevention is obvious. 

Treatment. — The foreskin should be replaced as early as 
possible to prevent induration and ulceration at the point of 
greatest constriction. In order to do this the glans penis 
should be grasped by the gloved fingers of one hand, while the 
other hand is used to encircle the swollen, misplaced prepuce. 
Gentle, continuous pressure should be made upon both struc- 
tures until about all of the swelling is gone. The parts then 
usually are easy to place in their normal positions. To pre- 
vent subsequent retraction it is well to pass a strip of adhesive 
plaster along one side of the penis, over part of the preputial 
opening in such a way as to make it smaller, but not occlude 
it, and then down along the other side of the penile shaft. This 
should be left on for several daj^. In the presence of neglected 
paraphimosis with much induration it occasionally is neces- 
sarj" to incise the constricting band on the dorsum of the penis. 
If ulceration has taken place it is wise to attempt to sterilize 
the surface by the application of tincture of iodine before in- 
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cision of (.he conslriclion. Ulcerations of the glans penis 
from prolonged penile constriction usually heal promptly upon 
the use of an antiseptic dusting powder. Before this is used, 
however, a dark-field study of the ulcer fluid should be car- 
ried out. 

PARAFRENAL SINUSITIS 

Etiology. — These glandular structures get their infection 
from the preputial sac and not the urethra. The condition is 
most common in individuals with profuse urethral discharge 
and a redundant prepuce. It probably is not preventable. Ab- 
scess formation almost invariably takes place causing a swelling 
just to one or both sides of the preputial frenum. 

Treatment. — About the best way to handle Uiis condition 
is to grasp the top of the swelling with a small mouse-tooth 
forceps and snip off most of the covering area with scissors. 
This leaves an opening through which it is easier to carrj' 
out local treatments, whereas a small incision soon shrinks so 
that the opening cannot be found. Starting the second day 
after opening, 5 per cent silver nucleinate or some similar solu- 
tion should be injected into the gland channel daily if chronic 
gonococcal infection is to be prevented. For these structures, 
like the para-urethral sinuses, commonly harbor the gonococcus 
for months or years unless the}’’ are thus treated. 

COMMENT 

In the above citations of treatments one is likely to miss a 
number of things that have been rather widely vaunted for 
the various complications of this disease. Vaccines and the 
Corbus-Ferry gonococcus filtrate have been slighted inten- 
tionally as things more likely to produce complications than to 
promote their cure when once established. Diathermy, even 
in epididymitis, has lost most of its friends. General, pro- 
longed hyperthermias in complications other than arthritis 
is hardly warranted. I have a report of fulminating suppura- 
tions in the only 2 cases of epididymitis one worker placed in 
his heat cabinet, and the other complications hardly merit such 
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treatment, if, indeed, it would benefit them. Just what such 
treatments would do for that fortunately rare gonorrheal 
comphcation, gonococcemia, remains to be answered. 

The injection of foreign proteins in all stages of gonorrhea 
in the male and its complications, with the possible exception 
of arthritis, has lived its little hour and gone where most good 
Arabs go. The same can be said of a host of other things and 
largely we have returned to those things that gave even our 
forefathers good results. This is not without its rewards, not 
the least of which is an attractive simphcity of procedure in 
the place of uncertainty and confusion. Also, it is not neces- 
sarj’^ that one should impoverish himself by the purchase of 
paraphernalia that, though dramatic, largely are not needed 
for the treatment of either this disease or its comphcations. 
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THE MANAGEMENT OF CHRONIC PROSTATITIS 

The management of chronic prostatitis is quite often a 
problem that puzzles the urologist as well as the general prac- 
titioner. 

The prostate gland is so situated anatomically that its 
normal drainage is mostly “uphill,” contrary to the cardinal 
principle of “downhill” drainage for combating infection. The 
prostatic ducts and alveoli are lined with a single layer of 
columnar epithelium which is especially susceptible to infec- 
tion and the external secretion, rich in lecithin, an excellent 
medium for almost any bacterial growth. Thus it will be seen 
that in prostatitis we are faced with the problem of treating 
not only an infection, but one that has been implanted in a 
most favorable soil. It may seem a trite statement to say that 
the treatment of chronic prostatitis depends upon the etiology 
of this infection but unless the many varied causative factors 
of prostatitis are evaluated and reviewed any haphazard treat- 
ment must be doomed to failure. 

By far and large the greatest number of prostatic infections 
are postgonorrheal in origin. This ever prevalent disease 
affects from 75 to 85 per cent of the male adult population 
of the United States and is our third most prevalent infection, 
being exceeded only by the common corj’^za and measles. 
Gonorrheal prostatitis is always a complication of specific pos- 
terior urethritis. In gonorrhea the incidence of posterior 
involvement varies greatly with different clinicians. The 
limitation of gonorrheal urethritis to the anterior urethra 
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varies greatly accnrrling lo rliffcrent observers and to the type 
of cases treated. Dispensary patients usually have a tremen- 
dously high incidence of posterior urethritis due to lack of 
patient cooperation and also to the fact that daily treatment 
is not possible. In private practice the limitation of gonorrheal 
urethritis to the anterior urethra should show much more 
favorable results. Nevertheless there will always be an irre- 
ducible number of eases in whom a posterior involvement is 
inevitable. 

The diagnosis of the early gonorrheal prostatitis should 
not be difficult. There is always an antecedent attack of 
specific urethritis accompanied by symptoms of dysuria, fre- 
quency, urgency or nocturia, all cardinal sjmiptoms of poste- 
rior uretliritis. Prostatic infection follows in every case of 
posterior urethritis. The gonococcus may be demonstrated in 
smears of the prostatic secretion of early prostatitis. 

Here an important warning must be given as to when it is 
safe to massage or express secretion from a gonorrheal pros- 
tate. No digital manipulation should be attempted until the 
acute infection is entirely subsided and the voided urine is 
clear except for the presence of pus shreds. A safe method 
of avoiding complications is to wiUihold massage until the 
urine has been clear from ten to fourteen days and there is no 
reaction to posterior irrigation. Then the first attack on the 
prostate gland should be made with extreme gentleness, making 
no special attempt to obtain the secretion until it is seen that 
massage does not cause an acute exacerbation. 

In “old” cases of gonorrheal prostatitis the discovery of 
the gonococcus is extremely difficult and tliere is always the 
probability that the specific organism has been overcome by 
an acquired immunity and that the infection is prolonged by 
a secondary bacterial invasion. Gonococcus carriers are rare 
in the male and persistent positive bacterial smears are usu- 
ally the result of obvious clinical lesions. 

The history varies greatly in prostatitis that is diagnosed 
from three or more years after an acute specific urethritis. 
There may be a period during which the patient indulged 
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liberally in alcohol and intercourse, having been pronounced 
cured of an original infection, then for no definite reason has a 
recurrence of prostatitis manifested by a urethritis or prostatic 
smear containing an excess of leukocytes. It is practically im- 
possible for a host to tlie gonococcus to indulge in alcohol or 
intercourse without exacerbation of infection and any bizarre 
history indicates a lighting up of a chronic nonspecific infec- 
tion or an untruth on the part of the patient, usually a married 
man. 

It is difficult to demonstrate the gonococcus in prostatitis 
coming to treatment at a late period following the primary 
attack. Smears ma}'- be negative and cultures of prostatic 
secretion are unsatisfactory because other bacteria will out- 
grow and mask the gonococcus even if it is present. The 
complement fixation 'test may be of value but it is difficult to 
procure a satisfactory antigen and there is doubt concerning 
the period that this test is positive following the subsidence 
of specific infection. 

Treatment of specific prostatitis should be begim with ex- 
treme caution and it is a safe rule that if doubt exists, then 
prostatic massage should be deferred. Prostatic massage ac- 
complishes several things, including digital expression of secre- 
tion and pus, establishment of increased drainage and im- 
provement in local circulation by relieving congestion. 

The application of a mild antiseptic solution to the urethra 
is desirable in cases of recent infection. This may prevent a 
recurrence of urethritis from a new implantation of organ- 
isms expressed from the prostate gland. Potassium perman- 
ganate solution in strength varying from 1:8000 to 1:16,000 
( 1 to 2 grains in a quart of water) is quite satisfactory. 

After voiding, the urethra and bladder should be irrigated 
with warm potassium permanganate solution two or three times 
and some of the drug be retained in the bladder by the patient. 
INIassage should follow immediately and then the bladder 
emptied by voluntarj^ urination to wash away the expressed 
pus and bacteria. ^Material for bacteriologic and microscopic 
examination may be obtained after massage. 
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Allhoiigli llic Icchiiic of prnstatic ninp?aqo is simple it might 
be well to remember that roughness will result in complica- 
tions. Prostatic stroking should be done in the vertical plane 
and the midlinc touched only at the termination of a treatment 
and then but lightly to obtain a specimen. i^Iassage using a 
horizontal stroke may force infectious material into the ejacu- 
latory ducts. This often results in an acute seminal vesicu- 
litis and epididymitis for which the physician alone is to blame. 



Fig. 2. — Direction of the stroking of the prostate gland. By Icawng the 
midline strokes until last the discomfort is reduced to a minimum and is 
the end of the treatment. (Pclouze, “Gonorrhea in the Male and Female. ) 

The extent of each treatment of course varies. Patient toler- 
ance should be considered but in most cases no subjective dis- 
comfort is experienced after the first few massages. Each 
lateral lobe of the gland should be massaged until a definite 
emptying is felt which usually requires about ten strokes on 
either side. 

Such treatment should be carried out twice a week. The 
importance of regularity should be impressed definitely upon 
the patient. Massage at weekly or longer intervals will never 
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cure prostatitis and more frequent treatment than at three- or 
four-day inteiA'als may prolong the infection by the inflicted 
trauma. Fortunately gonorrheal prostatitis, under proper pa- 
tient control and proper therapy, will readily respond and a 
cure should be effected in from three to four months. 

The diagnosis of cure in these cases may be made by 
microscopic examination of the prostatic secretion. Specimens 



Fig. 3. — The microscopic appearance of normal prostatic secretion. The 
laminated bodies are corpora amylacea. The other large cells are prostatic 
granule cells. The nest smaller are poljTnorphonudear leukocytes in normal 
numbers. The remainder of the field is studded with lecithin bodies which are 
characteristic of this secretion. (Pelouze, “Gonorrhea in the Male and Fe- 
male.”) 


should be examined under the high drj' power of the micro- 
scope. Clumped leukoc>les or an average of more than 8 to 
10 per high dr\'-power field is an indication for further treat- 
ment. It is difficult to find the gonococcus in smears in the 
later stages of this infection but these organisms will not re- 
main in the prostate gland without producing a leukocytic 
response. Therefore if no pus is found in the prostatic secre- 
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lion for three consecutive smears a diagnosis of cure may be 
made provided tliat other foci of infection are eliminated. 

Vaccines are of no value in tlie treatment of gonorrheal 
prostatitis. 

Short-wave diathermy has not had sufficient clinical trial 
for its proper evaluation. If heat that is controlled properly 
and not destructive can be limited to an infected gland some 
beneficial results might be secured. However, it must be re- 



Fig. 4. — Prostatic secretion composed almost entirely of granular d6bns. 
A restudy within a few days generally reveals a large amount of pus. (Pelou^^> 
“Gonorrhea in the Male and Female.”) 

niembered that columnar epithelium such as found in the 
prostate gland has a lower thermal death point than that of 
the usual invading bacteria. 

The nonspecific or nongonorrheal prostatic infections m- 
elude a large group of mixed and often obscure etiology. Care- 
ful studies must be made and the treatment here often calls 
for long and varied therapy. 

Commonest of all nonspecific infections are those in which 
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the prostate becomes secondarili' involved and remains so 
until the original focus is eradicated. The sjTnptoms may be 
those of focal infection such as general arthritis, spondylitis, 
iritis or iridocyclitis and almost anj'^ diseased condition from 
“spring fever” to brain tumor. In other instances sjmiptoihs 
point directly to the prostate as e\ndenced by chronic urethri- 
tis, pus shreds in the urine, or perineal and low lumbar pain. 



Fig. S. — Prostatic secretion of a poorly draining infected gland. The 
scardt>’ of ledtMn bodies in such secretions is very striking. As the leukocytes 
decrease in number these increase. (Pelouze, “Gonorrhea in the Male and 
Female.”) 


These statements should not indicate that prostatitis is the 
source of all disease, but that the study of an}’- case in which 
focal infection might be suspected should include a thorough 
investigation of the prostate and its secretion. A study of 
cases in consultation practice will reveal that numerous pa- 
tients have had exhaustive studies and prolonged treatment 
without benefit imtil chronic prostatitis has been diagnosed and 
cleared up. 
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A constant and usual finding in secondary prostatitis is 
that the gland will iin|-)rove and that piis will diminish under 
treatment. However, a vacation from massage or a flare up of 
original focus results in reinfection. The very recurrence of 
a chronic prostatitis is evidence enough that it is a secondary 
infection. 

Dental apical infection or the jirescnce of nonvital teeth 
are often a primary focus of secondary prostatitis. The dental 



Fig. 6. — A prostatic secretion showing a slight tendency toward clumpmS 
of the leukocytes. Such a secretion is commonly seen and bespeaks poor pros- 
tatic drainage. It likewise is an intermediate picture evidencing improvea 
drainage where previously there have been large clumps. (Pelouzc, “Gonor- 
rhea in the Male and Female.”) 

profession seem to be on the conservative swing of the pendu- 
lum. The radical tendency toward extraction of a few years 
ago seems to be now replaced largely by an attempt to treat 
abscessed teeth, rather than extract them. This may be suc- 
cessful in a few instances, but better and quicker results will be 
obtained in the presence of a prostatitis if all suspicious teeth 
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arc extracted. jModern dental prosthesis is of such perfection 
that partial or complete dentures may be used and worn with 
comfort, thus overcoming any esthetic objections on the part 
of the patient. 

If oral infection is allowed to remain, even under treat- 
ment, there is the possibility that it together wdth the secon- 
dar}’’ prostatitis may cause serious disease. Arthritis, iritis or 
any systemic complication may arise if any degree of infection 
persists. 



Fig. 7. — Prostatic secretion from a badly infected nondraining gland. The 
Icukocj tcs are closely packed, old, and on the verge of disintegration. Lecithin 
bodies are almost absent. (Pelouze, “Gonorrhea in the Male and Female.”) 

Xe.xt in frequency as a cause of prostatitis is chronic sinus 
disease and chronic tonsillar infection. Not every one suffer- 
ing from either or both of these diseased conditions has a 
prostatitis, but if this latter infection is present then the 
former should be \-iewed with suspicion. Tonsillectomy is an 
operation performed by many physicians and not always with 
the proper skill. Small tonsillar tabs are enough to harbor 
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infection and a coniplcle examination is necessary even with 
the history of a |irevious tonsillectomy. Tonsillectomy, of 
course, is indicated even if the amount of tissue to be removed 
is small. 

The problem of sinusitis is not so clearly definable, espe- 
ciall}^ in a region such as this whert; a high majority of indi- 
viduals, more marked in hea\y smokers, suffer a varjdng grade 
of “Philadelphia nose and throat.” Sinusitis of definite and 
recurrent type should be treated cither by conservative or 
radical means. The opinion of the otolaryngologist should be 
freely asked and his advice followed. It is difficult for a 
general practitioner or a specialist in another field to gauge 
the extent and effects of sinus disease. If chronic prostatitis 
exists the sinusitis should be considered a primary’ factor and 
treated until its effect upon the prostate can be ascertained. 
There is no question that there arc some instances of sinus or 
other infection that have no bearing, other than coincidental, 
upon the course of prostatitis. However, a therapeutic trial 
should be given especially if no other primary focus is present. 

Less common primary foci for prostatitis include the 
gastro-intestinal tract, the gallbladder and the skin. These are 
unusual but should be considered if more obvious etiologic 
factors are not evident. Chronic constipation may be a factor 
owing to faulty elimination. Cholecystitis maj^ be overlooked 
in prostatitis but should be eliminated as a causative factor. 
Dermatitis of the pyodermic type always should be investi- 
gated if associated with a persistent prostatitis. 

The scope of this paper does not include a detailed study 
of the conditions enumerated in the preceding paragraph. 
The diagnostic measures needed to implicate any one of them 
are involved but attention is called to these condition in any 
resistant case of prostatitis. 

Local conditions in the urethra may cause a persistence of 
chronic prostatitis, either by interfering with urethral drain- 
age or by a continued irritation. Strictures, either congenital 
or acquired, may be causative factors. Strictures of the ante- 
rior urethra and as far posterior as the bulbomembranous 
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junction are practically all inflammatory'' in origin arising as 
the result of gonorrhea or from the injudicious use of too 
strong antiseptics 'U'hich destroy' urethral mucosa. This is 
always followed by its replacement with scar tissue which 
ultimately contracts to form a stricture. Strictures in the 
posterior urethra are congenital valves usually arising from 
the cristae galliae and may' cause varying amounts of prostatic 
and urinary' obstruction. 

Anterior strictures may be diagnosed by a bulbous bougie 
or sound while posterior strictures are found by visualization 
through a urethroscope or cystoscope. Dilatation should re- 
Ueve anterior strictures while fulguration is necessary to cut 
away' the congenital valves. 

Urethral irritative factors include the lymphoid bodies of 
Pelouze, polyps and papillomata. Repeated local treatment 
may be required to remove these conditions. Endoscopic ap- 
plications of 25 to 50 per cent silver nitrate will destroy 
ly'mphoid bodies and polyps. Papillomata may be removed 
more satisfactorily by fulguration. 

There are certain sexual aberrations that result in a pros- 
tatitis due to the result of prolonged passive congestion. Adult 
masturbators usually have a chronic prostatitis in proportion 
to their efforts in their favorite pursuit. Coitus interruptus, 
or withdra-wal before orgasm, is a popular method of birth con- 
trol. This procedure results in prostatitis following the pas- 
sive congestion of incomplete orgasm. Too frequent inter- 
course and coitus prolongatus are conducive to prostatitis 
because of prolonged congestive trauma to the prostate gland. 
The remedy in all of these instances is obvious. 

Many young men present themselves with a nonspecific 
urethritis that is caused by a low-grade prostatitis. Here 
there is often a history' of excessive indulgence in alcohol and 
sexual excitement with or without intercourse. If no primary 
focus can be found these cases clear up upon prostatic treat- 
ment and correction of their social habits. The treatment of 
chronic nonspecific prostatitis should be directed along various 
lines. Original foci of infection should be searched for care- 
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fully, and eliminated by the proper therapeutic procedures. 
The confidence of the patient should be gained in order to 
ascertain whether or not he is indulging in any practices which 
might retard his progress. Cystoscopy or endoscopy is indi- 
cated in all instances in which treatment response is tardy. 

Prostatic massage, as outlined previously, should be car- 
ried out regularlj' twice weekly. Intravesical irrigation is 
necessary only in those cases in which a urethritis is present. 
The time element varies greatly. It is usual for a nonspecific 
prostatitis to be more resistant to treatment than a post- 
gonorrheal infection and no patient should be given a glowing 
promise of prompt cure. In spite of ideal treatment and the 
location and elimination of a definite causative factor, the 
persistence of prostatitis may exceed the anticipation of both 
patient and physician. 

Vaccines, either autogenous or stock, produce varjdng 
results, exactly as in any other infection. Autogenous vaccines 
are to be preferred and should be used only in small doses to 
avoid the establishment of a prolonged negative phase. Vac- 
cines prepared from cultures of staphylococci seem to produce 
the least favorable results. Those made from streptococci, 
colon and diphtheroid organisms seem to produce beneficial 
results in certain cases. 

Nonspecific protein therapy has not proved of value in the 
treatment of chronic prostatitis. 

Reports vary upon the efficacy of direct injections of bac- 
teriocidal substances into the prostate gland by both the trans- 
urethral and perineal routes. The author has had no success 
with injections through the McCarthy pan-endoscope and 
Dr. Sterling W. Moorhead (personal communication) states 
that injections via the perineum have not resulted favorably- 
Other operators have been more impressed by these methods 
and have reported large series of cases treated by a direct 
method. Here the end-results have been satisfactory but the 
methods used have required hospitalization of the patients. 

Summary. — Gonorrheal prostatitis responds well to proper 
treatment if the patient is cooperative. 
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jMany cases of prostatitis are due to secondary' infection 
and will not respond unless the primarj'^ focus is eliminated. 

Local patholog}^ in the urethra may prolong a prostatic in- 
fection and should be searched for in recalcitrant cases. 

The social and sexual habits of patients may produce or 
aggravate a prostatitis. 

Chronic prostatitis requires a long course of treatment 
sometimes extending over a period of many months. 

Some of the “newer methods” of treatment are not practical 
for general application. 
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THE DIAGNOSIS AND TREATMENT OF THE MORE 
COMMON CARDIAC ARRHYTHMIAS 

The common disorders of the cardiac mechanism, although 
but symptoms, have come to be considered as much in detail 
as are clinical entities. That they are but S3Tnptoms must 
not be lost sight of in any discussion of the subject. 

The normal rhythm of the heart originates in the sino- 
auricular node, which lies at the junction of the superior vena 
cava and the right auricle. 

The node receives branches from the vagus and also from 
the s 3 Tnpathetic ner\'e fibers, the former the inhibitory influ- 
ence and the latter the accelerating force. A normal balance 
between these two neirmus influences results in a regular heart 
rate of 65 to 80 per minute in the adult. 

The cardiac irregularities are the result of either abnormal 
impulse production or conduction. The more common irregu- 
larities encountered are: 

First. — Sinus arrhjdhmia. 

Second. — Premature contractions, also referred to as ex- 
Irasj’stoles. 

Third. — Simple parox^^smal tachycardia. 

Fourth. — ^Auricular fibrillation. 

Fifth. — ^Auricular flutter. 

Sixth. — ^Heart block. 

Seventh. — Pulsus alternans, also referred to as alternation 
of the heart. 
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Proper melhods of treatment, of the arrhythmias can only 
be instituted after the nature of tlie disturl)ance of the cardiac 
mechanism of the heart has been identified. In a clinical 
study of the arrhythmia, auscultation over the precordium 
yields more valuable information than palpation of the radial 
pulse. In the majority of the cases a clinical examination will 
lead to a correct diagnosis. 

An electrocardiographic study always will give accurate 
information as to the nature of the irregularity. 

The type of disturbance having been recognized it is of 
importance to determine whether it arises in the heart muscle 
or if it is due to extracardiac factors, of a nervous, chemical or 
physical nature. 

If the arrhytlimia has its origin outside of the heart muscle 
the underlying etiological factors are sought and if located are 
treated to eliminate the disturbance of rhythm. 

If there is a reduction in the capacity^ of the heart for ef- 
fort, the activity of the individual must be regulated, if pos- 
sible, so as to avoid bringing on the attacks. 

The use of stimulants, as coffee, tobacco, alcohol in a fa- 
tigued or diseased heart maj' cause an irregularity which can 
be avoided by discontinuing the use of the exciting substance. 

Sinus arrhythmia is a type of cardiac irregularity, common 
in childhood, in which the heart rate usually increases with 
inspiration and slows witli expiration. Less frequently it does 
not follow closely the respiratorj'^ phase. The impulses for 
contraction originate in the sino-auricular node but are not 
discharged regularly as is the case in the normal sinus rhythm- 

It is very common in childhood, usually disappearing as 
the individual enters adult age. Very occasionally the irregu- 
larity does not disappear with adult life but persists or recurs 
from time to time with an increased instability of the nervous 
system. 

In the past and at present, without tlie use of the electro- 
cardiogram tlie diagnosis is frequently incorrectly made. Be- 
fore the use of tlie electrocardiogram this arrhythmia, as all 
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other irregularities, usually was regarded as a manifestation 
of organic disease of the heart and treated as such. 

Speeding up the heart by exercise may cause the irregu- 
larity to disappear. Such a condition is usually functional in 
origin unless there is a history of disease previously having 
been present capable of permanently affecting the heart or 
because of the improper use of digitalis. In the presence of 
signs or symptoms of organic heart disease this disturbance 
may be present, but is functional in origin. The important 
factor to recognize is that no restriction or treatment should 
be instituted because of the presence of his irregularity alone. 

This arrhythmia is so marked occasionally and may not 
foUow the respiratory phase, that clinically it resembles either 
auricular fibrillation, heart block or premature contractions. 

Slowing of the rate can be brought to the point of pro- 
ducing weakness, syncope and dizziness, by the use of drugs 
such as digitalis and quinidine sulphate in full doses, hence 
their use is definitely contraindicated. The use of atropine 
sulphate Vo 4 grain (1 mg.) subcutaneously every three to six 
hours as needed, or ephedrine sulphate, % to % grain (20 to 
30 mg.), or 10 to 15 minims or 1:1000 solution of epinephrine 
hydrochloride subcutaneously wiU usually increase the rate 
and cause the disappearance of symptoms which occasionally 
are due to the slow heart rate of sinus arrhj’thmia. 

The very slow action of the heart in adults or children dur- 
ing disease or a surgical operation may be prevented by the 
hj^Dodermic injection of 0.25 to 1 cc. of an aqueous solution 
of 1:1000 epinephrine hydrochloride. It is very unwise to 
restrict the actixuty of children in whom this form of cardiac 
irregularity occurs so commonly. 

PREMATURE CONTRACTIONS (Extrasystoles) 

The most frequent tjqDe of cardiac irregularity in the am- 
bulaton,’^ adult occurs as premature contractions or, as they are 
also kno\\-n, extrasystoles. Scarcely any indi\udual fails to 
e.xperience this condition at some time during life, 
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though he is not conscious of its occurrence. The impulse for 
contraction in premature contractions arises outside of the 
normal center (the sino-auricular node). Organic disease of 
the heart often is not present. It must be c.xcluded by a thor- 
ough investigation before assigning the cause of premature con- 
tractions as being functional in origin, or to a diseased condi- 
tion arising outside of the heart or to toxic substances such as 
tobacco or coffee. 

An individual may or may not be aware of their presence. 
Individual susceptibility is an important factor. The condi- 
tions of tlie nervous system, such as an instability brought on 
by emotional disturbances, susceptibility to tea, coffee, alcohol, 
tobacco, to fatigue, hjqDertliyroidism and intestinal disturb- 
ances are responsible or associated conditions. Premature con- 
tractions are often present in hypertension. 

Premature contractions also have been termed, incorrectly, 
“dropped beats.” Every second, third, or fourth heart beat 
at varying intervals may occur prematurely followed by a 
compensatory pause. These contractions are more likely to 
occur when the heart is beating slowly, during rest, and they 
frequently disappear witli an increase in pulse rates such as 
produced by exercise. This observation usually will differen- 
tiate premature contractions from auricular fibrillation with a 
slow rate either at the bedside or in an ambulatory patient. 

The occurrence of premature contractions in organic heart 
disease often precedes the onset of chronic auricular fibrilla- 
tion. 

If the premature contractions occur so quickly after a 
normal contraction so tliat the heart chambers have not been 
filled, then the premature contraction will not raise the aortic- 
valve leaflets. Under such circumstances no pulse effect is 
noted although the premature sound can be heard at the apex. 
A very slight pulse deficit then occurs and may be confusing 
if one does not think of it as occasionally occurring with pre- 
mature contractions. 

V , 

The treatment of extrasystoles consists in the elimination 
of the underlying diseased conditions and the removal or treat- 
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ment of other causes. The entire elimination or the use of 
smaller amounts of tobacco, tea, coffee and alcohol often aborts 
or prevents the occurrence of tire irregularity. 

The improvement of the digestion by discontinuance of 
overeating, eliminating highly seasoned food, the proper masti- 
cation of the food, the treatment of constipation, and by the 
use of phj^ical exercises for those leading sedentarj^ lives. The 
treatment of foci of infection has been successful in eradicat- 
ing this disturbance. 

Finally the use of sedatives, such as bromide of potassium, 
10 grains (0.66 Gm.) three times daily, or the use of one of the 
barbituric acid compounds may produce magical effects. 

Nothing vdll take the place of a period of rest for one 
hour once or twice during the day. 

The use of digitalis is contraindicated unless congestive 
heart failure is present. Quinidine sulphate, 2 to 3 grains 
(0.13 to 0.2 Gm.) three times a day, has proved beneficial in 
eliminating premature contractions. They often disappear as 
quickly as they appeared, for no apparent reason. 

SIMPLE PAROXYSMAL TACHYCARDIA 

The etiological factors responsible for the attacks often go 
undiscovered and are those named in the discussion of prema- 
ture contractions. Organic heart disease is usually absent. 
The person affected with the disturbance experiences a par- 
oxj^sm of rapid heart action, beating regularly at a rate varying 
from 120 to 200 per minute. The attack starts abruptly and 
ends abruptly, and lasts from several minutes to several days. 
Occasional^ an attack ma}'^ continue from a week to six weeks. 
Frequently the longer attacks have been interrupted by a nor- 
mal mechanism for a brief time onl}'^ to have parox3>-sms recur 
again. 

The rate of the heart at the beginning of the attack once 
set, does not fluctuate and is not affected bir rest, exercise 
posture and fever, such as does occur in ordinary’- tachycardia. 

The rapid beating of the heart is usually readily observed 
over the precordium. The sensation of rapid cardiac pulsations 
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may be experienced, nol only over the precordium but in some 
instances, more or less over the entire body. 

The heart continues to beat rapidly and signs or symptoms 
of myocardial weakness do not appear until fatigue sets in, 
the onset which is determined more or less by the previous 
state of tlie heart muscle. A patient with mitral stenosis de- 
veloping an attack of acute paroxysmal tachycardia would obvi- 
ously be less able to effectively withstand an attack of myo- 
cardial fatigue, than an individual with a normal heart muscle. 

Patients with prolonged myocardial fatigue as a result of 
paroxysmal tachycardia, become weak, develop an ashen gray 
color, congestion of tlie lungs, pulmonary edema and an en- 
larged liver. These signs and symptoms disappear very 
promptly wiUi the cessation of the attack. 

The treatment consists of therapy afforded during the 
attack and between attacks. Usually the paroxj'sms are of 
short duration and cease spontaneously and no treatment is 
needed. 

The following plan of treatment is followed during the 
attack. Simple measures should be tried in the beginning after 
having endeavored to ascertain the cause of the attack. In- 
ducing vomiting when the attack follows indiscretion in diet 
may end the tachycardia. The patient usually finds it more 
comfortable to be in a recumbent posture in quiet surround- 
ings. An ice-bag over the precordium is helpful. Deep breath- 
ing with holding a long breath has been effective in ending 
many attacks. Counterirritation over the precordium by 
blistering, and mustard plasters is a useful remedial agent. 

Occasionally a patient will find it more beneficial to walk 
or perform some slight bending, or leg- or arm-raising exercise 
and this may terminate the attack. 

If these measures are unsuccessful in ending the tachy- 
cardia, then additional means should be instituted. These con- 
sist of stimulating the vagus nerves by making firm pressure 
first over the right carotid sheath in the neck for a period 
ranging from ten to sixty seconds. If pressure on the right 
side does not end the attack after one trial, then the same pro- 
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cedure should be undertaken over the left side of the neck. 
Pressure applied over the eyeballs with lids closed, one at a 
time, being firmly pressed inward may cause the attack to sud- 
denly cease. 

Quinidine sulphate by mouth in dosage of 2 to 3 grains 
(0.13 to 0.2 Gm.) eveiT’- four hours has been effective in 
terminating the attacks. The idiosyncrasy to the drug should 
be tested before its use in full doses is attempted. Recently 
acetjdbetamethylcholine has been used with success, beginning 
with the dosage of 20 mg. given subcutaneously every three or 
four hours. 

In prolonged attacks, where congestive heart failure has 
resulted, bleeding and digitalization must be resorted to, but 
this rarely is necessary. Digitalis therapy as a general rule 
has not been successful in terminating these paroxysms. 

I^Tien attacks occur frequently a careful history, a thor- 
ough phj'sical examination and other tests should be obtained 
with a view of determining and eliminating the etiological 
factors. 

The treatment between the frequently occurring attacks, 
for the purpose of preventing attacks, has not been uniformly 
successful. The continued use of 2 to 5 grains (0.13 to 0.3 
Gm.) of quinidine sulphate three times a day has prevented 
frequent attacks, as has rarely full doses of digitalis. 

ADRICITLAR FIBRILLATION 

.\uricular fibrillation is by far the most common irregularity 
found among the sick, of more serious import than some of 
the others and if recognized earl}'^ and treated by the accepted 
methods responds in a verj’- satisfactory manner, in a large 
number of the cases. 

This disturbance is commonlj’- associated with rheumatic 
fever manifestations (such as mitral stenosis), h}T)ertension, 
coronan,' arter 3 ' disease and h3q5erth3Toidism, occasionally 
\\'ith unexplained conditions. It ma 3 ^ also develop during acute 
infections such as tonsillitis, the grippe, acute bronchitis and 
pneumonia. 
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The diagnosis of ihis coiulilinn can usually be made at the 
bedside. The heart is irregular in rate, force and rhythm and 
usually rapid in the untreated case. Due to the number of 
small beats not reaching the radial artery there is a deficit 
in the number of pulse beats, being less than at the apex and 
tins is known as pulse deficit. Adequate treatment causes the 
pulse deficit to disappear. 

Exercise increases the pulse and heart rate and hence the 
degree of irregularity. Rest decreases these findings. The 
slower the heart rate when the patient is first seen the more 
difficult usually is the bedside diagnosis. An electrocardio- 
graphic examination may be necessar^^. 

This condition is primariljf one with no tjqsical pathological 
picture by which it can be identified. In this disturbance, if 
it is of the chronic type (also designated as pulsus irregularis 
perpetuus, delirium cordis or the mitral pulse), the auricles 
are in a constant state of diastole, thereby not contracting as 
do the ventricles. 

In the untreated case the heart ranges from 90 to 150 per 
minute. The guide to efficient treatment is the heart rate, 
not the pulse rate. The object sought for, in the treatment of 
chronic auricular fibrillation, is a heart rate, though irregular, 
ranging approximately from 70 to 80 per minute. Clinically 
the types of auricular fibrillation may be classified into (fl) 
paroxysmal, (b) permanent or chronic type. 

An attack of paroxysmal auricular fibrillation may sud- 
denly cease if the cause is removed. Overexertion or excite- 
ment or indiscretion in taking food or alcoholic beverages, or 
in methods of living, especially in an older individual with 
arteriosclerosis, may bring on an attack. Rest with restric- 
tion in the diet and the treatment of gastro-intestinal disturb- 
ances may cause the irregularity suddenly to disappear. 

In the paroxysmal type, digitalis and drugs, with like ef- 
fects, probably have a tendency to prolong an attack. The 
drug most effective in this type is quinidine sulphate, 2 to 5 
grains (0.13 to 0.3 Gm.) three or four times a day, if no signs 
of congestive heart failure are present. 
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Inasmuch as early h>T)erthyroidism may be accompanied 
by attacks of paroxj’^smal auricular fibrillation the possibility 
of it being responsible for the irregularity must be kept in 
mind even though the thjnoid gland is normal in size and suit- 
able treatment immediately instituted. A basal metabohc 
study will assist in the diagnosis. The chronic form seldom 
returns to normal rhjihm and it is dangerous to attempt this 
step especially if congestive heart failure is present, because of 
embolic phenomena which may occur. 

The purpose sought in treating chronic auricular fibrilla- 
tion is to reduce the ventricular rate as counted b 3 ’' stethoscope 
over the heart to a rate ranging from 70 to 80 per minute. 
This can be accomplished in the ordinary case by giving 20 
minims (1.2 cc.) tincture of digitalis or 2 grains (0.13 Gm.) 
of digitalis leaves three times a day. Ordinarily in one 
week with the patient at rest in bed with a favorable prognosis 
this result is achieved. Digitali s is continued in reduced dos- 
age, the maintenance dose, to keep the heart rate within nor- 
mal range. 

If the patient comes imder the ph 5 ^ician’s care in extremis 
and has had veiy- little if anj’’ digitalis in the previous seventy- 
two hours, an intravenous injection of strophanthin, %2 0 grain 
(0.0005 Gm.), repeated in two hours and again in four hours, 
quickly may slow the heart rate. It is important not to slow 
the heart rate below 70 per minute or to give digitalis sufficient 
to produce heart block or coupling of the beats. This is dan- 
gerous and maj’^ produce sudden death. 

Urgent sjTuptoms of rapidly failing heart may require that 
the equivalent of 24 to 48 grains (1.5 to 3 Gm.) of powdered 
digitalis leaves be administered in from 1 to 6 doses during 
the first twenty-four or fortj'-eight hours. 

Two conditions occur particularty in older persons. (1) 
.\uricular fibrillation with a normal heart rate without sjmip- 
loms. To treat this trq^e of auricular fibrillation with digitalis 
is unwarranted, contraindicated and maj’- prove fatal. (2) 
The other t\-pe case is one in an elderly person with marked 
congestive heart failure, heart rate 70 to 80 per minute with 
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or wilhoul iho use of cligilalis. 'I’n fiirtlicr reduce this rate 
is exceedingly dangerous. 'I'hc jirogno.sis in this type case 
is very grave. Absolute rest in bed and the administration 
of some opium prei^aration is indicaterl. 

After a patient with auricidar fibrillation has a heart rate 
of 70 to SO per minute wliile in bed a maintenance dose of 
digitalis must be determined, which is the amount of digitalis 
required daily to keep the patient free from symptoms and 
enable him to be up and about if possible. By this method 
of digitalis therapy he may carry on for years. 

In marked congestive heart failure with venous distention 
and cyanosis, blood letting may be a life-saving measure. 
Auricular fibrillation with hypertension may be benefited by 
the restriction of fluid and salt intake, rest in bed and the use 
of sedatives in addition to slowing of heart rate by digitalis. 

The auricular fibrillation associated with hyperthyroidism 
disappears in a very large percentage of cases after surgical 
treatment of the thyroid gland. If no marked congestive heart 
failure is present and if auricular fibrillation persists after 
thyroidectomy quinidine therapy will restore a large number 
to normal rhythm. 

The limitation of the patient’s activity to his capacity fof 
effort without symptoms must be insisted upon. 

AURICULAR FLUTTER 

Auricular flutter is not a very common occurrence. This 
type of irregularity is usually a chronic condition, lasting for 
months when untreated. Occasionally it occurs in short par- 
oxysms. It is usually associated with organic heart disease, 
rarely is it a functional disturbance. Elderly individuals with 
diffuse arteriosclerosis are subject to this form of irregularity 
and it is very closely allied to auricular fibrillation. Patients 
with flutter often display'^ periods of fibrillation. During hypor 
thyroidism attacks of auricular flutter may alternate with 
fibrillation. 

The auricles beat at a rate of 200 to 360 per minute with 
the ventricles responding usually at a regular rate of 80 to ISO 
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times a minute, every second, third or fourth auricular con- 
traction being blocked. The rapid pulsations in the veins of 
the neck are often noticeable as compared with the pulse rate 
or the heart beats at the apex, which are much less in num- 
ber. The rapid pulse may be regular or irregular, due to the 
ventricle responding only to every second or third beat at dif- 
ferent intervals. 

Its presence should also be suspected if there is an 
approximately regular heart rate of 80 or more per minute, 
with many more venous pulsations noticed in the neck than 
at the apex of the heart. Exercise may suddenly double the 
heart rate. 

This disturbance is treated as outlined for auricular fibril- 
lation with the use of digitalis. The tincture in doses of 20 
minims (1.3 cc.) or 2 grains (0.13 Gm.) of powdered digitalis 
leaves is given three or four times daily until the heart rate 
is about 60 or 70 per minute. As the pulse rate is slowed, 
often the auricles begin to fibrillate. This should be a sign 
to discontinue digitalis therapy for twenty-four hours, during 
which time the heart rate usually returns to a normal rhythm. 
Auricular flutter may again return and the same procedure 
with digitalis therapy should be repeated. 

Quinidine sulphate is a remedy used to eliminate flutter 
and only is recommended when digitalis fails, on account of the 
possibility that it may produce dangerously high rates. 

The paroxysmal type of auricular flutter is treated by rest 
and digitalis, according to the method employed in the chronic 
tjTDe of flutter. All other measures used in the treatment of 
auricular fibrillation will be useful in the therapy indicated for 
this condition. 


heart block 

The heart block to be described is that form that usually 
can be recognized clinically as partial and complete forms. 
It is a serious condition of the heart and commonly denotes 
rather widespread degenerative changes in the myocardium, 
unless it be congenital in origin. It may be temporary in 
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or without the use of digitalis. To further reduce this rate 
is e.xceedingly dangerous. The prognosis in tliis type case 
is very grave. Absolute rest in bed and the administration 
of some opium preparation is indicated. 

After a patient with auricular fibrillation has a heart rate 
of 70 to 80 per minute while in bed a maintenance dose of 
digitalis must be determined, which is the amount of digitalis 
required daily to keep the patient free from symptoms and 
enable him to be up and about if possible. By this method 
of digitalis therapy he may carry on for years. 

In marked congestive heart failure with venous distention 
and cyanosis, blood letting may be a life-saving measure. 
Auricular fibrillation with hypertension may be benefited by 
the restriction of fluid and salt intake, rest in bed and the use 
of sedatives in addition to slowing of heart rate by digitalis. 

The auricular fibrillation associated with hyperthyroidism 
disappears in a very large percentage of cases after surgical 
treatment of the Uiyroid gland. If no marked congestive heart 
failure is present and if auricular fibrillation persists after 
thyroidectomy quinidine therapy will restore a large number 
to normal rhythm. 

The limitation of the patient’s activity to his capacity for 
effort without symptoms must be insisted upon. 

AURICULAR FLUTTER 

Auricular flutter is not a very common occurrence. This 
type of irregularity is usually a chronic condition, lasting for 
months when untreated. Occasionally it occurs in short par- 
oxysms. It is usually associated with organic heart disease, 
rarely is it a functional disturbance. Elderly individuals with 
diffuse arteriosclerosis are subject to this form of irregularity 
and it is very closely allied to auricular fibrillation. Patients 
witli flutter often display periods of fibrillation. During hyper- 
thyroidism attacks of auricular flutter may alternate with 
fibrillation. 

The auricles beat at a rate of 200 to 360 per minute with 
the ventricles responding usually at a regular rate of 80 to 180 
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times a minute, everj^ second, third or fourth auricular con- 
traction being blocked. The rapid pulsations in the veins of 
the neck are often noticeable as compared with the pulse rate 
or the heart beats at the apex, which are much less in num- 
ber. The rapid pulse may be regular or irregular, due to the 
ventricle responding only to every second or third beat at dif- 
ferent intervals. 

Its presence should also be suspected if there is an 
approximately regular heart rate of 80 or more per minute, 
with man};- more venous pulsations noticed in the neck than 
at the apex of the heart. Exercise may suddenly double the 
heart rate. 

This disturbance is treated as outlined for auricular fibril- 
lation with the use of digitalis. The tincture in doses of 20 
minims (1.3 cc.) or 2 grains (0.13 Gm.) of powdered digitalis 
leaves is given three or four times daily until the heart rate 
is about 60 or 70 per minute. As the pulse rate is slowed, 
often the auricles begin to fibriUate. This should be a sign 
to discontinue digitalis therapy for twenty-four hours, during 
which time the heart rate usually returns to a normal rhythm. 
Auricular flutter may again return and the same procedure 
with digitalis therapy should be repeated. 

Quinidine sulphate is a remedy used to eliminate flutter 
and onty is recommended when digitalis fails, on account of the 
possibility that it maj'^ produce dangerously high rates. 

The parosy’^smal type of auricular flutter is treated by rest 
and digitalis, according to the method employed in the chronic 
UT)e of flutter. All other measures used in the treatment of 
auricular fibrillation wiU be useful in the therapy indicated for 
this condition. 


HEART BLOCK 

The heart block to be described is that form that usually 
can be recognized clinically as partial and complete forms. 
It is a serious condition of the heart and commonly denotes 
rather widespread degenerative changes in the myocardium, 
unless it be congenital in origin. It may be temporary in 
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nature, clue to changes in conduction tissues or from over- 
digitalization or from acute infection and rheumatic fever. 

Occasionally the changes arc limited solely to the conduc- 
tion system without-any symptoms of myocardial insufficient:}’ 
becoming evident for years. This lias been so in block which 
developed years after an attack of diphtheria damaging the 
conduction tissue, with no or only slight damage to the myo- 
cardium. 

Those recognized only’^ by tlie electrocardiogram — prolonga- 
tion of the P-R interval and bundle-branch block are not under 
consideration in this discussion. They cannot be recognized 
by physical examination. 

\^Tien every second, tliird or fourth contraction of the 
auricle is not followed by a ventricular contraction, partial 
heart block results causing a slowing of the heart rate and 
pulse rate of 35 to SO per minute. "tATien the auricles and 
ventricles beat independently of one another with a rate of 
usually less than 40 per minute complete heart block is present. 

In partial heart block the slowed ventricular rate may re- 
turn to normal under tlie influence of atropine and exercise, 
usually not so in complete heart block unless it be of the acute 
type. An electrocardiogram is very helpful and is the only 
final test in doubtful cases of heart block. 

The treatment of heart block is dependent upon the recog- 
nition of the associated conditions and etiology. If the heart 
block follows an acute infection, such as acute rheumatic fever, 
an attack of acute tonsillitis, diphtheria or syphilis, the treat- 
ment of these conditions with rest in bed may restore the nor- 
mal mechanism of the heart. 

If heart failure develops in a patient at rest in bed be- 
cause of partial heart block, digitalis must be used in suitable 
dosage, 10 to 20 minims (0.66 to 1.33 cc.) of the tincture or 
1 to 2 grains (0.06 to 0.12 Gm.) of the digitalis leaves three 
times a day. Even though the heart block may become com- . 
plete atropine sulphate, grain (0.008 Gm.) three times a 
day, has caused the block to disappear. 
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If sj^hilis is present it should be treated actively, although 
it frequently is not effective in the treatment of this block. 

The slow heart rate of chronic block is not affected by 
fever, exercise and stimulants and this is a diagnostic point 
in differentiating it from a slow heart with normal mechanism. 

The problems of treatment in complete heart block is often 
a great problem clinically, since in the condition the muscle 
as well as the conduction system is more frequently involved 
than in the conduction system alone. The complete block 
that follows acute coronary thrombosis often makes the prog- 
nosis more grave. The weak myocardium beating at half rate 
results in an inadequate circulation of the blood. Here abso- 
lute rest in bed, with the various drugs suggested may be tried 
as indicated by the condition or etiology to which it is related. 

The Stokes-Adams s 3 Tidrome in which convulsive features 
are present because of the pulse slowing to from 4 to 12 per 
minute requires the use of strychnine sulphate, 34o grain (0.02 
Gm.) hjqDodermically, or 4 to 8 minims (0.25 to 0.5 cc.) 
epinephrine solution 1:1000 given intravenously. If the heart 
ceases to beat the immediate injection of 0.5 to 1 cc. epineph- 
rine solution 1:1000 into the heart muscle directly through the 
chest wall may be a life-sa^^ng measure. 

Barium chloride, ^ to % grain (0.015 to 0.045 Gm.) by 
mouth three or four times a day, has been reported to increase 
the irritability of the myocardium and hence increase the rate 
of contraction. This experience has not imiversally been con- 
firmed by those who have used this drug. 

Other preparations recommended are epinephrine in dosage 
of 0.5 to 1 cc. (1:1000 solution) given hypodermically, thyroid 
extract, str^^clinine sulphate, digitalis, the nitrites and vaso- 
dilators, such as the theobromine compounds, of which the 
following enjoy a wide reputation in the treatment of coronary'' 
arteriosclerosis, theobromine, 5 grains (0.3 Gm.), theobromine 
sodiosalicylate, 5 to 7 grains (0.3 to 0.5 Gm.) and metaphyllin, 
euphyllin, aminophyllin, theophylline, 1^ to 3 grains (0.1 to 
0.3 Gm.) three times a day. Other compounds of theobromine 
are in use and may be helpful. 
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PULSUS ALTERNANS (AUcrnntion of the Heart; 

Pulsus ttllcrnans is said to be; jirosLuit wlicn the heart h 
approximately normal in rate with the presence of a pulse in 
which alternate beats are strong and weak. This is a result 
of a large or small quantity of blood being driven into the 
arterial system at alternate contractions of the heart. The 
explanation of this phenomena is not satisfactory'. It is seen 
in conditions of exhaustion of the heart muscle, particularly 
so in the elderly or in those with chronic nephritis, chronic 
myocarditis, hypertension, coronary' artery' sclerosis and angina 
pectoris. The condition is serious because of the disorders 
with which it is associated. Its presence is the sign of an 
overtaxed heart. It calls for the reduction of phy'sical activity 
to within the capacity for effort of the heart and tlie treatment 
of tlie associated and underly'ing conditions. Fatigue of the 
normal heart muscle, as in prolonged physical strain in ath- 
letics and in lengthy attacks of acute paroxysmal tachycardia, 
also are causes of pulsus alternans. Slowng of the heart rate 
by rest causes this disturbance in the normal heart to dis- 
appear wiUiout any permanent or unfavorable effects. 

It is diagnosed by taking the blood pressure by' the auscul- 
tatory metliod. The larger beats coming through at the be- 
ginning of the systolic reading are one half of the pulse rate 
and as air escapes from tire cuff witli the lowering of the sys- 
tolic level by 10 to 20 mm. of mercury', weaker beats come 
through, finally totalling the full heart rate. 

No particular drug therapy is indicated. The underlying 
cause must be treated by the intelligent use of digitalis. 
viding adequate rest for the heart muscle is of prime impor- 
tance. 

The alternate weak and strong beats may be heard when 
listening over the heart, especially if the breath be held in ex- 
piration. Palpation of the radial pulse in an easily com- 
pressible artery may disclose alternate strong and weak beats- 
In pulsus alternans the pulse is regular in rhythm with equal 
spacing between each beat, while in bigeminal pulse the beat 
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occurs in pairs with a compensatory or longer pause between 
the paired beats. The electrocardiogram does not disclose this 
alternation but a pulse tracing will definitely record it. 

It is an important finding when present, confirming the 
presence of a serious heart lesion, especially when confused 
with other conditions capable of causing severe dyspnea such 
as emphysema. 
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CONTRIBUTION BY JOSEF B. NYLIN, M. D. 

Department of Physical Therapy, Hospital of the 
Untvtrsity of Pennsylvania 


PHYSICAL EXERCISE IN CARDIAC CONDITIONS 

In Europe physical therapy has been for nearty a century 
an important part in the treatment of heart conditions. It is 
true that this method of treatment in some quarters has been 
used in too enthusiastic a manner, or sometimes too much as 
a matter of routine with correspondingly diappointing results. 
However, when scientifically employed, it has been of much 
benefit in a large percentage of cardiac diseases. In this coun- 
try the medical profession has been rather slow in adopting 
physical measures as a means of treating disturbances of the 
heart. Lately, however, there has been a decided movement 
in favor of this particular therapy in treating these conditions. 
Illustrative of this attitude is the statement of Dr. William D. 
Stroud,^ President of the Pennsylvania Heart Association; 

“At the risk of being considered a ‘drug nihUist,’ the author 
believes that drugs are seldom indicated in the treatment of 
cardiovascular disease until such disease has begun to produce 
the earlier signs of congestive circulator^’- failure. By this 
statement we mean to suggest that digitalis, nitroglycerin, and 
other drugs supposed to improve the efficiency of the circula- 
tion or to remove sjunptoms of loss of the circulatory reserve 
are actually contraindicated in the earlier stages of cardiovas- 
cular disease. IMy thought is that as morphine masks the 
symptoms of acute appendicitis, so digitalis in the presence of 
breathlessness or nitroglycerin in the presence of substemal 
or precordial pain removes the circulation’s only method of 
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notifying the iiatieiit that too great a liiirrlen is being placed 
upon it. 'J’lui.s, if tliese tlriig.s are able to remove the ‘brake’— 
that is, breathlessness or pain — the patient continues to place 
more of a strain upon bis circulatory reserve than it is able 
to carry, and congestive failure or coronary occlusion may soon 
cievclo]-). Physical therapy, on the other hand, may help to 
remove some of the burden and also build circulatory reserve 
so that the patient may return to a modified daily routine with- 
out symptoms. Of cour.se, the symptoms may ultimately re- 
turn with such severity that medication is the only form of 
therapy which will bring relief.” 

Of the various methods of physical therapy there are two 
which are particularly useful in the treatment of cardiac dis- 
eases; namely, (1) hydrotherapy, and (2) mechanotherapy, 
i. c., treatment by mechanical means such as massage and exer- 
cises. 

In this article it is our purpose to discuss briefly the latter 
of these two modalities. 

When outlining the treatment for a patient with cardiac 
disease we must consider which measures are indicated in the 
particular stage of the disease; measures that aid the heart m 
its work or those that stimulate the heart to increased activity. 

Rest lessens the work of the heart. Analogous to any 
other overworked muscle, a weak heart is thereby enabled to 
recuperate and thus to increase in strength. Physical rest 
should be combined with mental rest, the latter being fully 
as important, if not more so, than the former. 

Measures that facilitate the flow of venous blood to the 
heart aid materially in the work of the heart. The most impor- 
tant of these measures are massage, passive movements, and 
respiratory exercises. 

By massage the blood is forced out of the veins by the 
moving pressure of the operator’s hands on the soft tissues. 
Furthermore, as Pemberton® states, the capillaries in the 
treated area are dilated by massage. As a result of these two 
factors the resistance to the blood stream is decreased, and 
therefore the work of the heart lessened. 
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Passive exercises, by -which is meant movements performed 
in the patient’s joints by some outside force, usually a masseur, 
also lessen the work of the cardiac muscle and help in unload- 
ing the burden of the heart. This effect is due to the fact 
that passive movements bring about alternatingly a lengthen- 
ing and shortening of the veins of the exercised part. Thus 
more blood is alternatingly sucked into tlie veins and pressed 
out of them in the direction of the right auricle, the venous 
valves preventing it from flowing in the opposite direction. In 
order that the exercises may be truly passive in character it is 
absolutely necessary that the patient and particularly the 
moved part is perfectly relaxed, otherwise a resistive rather 
than a passive movement will result -with entirely ‘different ef- 
fect on the heart. 

Respiratory exercises act also as an aid to . the heart by 
assisting the circulation from the right to the left side of the 
heart. These exercises further aid the heart in that inspiration 
increases the velocity of the venous blood stream, and expira- 
tion assists the cardiac muscles in filling the arterial system. 

Measures that chiefly increase the work of the heart are 
active exercises, i. e., movements in which the patient brings 
his muscles into action by his own volition. These exercises 
may be in the nature of either free or resistive movements. In 
the former the patient himself performs the movement -without 
assistance or resistance of the operator; in the latter the oper- 
ator gives resistance to the movement performed bj'- the pa- 
tient. A special method of active exercises sometimes used in 
the treatment of cardiac diseases is the so-called “Stokes- 
Oertal Terrain Exercises.” This method consists of walking 
out-of-doors; in the beginning at approximately an even level, 
then as the function of the heart improves, at a gradually 
steepening incline. 

In the insufficiency of the heart is not too pronounced, free 
active exercises perfom-ied slowly and evenR -with sufficient 
rest between each individual movement often produce more aid 
to the heart than stimulation to increased work. The expla- 
nation of this effect is as follo-ws; 
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Active exercises, like passive exercises, bring about an 
alternating lengthening and shortening of the veins, with the 
same physiological effect. In addition, however, active exer- 
cises aid the heart in ways not produced by passive move- 
ments. The capillaries of the working muscles dilate; the 
same dilatation takes place in the cutaneous vessels all over 
the body.^ If the exercise is vigorous this latter effect is made 
visible by a general reddening of the skin. Furthermore, the 
contraction of the working muscles forces the blood in the 
veins of Uiese muscles toward the right auricle. During the 
succeeding relaxation of the muscles the veins are filled again 
with blood. Finally, the rc.spiratory movements are increased 
in depth and in frequency, and hence the pulmonarv' circula- 
tion is facilitated. The combination of all these factors 
brought about by active exorcises naturally aids the heart 
materially in its work. 

On the oUier hand, the increased amount of blood flowing 
into the heart, direct motor impulses, and probably chemical 
changes in the blood set up during voluntarv'' exercise, all 
augment tlie activity of the heart. The more powerful the 
exercise, the greater is tliis increase in cardiac work. 

Because of the afore-mentioned two-fold effect of active 
exercises upon the heart we are enabled by properly grading 
the exercises to produce a correct balance between the two 
opposite effects (/. e., aid and increased work) so that we 
may meet the requirements of each individual case of cardiac 
disease. For this it is necessary, of course, that the heart 
have sufficient reserve power remaining to bear soriie increase 
in its work. 

Let us now consider the therapeutic applications and the 
indications and contraindications of exercises in diseases of 
the heart. 

Before a course of exercises, the patient should be 
thoroughly examined by the physician who, on the basis of his 
findings, then determines the type of movements, if any, suit- 
able for the individual case. The physician should, in addi- 
tion, carefully supervise the exercises throughout the whole 
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course of treatment. INIedical supervision is particularly im- 
portant during the first few weeks. During this period each 
exercise should, if possible, be under the guidance of the phj^- 
idan. Later on his presence during each performance of the 
gjTunastic movements will be unnecessarj^, but he must keep 
in close enough touch ndth the case to be able to adjust the 
exerdses according to the successive stages of the disease. 

In the treatment of heart disease by medical gymnastics 
rest is a ver}’- important factor. Of course it would only 
aggravate the cardiac condition to treat with active exercises 
a patient whose heart has not sufficient reserve force to carry 
on his daily routine. Therefore we can see that more than 
the usual amount of rest, and, in some cases, a partial or total 
curtailment of the ordinary activity of the patient is a neces- 
sary complement to a program of gjnnnastic movements.. As 
already mentioned, not only phjisical rest but mental rest is 
an essential element in the treatment of cardiac disease. 
Avoidance of responsibility, worry, and other emotional dis- 
turbances is therefore of great importance. It is difficult to 
either gauge the extent of these disturbances or relieve them if 
the patient continues to live in the environment which orig- 
inally caused the mental strain. Hence the most satisfactory 
place for the treatment is in a hospital or sanatorium or at one 
of the various spas in this country or Europe. 

During the execution of the exercises, the response of the 
cardiovascular s}’^stem should be dosely watched. If the exer- 
cises give rise to shortness of breath, palpitation, arrhythmia, 
or precordial pain, they should be discontinued at once or 
less vigorous movements substituted. Active exercises, even 
in a normal state of health, give rise to a temporary increase 
in the frequency of the pulse and a rise in blood pressure. If, 
however, the increase in the pulse rate and the rise in blood 
pressure last more than two or three minutes after the termina- 
tion of the gN-mnastic movements they indicate that the exer- 
cises have been too strenuous for the heart. Less vigorous 
movements must therefore be substituted for them or they 
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Active’ (’Xcrci.NCS, like pas-^ive exerci.-^r?, brinp about an 
altcrnalinp leii;:,'tlieiiii)i: and slmrlenini,' of tlie veins, with the 
same pliysiolnijical efi'ert. In addition, Iiowcver, active exer- 
cises aid the lieart in ways not |)rodnred by passive move- 
ments. 'riie c.ajiillaries of tlu’ workint' muscles dilate; the 
same dilatation takes place in the cutaneous vessels all over 
the body." If the e.\erei>e is vigorous this latter effect is made 
visible by a ^ciieral reddeninu of the skin. Furthermore, the 
contraction of the working muscles forces the blood in the 
veins of these muscles toward the rittht auricle. During the 
succeeding relaxation of the muscles the veins are filled again 
with blood. Finally, the respiratory movements are increased 
in depth and in fre(|uency, and hence the pulmonarx' circula- 
tion is facilitated. 9'he combination of all these factors 
brought about by active exercises naturally aids the heart 


materially in its work. 

On the other hand, the increased amount of blood flovrfng 
into the heart, direct motor impulses, and probably cheniica 
changes in the blood set up during voluntary exercise, a 
augment the activitv of the heart. The more powerful the 


exercise, the greater is this increase in cardiac work. 

Because of the afore-mentioned two-fold effect of actne 
exercises upon the heart w'e are enabled by properly grading 
the exercises to produce a correct balance beUveen the two 
opposite effects (/. c., aid and increased work) so that )ve 
may meet the requirements of each individual case of car i 
disease. For this it is necessarjq of course, tliat tho 
have sufficient reserve power remaining to bear some increas 


in its work. 

Let us now consider the therapeutic applications and 
indications and contraindications of exercises in diseases 


the heart. 

Before a course of exercises, the patient 
thoroughly examined by the physician who, on the basis 
findings, tlien determines the type of movements, if 
able for the individual case. The physician should, in 
tion, carefully supervise the exercises throughout the w 
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course of treatment. INIedical supervision is particularly im- 
portant during the first few weeks. During this period each 
exercise should, if possible, be under the guidance of the ph>^- 
idan. Later on his presence during each performance of the 
g^mmastic movements will be unnecessar}’^, but he must keep 
in close enough touch 'rt’ith the case to be able to adjust the 
exercises according to the successive stages of the disease. 

In the treatment of heart disease by medical gymnastics 
rest is a ver^’^ important factor. Of course it would only 
aggravate the cardiac condition to treat with active exerdses 
a patient whose heart has not suffident reseiA^e force to carrj' 
on his daily routine. Therefore we can see that more than 
the usual amount of rest, and, in some cases, a partial or total 
curtailment of the ordinary^ activity of the patient is a neces- 
sary complement to a program of gjunnastic movements. As 
already mentioned, not only physical rest but mental rest is 
an essential element in the treatment of cardiac disease. 
Avoidance of responsibility, worryy arid other emotional dis- 
turbances is therefore of great importance. It is difficult to 
either gauge the extent of these disturbances or relieve them if 
the patient continues to live in the environment which orig- 
inally caused the mental strain. Hence the most satisfactory 
place for the treatment is in a hospital or sanatorium or at one 
of the various spas in this coimtry'^ or Europe. 

During the execution of the exercises, the response of the 
cardiovascular s}'stem should be closely watched. If the exer- 
cises give rise to shortness of breath, palpitation, arrhj’thmia, 
or precordial pain, they should be discontinued at once or 
less rigorous movements substituted. Active exerdses, even 
in a normal state of health, give rise to a temporary increase 
in tlie frequency of the pulse and a rise in blood pressure. If, 
however, the increase in the pulse rate and the rise in blood 
pressure last more than two or three minutes after the termina- 
tion of the g\-mna5tic movements they indicate that the exer- 
cises have been too strenuous for the heart. Less rigorous 
movements must therefore be substituted for them or they 
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nltcrnalinc Icii^llK-niii': aiul .-.iiortmiim of tlio veins, with the 
same pliysioln^ieal effect. In addition, however, active exer- 
cises aid the lie.art in way> not produced by passive move- 
ments. I'lie capillaries of the working muscles dilate, the 
same dilatation takes |)l;ice in the cutaneous vessels all over 
the body.^ If the exerci^^“ is viuoroiis this latter eftect is made 
visible by a ;^eneral reddening of the skin. Furthermore, the 
contraction of the workin;^ muscles forces the blood in the 
veins of these muscles toward the ri^ht auricle. During the 
succeeding relaxation (jf the muscles the veins are fdled again 
with blood. Finally, the respiratory movements are increase 
in depth and in frerjuency, and hence the pulmonarx' circida 
tion is facilitated, d'he combination of all these factors 
brought about by active c.xerciscs naturall.v aids the heart 


materially in its work. 

On the other hand, the increased amount of blood flovang 
into the heart, direct motor impulses, and probably chemica 
changes in the blood set up during voluntary e.xercise, a 
augment the activity of the heart. The more powerful t e 


exercise, the greater is this increase in cardiac work. 

Because of the afore-mentioned tivo-fold effect of actne 
exercises upon the heart we are enabled by properly grading 
the exercises to produce a correct balance between the two 
opposite effects (/. e., aid and increased work) so that we 
may meet the requirements of each individual case of car lac 
disease. For this it is necessary, of course, that tlie ear 
have sufficient reserve power remaining to bear some increase 


in its work. , 

Let us now consider tlie therapeutic applications and ^ 
indications and contraindications of exercises in diseases o 


die heart. . 

Before a course of exercises, the patient should ® 
thoroughly e.xamined by the physician who, on the basis of ^ 
findings, then determines the type of movements, if anjs suit 
able for the individual case. The physician should, in addi- 
tion, carefully supervise the exercises throughout the w o ^ 
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course of treatment. i\Iedical supervision is particularly im- 
portant during the first few weeks. During this period each 
exercise should, if possible, be under the guidance of the ph3^- 
ician. Later on his presence during each performance of the 
g^unnastic movements will be unnecessarj^ but he must keep 
in close enough touch with the case to be able to adjust the 
exercises according to the successive stages of the disease. 

In the treatment of heart disease by medical gymnastics 
rest is a verj'^ important factor. Of course it would only 
aggravate the cardiac condition to treat with active exercises 
a patient whose heart has not sufficient reserve force to carry 
on his daily routine. Therefore we can see that more than 
the usual amount of rest, and, in some cases, a partial or total 
curtailment of the ordinarj'- activity of the patient is a neces- 
sary complement to a program of gjmmastic movements.. As 
already mentioned, not onlj' physical rest but mental rest is 
an essential element in the treatment of cardiac disease. 
Avoidance of responsibility, worry, and other emotional dis- 
turbances is therefore of great importance. It is difficult to 
either gauge the extent of these disturbances or relieve them if 
the patient continues to live in the environment which orig- 
inally caused the mental strain. Hence the most satisfactory 
place for the treatment is in a hospital or sanatorium or at one 
of the various spas in this country or Europe. 

During the execution of the exercises, the response of the 
cardiovascular system should be closely watched. If the exer- 
cises give rise to shortness of breath, palpitation, arrhythmia, 
or precordial pain, they should be discontinued at once or 
less Hgorous movements substituted. Active exercises, even 
in a normal state of health, give rise to a temporary increase 
in the frequency of the pulse and a rise in blood pressure. If, 
however, the increase in the pulse rate and the rise in blood 
pressure last more than two or three minutes after the termina- 
tion of the g\'mnastic movements the\’^ indicate that the exer- 
cises have been too strenuous for the heart. Less \dgorous 
movements must therefore be substituted for them or they 
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must he cniirrly fli^tifniimicd tmlil the .strength of the heart 
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d.ysleal exerei.se.s for cardiac conditions 
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tleficiency of the heart than for those 
possesse.s a certain amount of reser\’e 
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lien the heart is so insufficient that it is unable to main- 
tain a fairly normal circulation even during rest, or when the 
lack of cardiac resers'c [lower give.s rise to severe dyspnea 
during rest, the patient should naturally' be confined to bed. 
Under these conditions only rest, gentle massage, and passive 
movements in a limited number of joints arc indicated. Active 
exercises are absolutely' precluded. 'I’lic massage should con- 
sist of stroking movements from the periphery toward the 
center, performed gently, smoothly, and with slow even 
rhydhm. The hands of the operator should be so molded as 
to conform everywhere with the contour of the part over which 
they are gliding. Most patients in this condition respond 
favorably to general massage and derive much benefit from it. 
Occasionally, however, we meet with cases who do not tolerate 


massage of the whole body. In these cases the manipula- 
lations should be limited to the extremities until the patient 
has improved sufficiently' to benefit from systemic massage. 

Passive exercises have a somewhat more pronounced effect 
on the circulation than massage. The necessity of complete 
relaxation on the part of the patient during these movements 
cannot be overemphasized. Like massage, passive movements 
should be given with a slow even rhythm, and the moved pad 
must be well supported by the operator for the exercises to 
be of a truly passive character. During this stage of the dis- 
ease all passive exercises which are anatomically normal to the 
joints should be given to the wrist, elbow, ankle, and knee. 
Each rnovement should be repeated approximately five times 
in the joints of the ankles and wrist, and two or three times 
in the elbow and knee. 
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The treatment should begin with two deep respirations 
and should progress in the following order: 

1. Massage to one of tlie legs. 

2. Passive movements to tire same leg. 

3. Two deep respirations. 

4. Pause, one minute. 

This procedure is then repeated successively to the other 
leg, to each of the arms, and finally to the trunk. During the 
massage the patient must never be lying in a prone position as 
this position would prevent the patient from breathing freely. 

IfiTien the most severe symptoms of insufficiency have been 
overcome, the pressure of the stroking movements should be 
increased. Furthermore, “kneading” to the arms and legs 
should now become a part of the treatment. This “kneading” 
is performed as follows: the operator with his thumb abducted 
as far as possible from the other fingers grasps the patient’s 
extremity between his hands, and massages with gentle circu- 
lar movements the arm or leg so that the soft tissues move 
with the excursions of the operator’s hands. In this form of 
massage it is necessaiy^ that the “kneaded” parts of the ex- 
tremity be only slightly lubricated, if at all, for otherwise the 
operator’s hands would merely glide on the surface of the pa- 
tient’s skin, and the effect on the underljdng soft tissues and 
the blood vessels contained in them would be so slight as to 
be of no or negligible therapeutic value. 

The patient is now also able to bear passive movements in 
the hip and shoulder joints as well as passive flexion and exten- 
sion of tlie trunk. 

These exercises are described as follows: 

(d) Rotation of die extended leg to right and left. 

(B) Raising and lowering of the extended leg, 
fC) Raising tlie thigh forward-upward toward the trunk 
with simultaneous flexion of the knee and hip joints, followed 
by lowering of the tliigh with extension of the hip and knee 
joints. In this exercise the operator, standing at the side of 
the patient, grasps the sole of the patient’s foot with one of his 
liands (if the right foot, tlie right hand should be used, if the 
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left, the left) and places his other hand back of and just 
below the patient’s knee. With his hands thus placed he moves 
the thigh of the patient up and down. 

(jD) Abduction and adduction of the extended leg. 

(E) Circumduction of the leg. In performing this move- 
ment the operator stands and places his hands as in exercise 
C. With the hand placed back of the patient’s knee acting 
as a guide and the hip joint as a pivot to the movement, the 
operator moves the patient’s knee in circles, upward, outward, 
and downward, while the foot moves in a horizontal, median 
plane, forward and backward. This movement is performed 
two or three times in one direction and repeated the same 
number of times in the opposite direction. At the beginning 
the circles described by the patient’s knee are small in cir- 
cumference. Later on, if the patient’s reaction is favorable, 
the circumference can be increased. 

Additional passive exercises for the arms are as follows. 

(A) Rotation of the extended arm to right and left. 

(B) Raising of the extended arm forward-upward, and 
then lowering it. There should be inspiration during the up- 
ward movement, expiration during the downward movement 
of the arm. 

(C) Plane carrying of the arms. The extended arms of 
the patient are carried in front of the patient first inward, then 
outward — the arms being at shoulder level throughout the ex- 
tended motion. Respiration as in B. 

(D) Abduction and adduction of the extended arm. 
the beginning the abduction of the arm should not exceed one 
half of the normal maximum range of this motion. Breathing 
as in exercises B and C. 

(E) Circumduction of the arm. The operator stands at 
the side of the patient whose arm is flexed to a right angle. 
He grasps the arm in such a manner that his one hand holds 
the patient’s hand, his other the patient’s elbow. The arm h 
then moved in circles, two to three times in one direction, two 
to three times in the other. 
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In passiv6 fl6xion-6xtension of tliB trunk, the operator 
stands at the right side of the patient and places his right hand 
under the left side and his left hand under the right side of 
the upper part of the patient’s back. He proceeds to raise 
the patient’s trunk to a vertical position, then slowly lowers 
it to the bed. 

The various therapeutic elements comprising the treatment, 
i. e., rest, massage, movements, and deep breathing, should 
succeed each other in the order previously outlined. 

M^ien the unilateral movements of the extremities cause 
no fatigue, the movements should be given bilaterally when- 
ever that is technically practical. For example, instead of 
gi\nng abduction and adduction to one arm at a time, both 
arms should be moved simultaneously. On the other hand, it 
would be almost impossible for the operator to perform ade- 
quately simultaneously circumduction of the patient’s legs. 

I\Tien the reserve power of the heart has improved so that 
the patient no longer suffers from shortness of breath during 
rest, but the insufficiency persists in causing dyspnea and ab- 
normally high or prolonged pulse rate and blood pressure after 
slight physical exertion, active exercises constitute the most 
important element of treatment. The exercises, whether free 
or resistive, are performed progressively according to the 
amount of reserv'e power of the heart. It is of the greatest 
importance that the operator be constantly aware of the neces- 
sity of the correct proportion between the physical activity 
and the heart condition. Any definite routine or program of 
exercises cannot be given as they varj' with each individual 
case; there must also be modification of the exercises in the 
event of unusual mental strain, lack of sleep, climatic condi- 
tions such as severe heat or humidity, which influence the 
condition of the patient. There are however certain definite 
rules which must be strictly obserx’ed in performing active 
movements: 

1. There should be an interx^al of at least one hour between 
a meal and the exercises. 

2. Tlie progression should be from free active movements, 
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through a combination of alternatingly free and resistive move- 
ments, to entirely resistive exercises. 

3. At first the patient should exercise only from a supine 
position. As the strength of the heart increases the exercises 
may be executed in a sitting position, and ultimately m a 
standing position. It is obvious that the several positions 
necessitate because of their very nature a limitation in the 
selection of exercises; i. e., certain exercises cannot be per 
formed from the horizontal position, others are impossible m 
the sitting position. 

4. When the exercises are initiated they should be par 
formed with one extremity at a time. When the reserve power 
of the heart permits, the extremities may move simultaneous y, 
that is, both arms or both legs. At this time the trunk as we 
as the extremities may be exercised, but only certain move 
ments may be permissible. 

5. The exercises must not be repeated successively in ^ ^ 

same part of the body. In the case of a unilateral exercise, 
a movement in one extremity should be followed by the same 
kind of movement in the corresponding extremity on the ot er 
side of the body. If the exercise is being administered j 
laterally, a movement performed by the arms should be o 
lowed by a movement performed by the legs or the 
Although it is not permissible for an individual exercise to 
repeated in the same part of the body during the treatmen > 
the whole set of movements may be repeated if the patients 
condition permits. , 

6. At the institution of the treatment, the exercises shou 
be performed with a limited range of movement. The pro 
gression may be made gradually to the maximum range po= 
sible to the joint or joints involved in the movement. 

7. ^Mrere the physician feels that the exercises should be 
administered with especial caution, an individual movement 
may be divided into sections: for e.xample, the extended arm 
may be raised to an angle of 43 degrees, then rested, supported 
on the operator’s hand: after a few seconds the movement may 
be continued to the shoulder level. 
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8. All exercises that expand the thorax should be accom- 
panied by inspiration; all exercises that compress the thorax, 
by expiration. The patient should never be allowed to hold 
his breath during any exercise. 

9. In certain tj^jes of cases, active exercises should be 
preceded by a brief general massage in order to facilitate the 
emptving of the veins and capillaries. This introductory meas- 
ure is valuable chiefly at the stage of the cardiac condition when 
the reser\'e power of the heart is not yet adequate to permit 
the exercises to be taken in a sitting or standing position. 

IQ. At the termination of the exercises the patient should 
take from 5 to 10 deep breaths while resting on his back. 

Some additional regulations are necessary concerning the 
administration of totally resistive movements. 

1. The operator should not grasp the patient’s extremity, 
but merely exert pressure in opposition to the movement hi 
one direction only. Otherwise confusion as to the intended 
direction of the movement is apt to arise in the patient’s mind. 

2. The force of gravitj'- must be taken into consideration 
in offering resistance to the movements. This rule is espe- 
cially applicable to exercises performed in a supine position. 
For example, in leg raising and lowering, less resistance should 
be applied during the upward movement than during the 
downward movement of the leg. 

3. Each exercise should be followed b}" a pause of one to 
two minutes. 

We will now proceed to a discussion of the treatment in 
cases where a somewhat greater reserx'e power of the heart 
exists. To this class belong, among others, patients who are 
able to engage in mild physical actmties and who can take 
prolonged walks on the level without becoming short of 
breath, but who become dyspneic on participation in some- 
what more strenuous physical actirdties or upon walking on 
an inclined plane. 

.A.t this stage resistive exercises constitute the most im- 
portant element of treatment. More resistance should be 
offered to these movements than was indicated in the treatment 
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of paticnls in llio f'roiip just fliscussctl. Types of exercises de- 
manding a relatively great increase in the expenditure of 
cardiac energy can be more freely employed, such as, trunk 
nexion-extension in forward-backward and lateral directions 
and arm lifting to above the horizontal level. However, the 
general rules and precautions outlined above concerning the 
administration of active exercises must be scrupulously ob- 
served. 

Resistive exercises arc contraindicated in certain patholog- 
ical conditions. They arc precluded in advanced arterioscle- 
rosis because in this condition the blood vessels are unable to 
adapt tliemselves to the increased blood flow resulting from 
the augmented activity of the heart. Consequently the strain 
upon these vessels and the heart would become too great, and 
harm rather than benefit would result. A condition in which 
an acceleration of tlie blood current would tend to cause 
hemorrhage or increase a hemorrhage already existing is like- 
wise a contraindication. Neitlier should resistance exerases 
be used in pronounced angina pectoris because of their tend- 
ency in tliat condition to bring on a severe cardiac attack. 
Naturally, tlie patient’s general condition must be taken into 
consideration. It is obvious that all exercises are contrain- 
dicated in cases of pronounced neurasthenia and other con- 
ditions where rest is the supreme need. 

Finally we will consider that group of patients who have 
a sufficient amount of cardiac reserve power to carry on the 
ordinary physical activities of their daily life and who ex- 
perience shortness of breath, palpitation, and show abnormally 
high or prolonged rise in pulse rate or blood pressure only 
after relatively great physical efforts. Two methods of exer- 
cises are indicated at this stage, namely, resistive movements, 
and, under certain conditions, the so-called “Stokes-Oertel 
Terrain Exercises.” 

The resistive movements may now be employed with con- 
siderable resistance. In contrast to the rule in the stages pre- 
viously described, each individual exercise may be repeated 
once or twice before the next movement is performed. As in 
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the other stages, it is often advisable to give the patient a 
brief general massage immediate^ before the exercises. 

In the Stokes-Oertel method the patient walks out-of-doors 
with a slow, even gait. A deep inspiration is taken at every 
or everjr other step. In the beginning the walk should be 
short and should increase in length progressively as the heart 
improves. The walking must never cause dyspnea. If this 
unfavorable symptom should occur the patient must stop at 
once and rest until his breathing has returned to normal. 
\\Tienever possible benches where the patient may rest should 
be placed along the road. Furthermore, there should be 
markers at regular inter\'als the entire length of the path to 
indicate the distances to be covered. The walking exercises 
should begin on a horizontal level and increase gradually both 
as to distance and to incline. 

The advantages and disadvantages of the Stokes-Oertel 
Terrain Exercises are described by Dr. A. Weber, ^ of Bad 
Nauheim, Germany, as follows: 

“The Oertel cure, although possessing undoubted advan- 
tages, is being used less and less. By this method the physical 
activity corresponds in a ver}^ high degree with the require- 
ments of the case. Undertaken in a systematic manner these 
exercises enable the heart to do its work with less effort than 
an untrained heart. 

“.\notlier great advantage is that these exercises are under- 
taken out of doors. Hence, the patient’s general condition is 
benefited by the favorable influence of air and light. The 
psychic influence is equally beneficial. In a successful Oertel 
cure the steady improvement in functional capacity is much 
more apparent to the patient than in other therapeutic 
methods. Nothing makes a more favorable impression on the 
mind of a heart patient than when he finds that he is able to 
walk a path which he could not have attempted before. 

“Oertel obtained many good results with his cure. Now- 
a-days. however, many physicians do not use his method be- 
cause under certain condition it may cause considerable harm. 
One danger is that the patient often does not realize that he 
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I. .Movements of the Ia;g 
In the nnkic joint: 

I . .1 Jlr.rior.-fxlmsimi. 

1. Fot>: roUitioK to rit^hl itf.d Irjl. 

Foot circtiiiuinctioi: to ri:l:t and Ufl. If the patient 
is .sitting the lee in whicdi the movement takes 
pl.aec is crossed over the otlier lee. 

In the knee joint; 

4 . A' nrr Jlrxion -c i7ct;a ion . 

In the hip joint: 

5. J.ri; rjtsinit fomarj am! liKi'cring. 

6. y.ci; raiiing backuarJ and lowering. 


h.\ tA 


In sup'"^f 

etrs'lhng 

pPiifiO'y 

iccnlrpn 

obo'^C 


7, 

S. 


9. 

10. 


Leg raising forward-backward and lowering. 

Knee abduetion-addnetion. The knees are bent at 
rif;ht ani;lcs during this movement. In supine 
and sitting positions this movement can be per- 
formed bilaterally as well as unilaterally. 

Leg abduction-adduction. _ . _. 

Leg rotation to right and left. If the patient is sit- 
ting he should sit close to the anterior edge ol 
the .scat of the chair, or with his legs suppor^a 
in a horizontal position on the seat of another 
chair, ns othenrise tlie performance of this 
movement is almost impossible. 

In the knee and hip joint simultaneously: , 

11. Knee raising fordard-ufniard and lerwcring ford'ora- 
downward. In sitting position this movemen 
should be performed with the patient in the 
same position as in Exercise. 8. 




12. Knee raising forward- upuard and e.vhnsion; knee 
flexion and lowering downward. The patien 
first lifts his knee so that the thigh is nearly a 
a right angle to the trunk. From this position 
he then extends the knee. 


The knee is then 

fie.xed and lowered to its original position. In 
a sitting position the movement should ptaj 
adth the patient’s legs supported horizontally in 
the same manner as in Exercise 10. During the 
movement of the actix'e leg the other leg remains 
supported. 
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Positions in which the 
exercise may be 
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actiit; exercises. 

Suitable for the treatment of cardiac conditions. 


'•ovr View 



1. Movements of the Leg— Conlinwcd 
II. Leg circumduclion. TOth the knee bent at a right 
angle circular movements are performed upward, 
outward, downward, 6r?t in one 
direction then in the opposite. 

This is alwaj's a unilateral exer- 
cise whether the patient is su- 
pine, sitting, or standing. Fur- 
thermore, it cannot be performed 
as a resistive movement. 

n. Arm ^Movements 
In the finger joints: 

14. Finger fiexion-extemion. 

In the wrist joints: 

15. Wrist flexion-extension in palmar-dorsal 'direction. 

16. Wrist flexion in radial and ulnar direction. 

In the elbow joint: 

17. Elba-j] flexion-extension. 

18. Forearm rotation. The arm is bent at a right angle 

in the elbow and held closely to the side of the 
trunk. In this position the forearm is rotated 
on its long axis to right and left. 

In the shoulder joint: 

19. Arm raising jorxard and lowering. 

20. Arm raising backward and lowering. 

21. Arm raising forward-upward — lowering forward- 

downward. 


siotviziv f'pi itciv j'Pt 




1 



.irm raising forward-up-ward, forward-dorwnward- 
barkwjrd and do-wnward. Both E.xercises 21 
and 22 make a greater demand on the heart 
than Exercise 20 and should not be attempted 
® fairly good reserv e power. 
. kJbo-w flexion position arm abduction and adduc- 
tion. The arm is fle.xed at the elbow. In this 
position the arm is abducted upward to shoulder 
level, then lowered to the side of the trunk. 


r F 


2A. 


Arm y.s:,r,;or.-jid;cli-r.. This exercise which is 
performed with the arm extended mal-e' a 
grealcr demand on the heart than Exercise 
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Sitil.alilt; for the trr.itmrnt of r.ardi.ac conditions. 


II. .\rm Movement .^ — Conltnued 

25. A rnt rotation. The c.'ctcntled arm held at the side 

of the trunk is rotated first in one direction and 
then in the opposite. . _ , 

26. ILlbcnc Jle.tion position arm circumduction. 

the arm fle.xed to an acute angle at the elww the 

patient performs circular movements with tie 
elbow first in one direction and then 
in the opposite. 

27. Arm circumduction. The e.xtendcd arm 

performs circular movements for- 
ward-upward - backward - doimward, 
then in the opposite direction, i. e., 
backward - upward - fonvard - down- 
ward. 

In the shoulder and elbow joints: 

28. Ann fle.xion-e.xtcnsion fonvard — flcxion-txtei^ion 

downward. The arm is first fle.xed upraru a 

the cllxiw joint. It is then extended 

in a sagittal plane, so that the hand is brougn 

straight forward at shoulder level. In the nex 

movement the arm is flexed in the 

and then extended downward to the side ot ta 

trunk. 

29. Arm fle.xion-e.xtcnsion outward-flexion wR'WJ?" 

downward. This exercise is performed m 
same manner as Exercise 28 with the 
that the first extension is in an outward instea 
of a fonvard direction. 

30. Ann flexion-extension upward — flexion-e.xlensio 

downward. Same as in previous two . 

e.xcept that the first extension is in a straig 
upward direction. , r 

Exercises 28, 29, and 30 being compos™ 
four individual movements increase 
ably the work of the heart. In cases where m 
heart has a fairly good resen’e power they can 
be performed, but if the heart is lacking in tna 
reserve power, a rest should be given 
each movement. Exercise 30 because of m 
arm extension above the head makes a 
demand on the heart than Exercises 28 and 2v. 
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m. Trunk Movements 

31. Tnink flexion forward-extension upward. Thi' 





movement should be performed in the hip 
and with the back straight, ^^^len performed 
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Positions in which the 


esendse may be | 

perfonned. 1 

ACTIVE EXERCISES. 

Suitable for the treatment of cardiac conditions. 

Su- 1 ! 
pine. 

Stand- 1 

ing- 1 

Sit- 

ting. 




TTT Trunk Movements — Continued 
in a standing position the patient should stand 
astride with his feet two feet apart. WTien per- 
formed in bed the operator should lift the pa- 
tient to a three-quarter sitting position. From 
thi'i; position the trunk is raised actively by the 
patient to a nearly perpendicular piosition. Dur- 
ing trunk extension the operator should give 
resistance to the movement until the trunk 
rests on the bed. 

If performed with the full range of move- 
ment this is a very strenuous exercise. 



4- 

32. Trunk lateral flexion. The trunk is flexed in the 
lumbar and to a slight degree in the thoracic 
spine first to the right, then to the left. _ In 
standing position the patient stands astride; 
in sitting position his knees are about two feet 
apart. 


+ 

-p 

33. Trunk rotation. From stride-standing or stride- 
sitting position the trunk is rotated on the 
longitudinal axis of the spine first to right, then 
to left. 


+ 


34. Trunk circumduction. From stride-standing or 
stride-sitting the trunk is moved in circles, for- 
ward-outward-backward, first in one direction, 
then in the opposite. This is a very strenuous 
e,xercise. 


is undertaking too strenuous a task. A walk makes a far 
different demand on the heart in intense sunshine or when the 
atmosphere is excessively humid or a strong head-wind is 
blowing. If the patient becomes fatigued during his walk, 
the road home may result in profound exhaustion. Particu- 
larly dangerous is a terrain walk on which the patient is un- 
accompanied. 

‘‘In my opinion it is to carr^^ caution too far to eliminate 
the Oertel cure because of these dangers. There is no ob- 
jection to the terrain cure if its limitations are well under- 
stood. If tlie uphill climb is super\'ised by a trained person 
or by the physician himself, and if a conveyance is held in 
readiness at all times to bring the patient back from his walk- 
ing e.\erci5e. there can be no danger. 
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“Indications are: cured or nearly cured insufficiency of 
the heart, obesity, myasthenia, and all types of severe anemia 
and kyphoscoliosis. 

“Contraindications are: danger of embolism and apoplexy, 
aneurism, angina pectoris, and all pronounced congestive con- 
ditions.” 
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IMedicine, akd TEiiPLE Unt\trsity Hospital 


PREVENTIVE ASPECTS OF CAREIOVASCTJLAR- 
RENAL DISEASE 

Cardiovascular-renal disease, as the term is -used in 
this discussion, is a condition which is characterized by the 
clinical features of widespread vascular disease and frequently 
the organ distribution of the vascular changes especially pro- 
\ades disturbed function of the heart, kidnej^, brain, and 
eyes. The cause of this disease is not known, but it is closely 
related to hj'pertension and arteriosclerosis. Hypertension 
is only a measurable manifestation of this disease. In the 
light of present knowledge it seems unlikety that a single 
agent is responsible as a cause. Several factors seem to play 
a part in the cause and development of this disease. I shall 
refer mainly to those factors that seem to be important in the 
role of the physician as advisor to the patient. 

Although there is considerable variation in the clinical 
behavior of this condition, three stages of development may be 
apparent; first, the potential cardiovascular-renal patient; 
second, the stage manifested by periodic and fluctuating degree 
of hypertension, or constant hypertension, but without syrnip- 
loms; and third, the stage of well established hypertension 
with a variable cliain of symptoms often referable to one or 
more organs or systems. In prevention of the disease as an 
entity, attention is especially drawn to the first two stages, 
while preventive measures in the third stage must necessarily 
concern complications. However, many factors which con- 
tribute to the development of the disease no doubt will also 
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influence some of the complications, even though the disease 
is well established. 

Since knowledge at present is not certain enough to 
anticipate which member of a “vascular disease” family will 
develop clinical manifestations based on indications such as 
highly nervous temperament, frequent epistaxis in childhood, 
or signs of vasomotor instability, it is very difficult to evaluate, 
and advise the potential patient who may develop cardio- 
vascular-renal disease. An inaccurate guess only contributes 
further undesirable and unnecessary anxiety to the patient’s 
already possibly unstable psychic pattern. It seems possible 
that the reaction of blood pressure to a standard stimulus of 
cold reported by Hines and Brown' may be helpful in an- 
ticipating those members of “vascular disease” families who 
may develop vascular disturbance. Their studies indicated 
“that this vasomotor reaction follows an inherited pattern and 
that excessive or hypertensive type of reaction occurs in the 
families in which there is a hypertensive diathesis.” Much 
further study is necessary before knowing how to interpret 
the findings for general application. However, the physician 
can not disregard his responsibility in watching over his “vas- 
cular families.” O’Hare, Walker, and Vickers" in surveying 
the histories of 300 hypertensive cases found in 68 per cent of 
these patients a history of apoplexy, heart disease, nephritis, 
arteriosclerosis, or diabetes in one or more members of the 
family, while such history of familial vascular disease was 
present in only 37.6 per cent of a control group. 

A very important group of patients is comprised of those 
who have developed definite h 3 qDertension but are wdthout 
s 3 Tnptoms, and to these the physician must be a wise coun- 
selor and advisor rather than only a prescriber of drugs. 
often we must realize that we have very little scientific infor- 
mation on which to formulate advice. The four cases de- 
scribed below are representative of some of the individual 
tjpes in this group and serve to elaborate the clinical apph' 
cation of some of the principles concerning apparently signih' 
cant etiologic factors. 
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Case I. — G. R. B., male, age thirty-nine. Weight 167. 
School teadier. Has never had any symptoms referable to 
hypertension, although he has been known to have high blood 
pressure for at least four years, first observed during an ex- 
amination for insurance. Has had no treatment for this con- 
dition other than an effort to avoid overweight. Does not 
use alcohol or tobacco. Because of a blood pressure of “over 
200” found recently during a “health examination” he comes 
for medical addce. No family history of vascular disease 
other than his mother’s sister died of a “stroke.” 

Physical Exammation. — Stocky, sthenic type, not fat. 
Eyegrounds show very early vascular changes consistent with 
hypertension. No hemorrhages. No exudate. Heart moder- 
ately enlarged, the left border of cardiac dulness being 11.5 
cm. in the fifth interspace. Accentuation of aortic second 
sound. No murmurs. Normal cardiac rhythm and rate. No 
signs of congestive heart failure. Blood pressure 220/120. 
After thirty minutes’ rest lydng down, 196/118. 

Laboratory Findings . — Urine negative for albumin. No 
casts found but an occasional red blood cell was seen in the 
sediment. Highest specific gravity obtained in a concentra- 
tion test was 1.026. Blood urea nitrogen 15 mg. per 100 cc. 
Urea clearance test showed 74 per cent of average normal 
function. Blood Wassermann negative. 

Case II. — H. G., male, age forty-one. Weight 195. 
Physician. Has never had any symiptoms definitely referable 
to hypertension, although during the past two years he had 
noticed ease of fatigue which he attributes to overwork and 
anxiety. Constipation for past five y^ears. For past two years 
liis blood pressure has always been found to be elevated, 
usually 160 to ISO systolic and 110 to 120 diastolic. Smokes 
excessively. Uses alcohol moderately. No family'- history of 
vascular disease. 

Physical Examination. — Stocky, sthenic type. Obese. 
Eyegrounds show early vascular changes consistent -with 
hyitertension. No hemorrhage or exudate. Heart border-line 
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in size, tlie left border of cardiac dulness being 10 cm, in the 
fiftli interspace. Accentuation of aortic second sound. No 
murmurs. Normal cardiac rhythm and rate. No signs of con- 
gestive failure. Blood pressure 174/118. After thirty 
minutes’ rest lydng down, 170/116. 

Laboratory Findings . — Urine negative for albumin, and no 
casts or red blood cells found in the sediment. Highest specific 
gravity obtained in a concentration test was 1.030. Blood 
urea nitrogen 14 mg. per 100 cc. Urea clearance test showed 
94 per cent of average normal function. Electrocardiogram 
negative except for slight left ventricular preponderance. 
a:-Ray studies of heart and aorta showed very slight widening 
of aorta and very slight enlargement of the heart. Blood 
Wassermann negative. 

Case III, — M. T., female, married, age forty-five. House- 
wife. Has never had any symptoms definitely referable to 
hypertension, although she has had constipation for many 
years and recently has noticed ease of fatigue, attributed to 
overwork and anxiety. Since age of fifteen has had occasional 
sick headache” similar to those suffered by her mother. 
These have been less frequent and severe in the last few y’^ears. 
She has been known to have hy^pertension for past two years, 
discovered by “health examination.” No treatment otlier than 
avoiding excess of protein and salt in the diet. Recently be- 
cause of the fatigue has been resting more. Smokes moder- 
ately. Uses alcohol moderately. 

No pregnancies. Menstruation irregular and scanty fof 
past year. Occasionally has “hot flashes.” 

Mother died of diabetes mellitus at age of fifty, and ma- 
ternal grandmother died of a “stroke” at age of seventy^-sH- 

Physical Examination . — Tall and normal nourishment. 
Eyegrounds show very slight vascular changes consistent 
witli hypertension. Heart moderately enlarged, the left 
border of cardiac dulness being 1 1 cm. in the fifth interspace. 
Aortic second sound moderately accentuated. No murmurs. 
Cardiac rhythm and rate normal. No signs of congestive 
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failure. Blood pressure 190/110. After Urirty minutes' rest 
ljung dorNTi, 186/108. 

Laboratory Findings . — ^Urine showed a slight trace of al- 
bumin, occasional fine granular cast and red blood cell (not 
catheterized). The highest specific gravity obtained in a con- 
centration test was 1.029. Blood urea nitrogen, 11 mg. per 
100 cc. Urea clearance test showed 98 per cent of average 
normal function. Electrocardiogram was negative except for 
slight left ventricular preponderance. a;-Ray studies of the 
aorta and heart showed very slight enlargement of the heart 
and some enlargement and elongation of the aorta. 

Case IV. — E. B., female, married, age thirty-five. House- 
wife. Has never had any symptoms referable to hyperten- 
sion, and the permanent high blood pressure was discovered 
first following an automobile accident about one year ago; 
said to have been “over 200.” However, just before the birth 
of her only child five years ago she was told that she bad 
kidney trouble and high blood pressure and her physician con- 
templated the advisability of interrupting the pregnancy a 
little early, but did not do so. She had no convulsions and 
the baby was normal. She was advised to have no further 
pregnancies. At this time she has no symptoms but seeks a 
periodic examination and medical advice as to any treatment 
for the hypertension. 

Both her mother and a maternal aunt died of “strokes” 
at the ages of fifty-two and forty-nine respectively. 

Physical Examination . — ISIoderately overweight. Eye- 
grounds showed retinal arteriosclerosis characterized by gen- 
eralized attenuation of the retinal arteries, more marked per- 
ipherally. There was some accentuation of the reflex stripe. 
There were numerous punctate degenerative areas in the 
retina associated with pigment proliferation. This picture 
suggested a previous toxemia of pregnancy which .was asso- 
ciated with retinitis and terminated in residual progressive 
hypertensive vascular disease. Heart not definitely enlarged. 
Moderate accentuation of aortic second sound. No murmurs. 
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Cardiac rhylhm and rale normal. No signs of congestive 
failure. Blood pressure 220/110. After thirty minutes’ rest 
lying down, 210/110. 

Laboratory Findings . — Urine showed a veiy^ slight trace 
of albumin, but no casts or red blood cells were found. High- 
est specific gravity obtained in a concentration test was 1.028. 
Blood urea nitrogen, 10 mg. per 100 cc. Urea clearance test 
showed 77 per cent of average normal function. Electrocar- 
diogram negative e.xcept for slight left ventricular preponder- 
ance. I'-Ray studies of tlie heart and aorta showed verj’’ slight 
enlargement of the heart and a slight degree of dynamic dila- 
tation of the aorta. Blood Wassermann negative. 

By this time all four of these patients know that they have 
high blood pressure, are still essentially free of symptoms, and 
have sought advice about getting rid of the hj^oertension or 
in what manner to conduct tlieir lives to arrest the condition 
and avoid or prolong the time of appearance of tire comphca- 
tions later in life. All, by physical examination and laboratorj' 
studies, already show evidences of generalized vascular dis- 
ease with some indication of incipient cardiac or renal involve- 
ment, although little or no manifestation of functional dis- 
turbance. Cases I and II are about the same age, and have 
essentially the same body t 3 T 3 e, although one is obese, the 
other is not. Their occupations are quite different. Case IH 
represents the so-called “menopausal” type, who is not over- 
weight. Case IV represents the female type still in the child- 
bearing period, already having vascular damage. The phyS' 
ician must act as advisor and his instruction to the patient 
will involve diet, the use of alcohol, tobacco, tea and coffee, 
exercise and occupation, the importance of mental and physica 
rest, infection, drugs, and in recent times the consideration 
of surgical procedures. 


DIET 

Protein Restriction. — It has become fashionable to re 
strict protein to some extent in the diet of such patients, the 
commonly accepted reason being the possible nephrotoxic 
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effects of protein or the b 3 ''-products of protein metabolism. 
In the absence of renal functional impairment the usual diet 
prescription allows about the amount of protein necessary for 
normal body metabohsm, perhaps as much as 1 Gm. protein 
per kilogram of body weight, or in the average patient 60 to 
75 Gm. of protein daily. Clinical investigation in an effort 
to obtain guidance in protein restriction has produced rather 
conflicting flndings, at least results rather difficult to interpret 
and apply to the individual patient. The work of Newburgh 
and his associates has been outstanding in support of the con- 
tention that by-products of protein metabohsm are nephro- 
toxic. Protein feeding experiments were carried out on rab- 
bits in the beginning.^ An objection occurred in appljdng the 
results to man, because of the rabbit being herbivorous, and 
therefore not accustomed to animal food proteins, and also 
because the rabbit may be subject to a spontaneous nephritis 
not exactly comparable to the nephritis of man. Later studies 
by Newburgh and coworkers'*’ ® were made on white rats, 
showing that an excess of protein may cause urinary abnor- 
maUties in this omnivorous animal, and furthermore the de- 
velopment of these urinar}" changes were dependent upon the 
amount of protein and the length of time such diets were 
given. In investigating the element in the high protein diet 
that might be responsible for renal injury Newburgh and 
Marsh® by injecting various amino-acids intravenously into 
normal rabbits and puppies, demonstrated that arginin, as- 
partic acid, lysin, histidin, tjTosin, trj^tophan and cj'Stin were 
nephrotoxic. Jackson and Riggs' fed high protein diets, using 
casein and egg white, to rats over a period of ten to twenty 
months, corresponding to about one third of the rat’s life, and 
were unable to produce any renal changes diagnostic of neph- 
ritis. .Addis. MacKay. and MacKay,^ also using rats, fed a 
diet containing 70 per cent protein or 1 per cent of cj'-stin 
over about one ilrird the rat’s life, and were unable to demon- 
strate any pathological changes in the urine or kidneys. 
.Although the experiments of these careful workers are not e.x- 
aclly comparable in every respect, one cannot feel at ease in 
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disregarding the positive results obtained by Newburgh and 
his associates. One should be cautious in applying findings in 
the experimental animal to the human; yet if an excess of 
protein or its metabolic by-products can produce renal injury 
in Uie rabbit, rat and dog it seems not improbable the same 
agent might be harmful to man. In interpreting such experi- 
ments one should not overlook the possible variation of vul- 
nerability of the kidney to nephrotoxic agents in different 
species, and even in different individual members of the same 
species. Taking the urinary cast count as an index of nephro- 
toxicity, Brown and Englebach® have demonstrated that the 
rat may take much more mercury per unit of body weight than 
man before showing urinary changes, and an occasional rat 
may be especially resistant to mercur 3 ^ Furthermore when 
the rat is given tolerant doses of mercury' ov'er a long period 
of time the kidneys may show very little microscopic evidence 
of nephritis, although tlie urinary-cast counts during life may 
have been increased. 

In investigative studies in man again we find somewhat 
conflicting reports. Squier and Newburgh^® fed high protein 
diets to patients with hypertension and observed the ap- 
pearance of red blood cells and albumin in the urine. McCann 
and Keutmann'' gave diets containing 75 to 200 Gni. of pro- 
tein per day to four patients with latent or chronic active 
stage of hemorrhagic nephritis and observed no adverse effects. 
In spite of a liberal allowance of protein the hematuria was 
not increased and renal function as determined by the urea 
clearance test improved. However, in two of his patients an 
increase in proteinuria occurred when 150 Gm. of protein was 
given, but the renal function was not diminished. 

Fat. — The possible influence of high fat feeding on the 
development of arteriosclerosis is not certain. Many have 
objected to the use of high fat diets in the treatment of dia- 
betes in the fear of increasing this complication in these pa* 
tients possibly already more susceptible to arteriosclerosis. 
However, those enthusiastic about high fat diets are far from 
convinced that arteriosclerosis is more prevalent among dia- 
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)6tics so trcstod for long periods of time. ^luch more clinicsl 
)bser\^ation and pathological correlation vdll be necessary to 
settle this point, hlost attention has been paid to cholesterol 
metabolic disturbance. Arteriosclerosis of the atheromatous 
t\T)e has been produced in rabbits by high cholesterol feed- 
ingji-- yet in the human an increased cholesterol in the blood 
has not been found uniformly in patients with arteriosclerosis, 
and, of course, many patients have advanced arteriosclerosis 
with no de\dation from normal of blood cholesterol. Again 
species susceptibility must enter into this problem, as the rab- 
bit seems especially \mlnerable, and similar experiments do 
not produce similar results in many other animals. As yet 
e%ddence from feeding experiments is not convincing that dis- 
turbed lipid or cholesterol metabolism plays any significant 
part in human arteriosclerosis. Page, Kdrk, and Van Slyke^^ 
in stud3dng 16 cases of uncomplicated hypertension found no 
increase above normal range of concentration of total plasma 
lipids or of any of the lipid fractions. 

Salt. — ^AUen^® in 1920 advised greater restriction of salt 
in the diet of hv^pertensive vascular disease, and since then 
this has become a part of the routine advice to such patients. 
Further clinical investigation by others^® has indicated that 
such rigid restriction is not necessaty, and furthermore it is 
not clear that salt plav's anv^ significant part in vascular hv^Der- 
tension. 

Total Calories. — ^The amount of food, and indeed the 
amount at any one time, probabty is of as much importance 
as the excess of any one element. Reduction in weight is ad- 
visable for the obese and verv' large meals at anv" time are to 
be avoided because of the strain on the cardiocirculatory sj^s- 
tem. .Although it is not clear that obesity causes cardiovas- 
cular disease, this condition appears espedallv’- prevalent in 
the overweight. Cases I and III should be advdsed to gain 
no more weight, and Cases II and IV should be advised to 
reduce. Potential cases of cardiovascular disease should be 
advised to avoid overweight. 

The matter of diet instruction demands a great deal of 
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time from the physician, and in most instances it is not scien- 
tificalty accurate, and frequently tlie patient cannot or does 
not adequately carry out even more liberal requirements. In 
the light of present knowledge the follo\ving instructions in 
diet will satisfy most clinical indications: (1) carbohydrate, 
fat, and total caloric intake compatible with normal weight; 
emphasis on small meals; avoidance or reduction of over- 
weight. (2) Protein restriction to avoid excess, in the average 
case 60 to 75 Gm. daily providing the metabolic need. (3) 
Restriction of sodium chloride to avoid excess; this is difficult 
for the patient to measure, and usually is satisfactorily met 
by the instruction of “no added salt.” (4) Studies in water 
balance rather point to the advisability avoiding excess of total 
fluid intake, about 2000 cc. daily being satisfactory for most 
patients. 

TEA, COFFEE, ALCOHOL, TOBACCO 

There is no convincing evidence that any of tliese agents 
cause hypertensive vascular disease and any contribution they 
make to the clinical picture is probably secondary. There- 
fore, forbidding their use as a preventive measure acts only 
in avoiding secondary effects, which vary widely’’ in different 
indi'viduals, some being more susceptible than others. The 
restless, nervous patient who is especially sensitive to caffeine 
will do well to avoid .tea and coffee because of his nervous 
system rather than because of his cardiovascular apparatus. 
While alcohol probably does not cause cardiovascular disease 
the effects of alcohol make any more than its very moderate 
use highly inadvisable. The possible influence of tobacco on 
the functional capacity of the heart and the causation of an- 
gina pectoris in some individuals indicates a caution to any 
other than its very moderate use in these cases. 

THE NER'VOTIS SYSTEM, OCCUPATION, REST, EXERCISE 

The mechanism of the nervous system in the regulation of 
blood pressure has been investigated by many workers in 
cent years. So much information is available that correlation 
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and application of it to clinical problems is in a state of con- 
fusion. From the nervous system aspect the blood pressure 
level seems to depend upon a balance of the pressor influence 
of the sjmipathetic vasomotor component and the depressor 
influence of the parasympathetic vasomotor component. A 
disturbance of this balance favoring elevated blood pressure 
might be due to increased pressor effects or decreased depres- 
sor acti^dty. A comprehensive understanding of this whole 
mechanism implies the relationship of many variables some 
of which are practically intangible. Nervous temperament, 
psychic pattern, emotional stress and strain, the nature of one’s 
occupation, mental rest, the degree of equanimity concerning 
the unpleasant things in life, recreation, and even constitu- 
tional pattern, and the endocrine system, all enter into the 
Anal result of this balance mechanism. In the age group rep- 
resented by the above cases occupations are likely already 
chosen and adequate training obtained, ’so that advising 
change of occupation should be attended with caution espe- 
cially if livelihood is jeopardized. More often it is a matter 
of the patient adjusting his nervous mechanism to look upon 
the vicissitudes of his occupation with more equanimity, or 
lessening tlie nerr'ous and mental load in some way or having 
more frequent rest periods and vacations. If one could recog- 
nize the potential cardiovascular case, one might be justified 
in advising some particular tjqie of occupation for which he 
should train; at present it would be difficult to choose such 
an occupation, because we hardly know what -the specifica- 
tions should be. In advising patients we mention an occupa- 
tion as free of nervous and emotional stress and strain as 
possible, and not too strenuous from a “muscular work” 
standpoint. Yet tiiere seems to be everi^ reason for such pa- 
tients to have adequate exercise as long as there is no impair- 
ment of cardiac function. The patient in some wa}'- should 
realize that Uie exertion attended by di’-spnea or precordial 
discomfort, or indigestion, is beyond wise tolerance. Ade- 
quate rest and sleep at night should be insisted upon, and fre- 
qucmly regulated rest periods during the day are ad\usable. 
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INFECTION 

It is difficult to evaluate tlie incidence of infections in 
past histories of cardiovascular cases. Walker and O’Hare’’ 
in surveying 400 cases of hypertension and 400 control cases 
without hypertension found no indication that previous in- 
fection played an important part in the cause of hypertension. 
During active infection of certain types, blood pressure may 
be elevated, in other ty'pes it may be lowered. No doubt the 
involvement of the kidney, as in streptococdc infections, or 
the adrenal in certain acute infections is an important factor 
in immediate blood pressure changes. In an occasional case 
the removal of a focus of infection lends a very favorable in- 
fluence on an existent hypertension. The decision regarding 
removal of or attempting to clear up foci of infection should 
be reached in the same way in the hypertensive as in any 
other patient; it is the logical thing to do, but caution is urged 
in anticipating preventive or curative effect on cardiovascular 
diseases. 

DRUGS 

Little need be said here about drugs as preventive treat- 
ment, since at present we have no known drugs that actually 
prevent tliis disease. The drugs in use are numerous, yet 
carefully controlled clinical investigation has not indicated 
convincing evidence of their efficiency in significant permanent 
lowering of blood pressure when employed in usually safe 
clinical doses. Most of the drugs referred to are used m 
treatment after the disease manifests symptoms. Recently 
the report of Barker’” has revived an interest in the use of 
potassium or sodium thiocyanate in the hypertension of shorter 
duration in young individuals. The administration of this 
drug, to be entirely safe, must be carefully controlled by blood 
thiocyanate determination. While such cases as described 
above might be considered for this therapy, there is no evi- 
dence of thiocyanate being a preventive, and the hazard of 
toxicity makes its use in general inadvisable. The possible 
relationship of tlie endocrine glands to hypertension is brought 
up in Case III in that the patient is in the menopause. 
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though the ovaries, pituitary, adrenal or thyroid may have 
some influence on cardiovascular-renal disease there is no con- 
^dncmg evidence that available substitution endocrine therapy 
has significant preventive influence on the condition. On the 
whole sedatives, such as phenobarbital, are likely to be more 
helpful because of their influence in quieting a responsive 
ner\mus system. 

SURGICAL TREATMENT 

In recent years much attention has been called to various 
surgical procedures involving the sympathetic nervous system. 
Recently the results obtained by Peet^® and his associates 
in performing greater splanchnic nerve trunk resection has 
seemed encouraging, and especially so since most of his pa- 
tients were in an advanced stage. However, experience with 
this kind of treatment must be considered still in the develop- 
mental and experimental stage. The criteria for suitable 
selection of cases are not established, and since knowledge 
concerning the sympathetic nervous system is in such a state 
of incompleteness and confusion, a very conservative attitude 
should be displayed in advising cases similar to those described 
above. 

PREGNANCY 

Pregnancy provides a great hazard to the hypertensive 
woman, and the avoidance of pregnancy or its interruption 
constitute most important preventive measures in such patients 
as represented by Case IV. The observance of this principle 
may give these patients years of useful and comfortable life. 
Eyeground examinations are of the greatest importance in 
these cases. Hallum'® has pointed out that if retinitis occurs 
as a part of hipertensive toxemia before the twenty-eighth 
week of pregnancy the patient is almost certain to develop 
permanent vascular-renal injur3\ 
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INCIPIENT PARKINSONISM: DIAGNOSIS AND 
TREATMENT 

Prior to the advent of acute epidemic encephalitis twenty 
years ago and its subsequent chronic ravages within the central 
ner\mus system, paralysis agitans occupied a quiet reserved 
place in the organic neurological scheme of things. It cropped 
up every once in a while in the latter decades of life and was 
recognized by the characteristic postures, attitudes and pid- 
roUing tremor. Its inception was not spectacular, its course 
insidiously progressive with increasing motor disability and 
tremor, hence the name paralysis agitans. Occasionally one 
would choose the name of Parkinson’s disease in preference 
to the word paralysis out of respect for the imfortunate vic- 
tim’s feelings. Thomas Parkinson, English phj’sician, formu- 
lated the symptom-complex of shaking palsy in 1817. For 
man}’- 5 ’-ears it was considered to be a functional disturbance 
of the central ner\mus sj'stem and treated as a neurosis until 
the pathological involvement of the lenticular nuclei was 
recognized and well established. It has been considered to be 
an idiopathic disease with premature disintegration of the 
ganglion cells of the globus paUidus except for the occasional 
case occurring in cerebral arteriosclerosis with softening in the 
region of the basal ganglia and in rare instances of tumor for- 
mation and s%-philis invohdng the same area of the brain. 

Much to the surprise and bewilderment of clinicians the 
great pandemic of influenza and the shortly following epi- 
demics of acute encephalitis left in its wake numerous \dctims 
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with nervous manifestations suggesting paralysis agitans, yet 
differing in some respects either in the absence or predomi- 
nance of one or the otlier characteristic features of paral 3 ^is 
agitans. Hence the term “parkinsonism” was applied to these 
postencephalitic cases. For a few years the diagnosis of post- 
encephalitic parkinsonism was made only when the patient 
with rigidity and tremor gave a history of having had an at- 
tack of acute epidemic encephalitis. With increasing experi- 
ence it was soon learned that the chronic manifestations of 
epidemic encephalitis could develop without a recognizable an- 
tecedent attack of the acute form. The incidence of the 
parkinsonian S 3 mdrome rapidly increased and observers be- 
came acquainted with a great variety of combinations of 
symptoms, some more or less fragmentary, until the symptom- 
complex was being diagnosed on the basis of a few fragments 
of the previously required diagnostic whole. 

Aside from the exceptional type of acute parkinsonism, the 
development of the disease is usually insidious and one may 
correctly speak of the very earliest stage in the development 
of the syndrome as incipient parkinsonism. For obvious rea- 
sons the clinician strives to perfect himself in recognizing all 
pathological processes or clinical conditions in their incipient 
stages and it is with this in mind that the present paper is 
written. In preparing a digest of the initial symptoms and 
signs of the incipient stage of parkinsonism 100 private case 
records were selected representing patients varying in age from 
three to fifty years. Only 57 per cent of the patients either 
gave a history of having had sleeping sickness or described an 
acute illness strongly suggestive of that disease. Of the other 
43 per cent a number of patients made mere mention of having 
had the “flu” or not at all. Complete recovery from the acute 
disease is frequently reported but just as often the patient is 
left with one or more residuals such as a change in the sleep 
rhythm from complete inversion (nocturnal insomnia and 
diurnal somnolence) to simple restlessness at night; ready fatig- 
ableness, exhaustibility of concentrative powers, fluctuation 
of emotional tones or a group of physical and mental sjmip- 
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toms constituting a veritable psychoneurotic state which may 
last many months to several years. This is the interval period 
between the acute attack and the appearance of early parkin- 
sonian manifestations, or it may constitute what might be 
called the period of invasion when the disease begins without 
an acute attack of epidemic encephalitis, i. e., the subacute 
and chronic forms. 

Modes of Onset. — In a small percentage of cases the par- ‘ 
kinsonian state is recognized immediately or shortly after the 
patient’s recovery from the acute attack of epidemic enceph- 
alitis. It is usually an incomplete picture of the typical 
sjmdrome consisting of a change in the individual’s facial ex- 
pression variously described as fixed, blan k , stary, or ex- 
pressionless; the motor activities are generally slower than the 
patient’s former normal behavior particularly in the field of 
the automatic associated movements such as the swinging of 
the arms in walking, the manner in which he sits down on and 
arises from a chair. These individuals are often unaware of 
the change in their appearance and motor behavior patterns, 
but friends and relatives immediately recognize the change, 
and correctly describe it as being “a general slowing up.” 
There are those who are keenly aware of the change them- 
selves and note that they do not blink so often as they formerly 
did, that their arms do not move from the sides when walk- 
ing and speak of feeling stiff, awkward and incapable of re- 
sponding quickly in a motor sense. This general hypokinetic 
state may be associated with a feeling of fatigue, weakness or 
tiredness and the patient may attribute slowness of action to 
the latter wth the reassuring thought that it is only a part 
of the temporary' convalescent period. To this chnical pic- 
ture may be added hjqjersomnolence with or without nocturnal 
insomnia, or intractable insomnia without the slightest sug- 
gestion of diurnal somnolence. The h^qjokinetic state of the 
lingual and throat muscles, insufficient to produce conscious 
dysphagia, accounts for the accumulation of saliva in the 
niouUi with drooling when the patient bows his head or on the 
pillowcase at night, 
vou 
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One may expect to encounter the above picture in ail de- 
grees of progression yet without a suggestion of tremor in any 
part of tie body. On the other hand, the first symptom of 
the parkinsonian state may be tremor without obvious slow- 
ness of voluntary motor activities or alteration in the auto- 
matic associated movements. On returning to his normal 
routine after recovering from the acute attack, the individual 
may notice the development of a fatigue tremor in one limb, 
upper or lower, soon becoming more persistent, more trouble- 
some and eventually constant. The tremor in the hand, for 
instance, may appear when the limb rests in an awkward posi- 
tion or when using the member for fine manual acts such as 


writing and sewing. In the lower limb it may appear only 
when that leg is crossed over the other knee or when the foot 
is so placed on the floor as to put the tendo achillis on tension. 
Such an apparently minor symptom generally forebodes the 
appearance in months or several years of parkinsonism on that 
side of the body, even though the importance of the tremor 
in the early months is overshadowed by associated disturb- 
ances in the sleep rhythm, physical weakness, emotional in- 
stability, character changes and the hke. Of particularly 
siiuster omen during this period is a rapid loss of weight since 
it is frequently followed by the rapid development of the par- 
kinsonian manifestations. 


Given the above conditions, namely, an acute attack of 
epidemic encephalitis followed shortly by such symptoms, no 
diagnostic question can arise. It is quite a different situa- 
tion in tile absence of manifest evidence of the acute invasion 
of the central nervous system because many other pathological 
processes or constitutional disorders are capable of causing 
sleep disturbances, general weakness, neuroticism, slowness of 
psychomotor activity, tremor, etc. The clinical approach is 
also less certain in the given case, even with a more or less 
questionable history of acute encephalitis, when many years 
have elapsed between that attack and the appearance of rec- 
ognizable parkinsonian symptoms and signs, a not infrequent 
experience. In the author’s present series of cases there are 
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instances of comparative normalcy, physically and vocation- 
ally, over periods ranging from several years to thirteen years. 
After the process of identification and establishing the cause 
and effect relationship, a fine-tooth comb analysis of the inter- 
val period brings to fight very interesting postencephalitic 
clinical material with the possibility of identifying not only in- 
cipient parkinsonian states but even preparkinsonian criteria. 

Preparkinsomaii Fragments. — 1. Abnormal Automatic 
Associated Movements. — A significant preparkinsonian sign is 
the automatic flexion of one forearm in walking with a slow 
but steady ascent of the hand in front of the tnmk, and not 
until the hand enters the lower limit of the patient’s visual 
fields does he become aware of the fact. He will then con- 
sciously drop his hand but with a few more steps the hand 
again rises and remains poised in mid-air close to the trunk, 
much to the embarrassment of the individual. The involve- 
ment may be more fimited in its segmentation when only the 
fifth finger becomes strongly abducted and rigidly extended. 
Other patients describe such an automatic movement occurring 
when engrossed in some such mental activity as reading; the 
individual suddenly finds himself distracted by an uncom- 
fortable pressure in the lower abdomen caused by the hand 
slowly moving along his lap until the hand presses deeply into 
the abdominal wall. Or, the forefinger, of the hand resting on 
the paper while the individual writes, slowly rises in full ex- 
tension without the person’s knowledge until he starts a new 
fine and then sees the extended forefinger. Occasionally both 
arms are involved and the hands slowly rise in front of the 
person until they reach the level of the chest. One young 
woman so affected attempted to overcome her embarrassment 
by raising her hands still higher intentionally as though she 
were adjusting her hat, and in this way she thought that pas- 
sersby would not take especial notice of her raised hands. 

2. Hyperkinetic and Tonic Manijestations. — ^Not infre- 
quently the parkinsonian patient, in retrospect, wfll relate an 
early e.xperience with his foot or hand which would either 
move slowly and rhythmically or go into a tonic spasm. For 
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instance, while sitting with knees crossed the foot of the 
crossed leg will start moving up and down in a rotary manner 
unbeknown to tlie patient until someone calls his attention to 
it. Anotlier may find that the toes of one foot are continually 
pulling strongly up and dowm as his foot rests on the floor. 
Shifting of tlie feet alternately backward and forward some- 
times is beyond the patient’s control and he must get up from 
his seat lest he disturb others about him. The ■waiting hand 
may grasp the pen so tightly as to make further ■writing im- 
possible, and patients have referred to this as “grabbing the 
pen as though my life depended on it.” It occurs with the 
steering wheel in hand and the individual is often embar- 
rassed in traffic because of his inability to release his hold 
quickly enough to reach for the gear-shift handle; this symp- 
tom is nothing more than an example of perseveration. In 
the present series of cases there are three patients who had a 
slow rolling movement of the lower jaw for several years be- 
fore the parkinsonian state was recognized. One woman came 
to look upon this symptom as a habit spasm and said that she 
had it for about ten years beginning shortly after her acute 
attack of sleeping sickness. A slow, rhythmical, ticlike move- 
ment of one corner of the moutli is reported by five patients in 
this group as having been the first indication of trouble. 

3. Oculogyric Crises and Blepharospasm . — The diagnostic 
significance of tonic eye-rolling attacks is now unquestioned 
and one should not hesitate to identify such a symptom as en- 
cephalitic even in tlie face of negative past and present evi- 
dence. The attacks come on wdthout warning, save in the 
minority where there is an aura of one form or another, and 
the patient suddenly finds himself unable to look straight 
ahead or continue reading because he cannot get his eyes doivn 
to the normal position. The oculogyration is generally up- 
ward and to one side, less frequently laterally deviated or down- 
ward. In the great majority of cases the attacks are tonic and 
remain deviated for minutes to hours. (A very rare form of 
attack is clonic spasm with the eyeballs moving sharply up 
and down.) The victim is unable to force the eyeballs down 
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and in desperation buries his head in a pillow and remains in 
bed imtil the attack subsides. Others can overcome the tonic 
spasm temporarily but only with great effort and then there 
is an associated clonic blepharospasm which ceases only when 
the eyeballs turn upward again. Great mental distress is ex- 
perienced during the attack as well as numerous somatic 
dj^sesthesias and discomforts, particularly dizziness. Five pa- 
tients of this group have committed suicide during an attack. 

4. Disorders of the Respiratory Mechanism . — ^Hyperpnea 
in attacks occupies nearly the same position in the diagnostic 
scheme as the oculogyric crises. Should any physician ob- 
ser\^e a jmung, healthy-looking individual go through the char- 
acteristic cycle of a Cheyne-Stokes respiratory attack his first 
thought should be of the probable encephahtic backgroimd. 
These attacks recur at irregular intervals, and at the point of 
apnea the patient may lose consciousness momentarily and fall 
to the floor, or the facies become fixed as though the patient 
were having an attack of petit mal. Other respiratory attacks 
take the form of rapid breathing (hyperpnea) or very slow 
breathing (bradj'pnea) . In other cases the respiratory 
rhjifim may be very irregidar and not follow any fixed rate or 
arrhythmia. Various bizarre movements of the trunk and up- 
per extremities are utilized during the attacks in an attempt 
to overcome the discomfort by throwing into action the ac- 
cessory muscles of respiration. Frequent sighing respirations 
may constitute the only respiratory disturbance or one may 
encounter various nasophaiymgeal and palatal tics very much 
like habit spasm with sniffling, snorting, clearing the nose and 
throat or making laiymgeal sounds from simple clearing of 
the throat to continuous moaning. Paroxysms of coughing oc- 
casionally disturb the encephalitic as well as changes in the 
quality of the voice such as suddenly breaking or an elevation 
in the tone with gradual weakening of the sound until the 
patient is unable to talk. These manifestations are also epi- 
sodic and have their component of psychical overreaction. 

5. Postencephalitic Dyspituitarism . — Between the acute 
attack of encephalitis and the later developing parkinsonian 
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state Lliere occasionally occur disturbances in menstruation, fat 
metabolism and ectodermal alterations. Amenorrhea is quite 
a common aftermatli and may persist for many months or 
years. It is associated with obesity and a rapid gain in weight 
of 50 or 60 pounds witliin a year. Hirsutism has been ob- 
served occasionally in tliese individuals with a change in the 
texture of the skin and the appearance of seborrhea facialis. 
The latter has been repeatedly pointed out as being a very 
common postencephalitic manifestation. Polyoiria and poly- 
dipsia may be associated witli the foregoing manifestations but 
are just as often present independent of them constituting the 
symptom-complex of diabetes insipidus. The pituitary gland 
is not the offending structure, the source is to be found in the 
neural connections of the pituitary in the interbrain. The 
central localization for these dysfunctions is further substan- 
tiated by the not infrequent finding of pupillary anomalies 
in these obese amenorrheic women, changes ranging from 
pupillary inequality and sluggishness of reaction to light to 
typical Argyll Robertson pupils. 

6. Miscellaneous . — The preparkinsonian state is often un- 
fathomable because of the vagueness of the subjective distress 
and the nonspecificity of tlie symptoms. But it is well to keep 
in mind the possible masked encephalitic background and 
search carefully for early signs of incipient parkinsonism the 
like of which will be described later. Chronic tiredness, loss of 
initiative, slight depression of mood, broken sleep, nervousness 
and shakiness of the hands when working under extra pressure 
and when excited, hypochondriacal tendencies, diurnal drowsi- 
ness, persistent aching in one limb, dizziness, loss of weight, a 
subjective sense or awareness of slowing of the thought proc- 
esses are symptoms described by many chronic encephahtics 
before signs of parkinsonism become evident. Little wonder 
that these patients are subjected to thorough medical and sur- 
gical investigations and treatments for the purpose of remov- 
ing all sources of infection purely on an empirical basis. Not 
uncommonly do we hear that one or another parkinsonian 
symptom or sign came on shortly after a minor surgical pro- 
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cedure such as tonsillectomy or the extraction of several teeth. 
Personality and character changes, especially frequent in 
children following acute epidemic encephalitis, may present a 
diagnostic problem in adult life and the nature of the change 
is recognized only in the light of a history of an acute attack 
of encephalitis or in the presence of parkinsonian evitience. 
Finally, it may be well to caU attention to an interesting sign 
in young adults in the form of involuntary opening of the 
mouth which the patient can overcome but only momentarily. 
It is often present with the full-blown picture of paralysis 
agitans (encephalitic) but occasionally is an early sign long 
before the parkinsonian picture becomes typical. 

Objective Diagnostics. — For absolute identification of 
any or all of the above described clinical material it is essen- 
tial to recognize one or more early parkinsonian physical signs 
b}’- a careful scrutiny of the appearance of the individual for 
changes in the facies, posture, attitudes, automatic associated 
movements, muscle tone as well as h5TDerldnetic tmrest and 
evidence of neurovegetative dystonia. The facial changes in- 
clude a seldom changing expression often referred to as fixed 
or blank, paucity of facial movements in talking and in emo- 
tional expression, a lessened frequency of the blink, and hypo- 
acti\dty of one comer of the mouth in talking which may not 
be present when the patient voluntarily retracts the comers of 
the mouth (this may be reversed, i. e., greater innervation in 
smiling than in voluntarily retracting the comers of the mouth, 
the so-called “dissociation of volitional and mimic innerva- 
tion”). The posture and attitudes are characteristic and re- 
fer to any unusual manner, generally awkward, in which the 
patient holds his head, tmnk and upper extremities. The el- 
bows are more flexed than normal and the hands are held more 
to the front of the thighs than to their sides. The relative 
position of the fingers and thumb to one another as well as 
in relation to the palm is a ven,- important feature of the early 
diagnostic criteria and will be discussed in a separate para- 
craph. The automatic associated movements are deficient in 
that the amis do not swing in association with the contralateral 
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lower limb when walking, the general motor behavior of the 
individual is slow and awkward not only in walking but in 
sitting down and arising from a chair. Frequently a limb re- 
mains poised in an awkward position either resting on a fixed 
object or just above tl)e same. In turning toward the direc- 
tion of a sudden auditory or visual stimulus the patient will 
turn his eyes more quickly than he will his head which is 
another evidence of dissociation in the automatic associated 
movements. This analysis of the motor functions, voluntary 
and automatic, can be carried on to apply to every act the 
human being is capable of performing. 

A very helpful sign is the cogwheel motor phenomenon 
more often elicited in the biceps muscle. The examiner grasps 
the patient’s arm in such a manner as to palpate lightly the 
belly of the biceps muscle while with the other hand the pa- 
tient’s forearm is alternately flexed and extended with variable 
speed at which time an irregular or broken relaxation of the 
biceps muscle is felt, a sensation akin to a cogged wheel rum- 
bling over a plane surface. At the same time one will observe 
that the biceps muscle is overtoned as compared to the normal, 
hence the term “cogwheel motor rigidity,” The phenomenon 
may be elicited in other muscles, particularly the triceps and 
forearm muscles, the latter by alternately flexing and extend- 
ing the wrist. This is a sign of extrapyramidal disease of 
which paralysis agitans is an example. By hyperkinetic un- 
rest is meant the presence of tremors of any kind and m any 
part of the body ranging from extremely localized fascicular or 
fibrillary tremors to coarse jactitations of an entire extremity- 
One should not expect to meet only with the so-called “typic^^ 
pill-rolling tremor” in the encephalitic form of parkinsonism, 
because it is not the rule although it occasionally occurs. I" 
the early stages the tremor may not be constant and be ob- 
served only when the patient holds his hands extended in front- 
A tremor may not be present when the limbs are at rest but 
brought out only with action, the intention tremor. It is 
characteristic, however, for the paralysis agitans tremor to 
continue with the limb at rest and cease entirely during the 
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performance of an intended act. In this portion of the sur- 
ve}^ we also include fluttering of the eyelids, localized tics, par- 
ticularly slow, rh^dhmical tv,ntching movements as of the neck 
with low amplitude of excursion indicating an incipient tortic- 
olUs. Contrary to the characteristic loss of swinging move- 
ments of the arms in walking, occasionally one may observe 
an overactive and bizarre associated movement of one arm 
while the patient walks. Other involuntary movements occur 
very early in some instances such as tasting movements of the 
lips even with smacking soimds, movements of chewing, over- 
action of the tongue while talking so as to produce lisping or 
even mutilated articulation by the tongue constantly “trying to 
get out” through the oral orifice. The author has reported a 
very unique manifestation in the form of a rhythmical ticlike 
upward movement of the auricle due to involvement of an 
extra-aural muscle, and another case with a rotary movement 
of the auricle from involvement of the intrinsic muscles of the 
ear. Were it not for the presence of certain tonal signs in the 
hands the encephalitic nature of the tic would not have been 
considered. Quite a number of other kinetic manifestations 
may be observed which have more or less diagnostic significance 
to the indi\ddual clinician according to his personal experiences. 

The term “neurovegetative dj'stonia” is used to include 
s>Tnptoms and signs referable to the autonomic nervous sys- 
tem such as the degree of pupillary dilatation or contraction, 
hj-persalivation, bradycardia, tachycardia, motor and secretory 
dysfunction of the gastro-intestinal tract as indicated by the 
SNTnptomatic expression and confirmed by roentgenological evi- 
dence; the dysfunction includes hjqDO- and hypersecretion and 
the same -with motor innerv'ation, the colon being affected either 
with a state of spastic colitis through all degrees of motor dys- 
function up to an occasional instance of megalocolon, there 
being a number of reported cases in the literature of post- 
encephalitic Hirschsprung’s disease. The examination should 
not fail to include the convergence power of the eyes because 
the most commonly observed postencephalitic ocular residuum 
is loss of ocular convergence. 
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Diagnostic Triad for the Early Recognition of In- 
cipient Parkinsonism. — The author’s triad (Arch. Neurol, 
and Psycliiat., vol. 22, p. 709, 1929) is based upon the finding 
of asymmetry in tlie posture of the hands, in the manner of 
spacing the extended fingers and in the manner of performing 
rapidly repeated movements of touching forefinger to thumb. 
In the first sign one Arill note an increased flexion of the inter- 
phalangeal joints of one hand so that the thumb and forefinger 
are brought into apposition while in the opposite hand the 
fingers and thumb have a normal appearance of relaxation 
when the hands hang by tlie sides. The change may also con- 
sist of hj-perflexion at tlie metacarpophalangeal joints with ex- 
tension at the interphalangeal joints which still brings the 
thumb and forefinger together. For the second test the patient 
extends his upper extremities forward with the fingers sepa- 
rated and it is observed tliat on the affected side the thumb is 
not abducted as much as in the less involved extremity and the 
other fingers are irregularly spaced or closer together than m 
the opposite hand. During this test one will observe that there 
is a tendency for the extended position of the fingers to be- 
come exhausted with a gradual sinking of the fingertips to a 
lower level, and this might also apply to the wrist. The elbow 
of that limb will be seen to be less fully extended and even the 
hand incompletely pronated as compared to the other limb. 
In the third test the patient has his closed hands before his 
face and then attempts to rapidly and repeatedly bring the 
tips of his forefinger and thumb together w'hen it will be seen 
that in the affected limb the height of the excursion is less than 
in the other hand, that the movement is less eumetric and is 
liable to become exhausted until it gradually stops while the 
other hand continues the normal movements. These signs 
merely indicate the existence of an early increase of muscle 
tone in the one limb. Although the triad may be positive m 
both hmbs, it is true that the disease will manifest itself in hs 
earliest stage by a greater development on one side than the 
other. This triad has been frequently elicited in persons who 
have not the slightest appearance of a parkinsonian on cursor} 
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inspection. A positive triad may exist before the affected limb 
stops swinging in association with the contralateral lower limb 
in walking. An imequivocal incipient parkinsonian complex 
is constituted by the grouping of a positive unilateral triad with 
a suggestion of the cogwheel motor phenomenon in the arm, a 
suggestion of hjqjoactivity of the corner of the mouth on the 
same side either for emotional or voluntary innervation, and 
paralj^is of convergence. This combination of physical signs 
has often been recognized in persons unsuspected of having 
parkinsonism, and on the strength of these findings the future 
disability of the patient was predicated only too truly because 
of the present impotence of our therapeutic armamentarium. 

Treatment. — It is only fair to say at the start that 
there is no specific therapj’' for chronic epidemic encephalitis 
including parkinsonism. The virus causing acute epidemic 
encephalitis has not as yet been identified and no vaccine or 
serum has been produced which will effectively give or induce 
passive or active immunity. The consideration of immuno- 
logical principles may not be as applicable to the chronic forms 
of the disease as to the acute because in our present state of 
knowledge it has not been definitely established that the park- 
insonian harbors the active virus as does the acute encephalitic 
patient. Even the future discoveiy^ of a specific viricidal sub- 
stance may not cure parkinsonism in the advanced stages be- 
cause the degenerated brain tissue could not regenerate. Hope 
would be held out for those in the early stages of the disease 
and for this reason it behooves phj'sicians to recognize the 
clinical manifestations in their incipient forms. 

Nonspecific immunological attacks have been made on the 
disease with ven,' little success, the methods ranging from in- 
tramuscular injections of milk to artificial hj'perpyrexia 
ilirough the use of physical or biological measures including 
malarial therapy. In the author’s experience the strenuous 
fever therapy has done more harm than good to the parkin- 
sonian. It would serve no purpose to enumerate the great 
number of foreign protein substances used because of the uni- 
form lack of success in the therapeutic results. Many chem- 
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icals have been used intravenously but without convincing re- 
sults. Von Economo, “father” of the disease,, insisted in his 
late monograph on tlic use of iodine intravenously in heroic 
doses, 100 cc. of Prcgl’s iodine intravenously daily. In addi- 
tion to iodine therapy he produced artificial fever with the in- 
jection of a material he called vaccineurin, a nonspecific pro- 
tein. Von Economo introduced this treatment for the acute 
disease but suggested that all patients in the chronic stages be 
given the same treatment providing he had not received it 
previously during the acute attack. No such enthusiasm 
is expressed in this country over this treatment for obvious 


reasons. 

The treatment of parkinsonism thus becomes limited to 
palliation of symptoms which is, fortunately, fairly satisfac- 
torily accomplished by physiotherapy and certain medicaments. 
Knowing that parkinsonism is an incurable disorder and that 
the patient at best can expect only a stay in the progress 0 
the disease, no effort should be spared, all conditions being 
equal, in instituting a strict hygienic regime for the purpose 
of conserving mental and physical energy. The parkinsonian 
has reached a point in life where he must balance his menta 
and physical budget if he would have the best of his remain 
ing years. This applies to regularity in habits and moderation 
in all activities, physical, emotional and intellectual. The dai ) 
warm bath for thirty minutes followed by ten minutes of under 
water passive and active exercise of his extremities is the most 
valuable form of physiotherapy. General massage does mu 
for the physical comfort of the patient and his sense of wo 
being, but it must be given regularly and by a conscientiou.. 
operator who is capable of differentiating between medica 
massage and a rubdown. A difficult but essential part of t 0 
program is reeducational postural and associated motor tram 
ing which utilizes conscious direction of these motor behavior 
patterns in lieu of the lost automatic control. There are 
number of these motor reeducational exercises and it is bey 
the scope of this paper to elaborate thereon. 

Greatest reliability is placed on derivatives of the solau 
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matter of the personal equation. The remainder of the drug 
therapy resolves itself around sjTnptomatic prescribing for 
the relief of the many and varied complaints of subjective dis- 
tress. 

Tantamount to most of the treatment of parkinsonism is 
psychotherapy which is to be used in conjunction witli every- 
thing available be it physiotherapy, artificial fever or drug 
therapy. These patients are highly suggestible, tend to be- 
come hypochondriacal through morbid introspection, they are 
frequently depressed and develop persecutory trends and a 
number terminate their suffering by their own hand. A cure 
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should never be promised a parkinsonian but hope should not 
be destroyed. A generally acceptable dictum is — “Although 
cure cannot be promised, you may expect and hope for an ar- 
rest in the progress of your disease after which time we will 
see what can be done by reeducation.” 



Mrdirnt Clir.ir- r,/ A^-r-rn 

Jvl-:. 1^'^' rhiln'I'lfhir: yjir-^lr- 


CUXIC OF DRS. DOXALT) M. rilJFr.T'RV ,.'.'-7 
GEORGE TT. rOXDf:^ 

UM\T.Ksnv r»r Rr.?7N^vj.vA?.i •, 


THE TREATMENT OF HERPES ZOSTER 

In common with other virus discnscs. n sp'cific Ur^tn-.'-n; 
for herpes zoster is not available and one is forced Jo civ 
from a rather ^\•ide variety of therapeutic mraMirC'. many of 
them commended on the basis of experience witli a fe-.v ra^r-, 
few of them compared as to effectiveness valh tlie results in 
control series, and none of them always successful. It sceiri' 
timely, therefore, to consider the various methods of treatment 
suggested and to attempt a critical evaluation of each in an 
effort to outline a regime based on the best available informa- 
tion. 

A short resume of the principal features and variations in 
the course of herpes zoster wall, we believe, emphasize the 
difficulty of an adequate analysis of the effectiveness of treat- 
ment. We may define zoster as a disease usually due to an 
rmknown virus, occurring sui generis or during the course of 
a wide variety of other diseases, in which Uiere arc seen on tlie 
skin tense grouped vesicles on a highly inflammatorj'^ base, in 
the area innervated by one or more spinal ganglia or Uie ho- 
mologous ganglia of the head, usually on tlie same side of the 
body. The vesicles may vary somewhat in size and the degree 
of inflammation may diverge widely, from a moderate erjdh- 
ema persisting for but a few days, to a destructive local gan- 
grene. The more severe local reactions are noted particular!}' 

♦From the Department of Dermatology and Syphilology, University of 
Pennsylvania, and the Skin Clinic of the Children’s Hospital, John H. Stokes, 
M. D., Director. 
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in aged debilitated individuals, and the prognosis in this regard 
must be guarded in such patients. An adenopathy of the 
adjacent lymph nodes is almost invariably found and this has 
been emphasized as a differential criterion from herpes simplex. 

In a discussion of the treatment of zoster one must be 
mindful of the wide variation in the sequelae, dependent in 
part upon the structures innervated by the affected ganglia, 
and of the unpredictable, almost quixotic nature of the sub- 
jective symptoms noted. The pain and discomfort are often 
not at all proportional to the severity of the local manifesta- 
tions. The following are the special regional forms of zoster 
most frequently offering difficulty in diagnosis and sometimes 
productive of unusual and severe sequelae. 

Zoster Ophthalmicus . — In this type there is noted first an 
edema and swelling of the lids, with conjunctivitis and kerat- 
itis. Headache is common, and pain is more frequently en- 
countered and often more severe than in thoracolumbar zoster. 
Aside from the immediate local changes in the eye (consisting 
of disturbances in tlie lacrimal secretion, appearance of vesicles 
on the cornea, and interstitial keratitis with or without ulcers), 
iritis may develop, and subsequent glaucoma has been de- 
scribed. Disturbances of the ocular innervation, which may 
sometimes be permanent, are seen in about 12 per cent of the 
cases. ^ Typical herpetic lesions are usually seen elsewhere in 
the region and the diagnosis must ordinarily rest on this 
finding. 

Zoster Otictis . — The most significant contribution to a 
clarification of this at times puzzling syndrome was made 
a quarter century ago by Hunt.= He divided zoster about 
tlie ear into several types, in one of which the geniculate gang- 
lion alone is involved, and the others in which mixed involve 
ment of the facial, the acoustic, the auricular branch of the 
vagus, and the second and third cervical nerves occurs. Hay 
man® states that zoster oticus constitutes 28 per cent of a 
zoster about tlie head. We have recently observed a patient 
which illustrates the difficulty of early diagnosis in such cases. 
A woman, forty-five years old, had had a dermatitis of the lefi 
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external auditor^' canal for years. When first seen in the oto- 
laryngolog>^ department of the University Hospital, she pre- 
sented an erj^thematous swelling of the ear and prcaiiricular 
region. She complained of headache (an almost constant find- 
ing in cephalic zoster) and some pain in the affected area. The 
morphologic appearance suggested erysipelas stronglj" but there 
was no fever. The left anterior cen,'ical Ijmiph nodes were 
enlarged. A provisional diagnosis of cellulitis was made, but 
with the appearance of the typical vesicles of herpes in the 
region anterior to the ear the. true nature of the process became 
apparent. There had been no extension of the erythematous 
area and the vesicles, not discernible early in the process, 
became increasingly evident as the erythema subsided. There 
was no neuralgia, pain being frequently absent in herpes oticus, 
and under treatment with rc-ray, salicylates, autohemotherapy, 
and calamine lotion, an excellent end-result was obtained. 

Confusion of herpes zoster and simplex may occur, particu- 
larly when herpes simplex appears at imusual sites or is more 
extensive than that ordinarily seen. The rarity of recurrence 
in zoster and its frequency in simplex are, of course, well 
known. The most frequently encountered “unusual” sites of 
herpes simplex are the buttocks, particularly in women, and 
the genitalia in men. In many cases the differentiation of 
zoster from simplex cannot be made without resort to animal 
transfers in which, on scarification of the cornea of a rabbit 
with the contents of a herpes vesicle, a typical keratitis devel- 
ops if the case is one of herpes simplex, while in zoster this 
reaction is not noted. Auto-inoculation is possible in herpes 
simplex.^ In this connection the possible development of 
recurrent herpes simplex at the sites of inoculation must be 
kept in mind, especially since repeated inoculation has been 
suggested as a means of treatment. 

Before proceeding to a discussion of the individual methods 
of treatment of herpes zoster we wish to emphasize several 
features of the course of the disease which have proved a 
source of difficultj’^ in the interpretation of the specific effects 
of the various treatments in our series of 120 cases, and which 
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are, we believe, in part Uie reason for divergent opinions con- 
cerning tlie effects of treatment and for tlie frequently undue 
enthusiasm with which new types of therapy are introduced. 
The initial symptoms and sequelae of herpes zoster are in 
general directly proportional to the age of the patient. We 
have never seen a case of severe postherpetic neuralgia in a 
child under twelve in a fairly large clinical material at the 
Children’s Hospital, and this impression of the relatively be- 
nign course of herpes in children is confirmed in the literature. 
On the contrary, zoster of relatively restricted e.’rtent in older 
individuals may be followed by neuralgia of a most persistent 
and exhausting character for months and even years after the 
attack. In young adults one often sees zoster of wide extent 
in which there is little complaint of pain and no interference 
with the patient’s activities. In a case of bilateral herpes 
zoster observed by one of us (D. M. P.) in a man of thirty- 
seven, the patient stated that his subjective symptoms had con- 
sisted only of slight burning and tingling in the skin before 
and for two days after the appearance of the lesions. Obvi- 
ously the results of any type of treatment in this case would 
have been rated as excellent as far as the neuralgic pain was 
concerned, whereas he had had no treatment. 

It is apparent, therefore, that the probable symptomatic 
course in an individual case is often unpredictable except m 
children, and that only in relatively large series of cases in- 
cluding similar age groups, and with adequate control cases, 
can an accurate evaluation of therapy be made. The literatum 
concerning the therapy of herpes zoster is in general distin- 
guished by an absence of controls. 

We shall consider in particular those measures with wnicn 
we have had personal experience or concerning which a faidy 
adequate amount of data is available in the literature. These 
include (1) local measures, (2) drugs by mouth, (3) a:-ray, 
(4) autohemotherapy, (5) pituitrin, (6) intravenous sodium 
iodide, (7) physiotherapy. 

Local Treatment . — There seems to be no doubt that a 
cardinal principle in the treatment of zoster is to keep the 
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lesions dry. 33Tiile there is ordinarily surprisingly little ten- 
dency to secondary infection, the opportunity for this is in- 
creased if wet dressing or poultices are employed. A simple 
calamine lotion is effective in most cases. The particular 
formula which we employ is as follows: 

Calamine 

Zinc oxide ^ 

Phenol 

Glycerin 1 

Rose water 

Ijme water ha q.s. ad 120 

In any but cases with superficial and relatively nondestruc- 
tive lesions we believe it is preferable to omit the phenol, in 
spite of its local anesthetic effect. One half of 1 per cent each 
of menthol and camphor are a good substitute, except about 
the eye, where their use may produce marked lacrimation. 

At times, particularly when there are lesions in intertrigin- 
ous regions, a dusting powder may be useful. The following 


is suggested: 

Camphor (pulv.) 0.6 

Zinc oxide 

Boric acid (pulv.) 3.0 

Talc SOX) 


Local anesthetics are generally rather disappointing in 
their effect and have the disadvantage of retarding healing if 
any marked ulceration has occurred. If one is desired, anes- 
thesin is useful, and may be incorporated in the above dusting 
powder in a strength of 1 to 5 per cent or in equal parts of 
lanolin and petrolatum, Nupercaine ointment (1 per cent) 
has seemed quite effective in some cases, and should be applied 
in small amounts thoroughly rubbed into the skin. 

Occasionally the lesions become markedly pustular, and 
true secondary infection may also occur. Preshly prepared 
1:4000 solution of potassium permanganate compresses, ap- 
plied one-half hour three times a day, are useful. This may 
be followed by the application of a 2 per cent solution of 
gentian \dolet, or an ointment containing equal parts of the 
official ammoniated mercury, boric acid, and zinc oxide oint- 
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ments. The ointment should not be applied thickly, since 
this has the effect of allowing undue accumulation of exudate, 
and in some cases seems to retard healing. 

Fox'’’ has reported a method of applying an occlusive dress- 
ing with paraffin, in which he noted good sjonptomatic relief 
during the eruptive stage. A paraffin having a melting point of 
114° to 117° F. was sprayed on the affected skin and covered 
with cotton held in place by bandaging. Fox recommends 
applying the paraffin daily, with careful gentle removal of 
paraffin remaining from previous applications. He noted no 
effect on postherpetic neuralgia. 

Therapy by Mouth . — It is our custom to prescribe salicyl- 
ates unless the process is very limited in extent or symptom- 
less. Ten grains of sodium salicylate three or four times daily 
in adults has been the dosage employed. The barbiturates 
are useful for sedative and analgesic effect. We have discon- 
tinued the use of compounds containing amidopyrine. We 
have the feeling that morphine and its derivatives are em- 
ployed much more extensively than is necessary, and the 
danger of inducing morphine habituation in prolonged post- 
herpetic neuralgia must be considered. 

In cases with ophthalmic involvement, consultation is ad- 
vised. Fry® suggests the instillation of a 1 per cent atropino 
solution routinely three or four times daily, the use of 1 po^ 
cent holocaine solution if pain is present, and bandaging of the 
eyes if corneal ulceration occurs. 

X-Ray. — This method of treatment has in our experience 
at times been quite striking in its effect on the local lesio^ 
but has frequently been disappointing in abating the neural^o 
pain. Among the first to report an extensive experience wip 
the method was VignaF who believed that its value lay 
the specific effect on the resorption of a round cell infiltrate 
of tlie spinal ganglia and posterior spinal roots. He stated that 
the pain may be increased after the first or second treatment 
but that improvement is ordinarily noted after the third irra 
diation. He recommends the employment of diathermy along 
with the I'-ray. 
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The largest series of cases treated by this method which has 
come to our attention has been reported by Keichline.® He 
irradiated both the affected skin and the corresponding spinal 
ganglion in 62 cases. The factors which he employed were as 
follows: 148 r, 3 mm. Al, 30 cm. distance (K.V. not given). 
He found that in 90 per cent of his cases only one dose was 
required, while 8 per cent were given a similar dose the follow- 
ing day. In 2 per cent of his cases three doses, given at ten-day 
intervals, were required. 

Pendergrass® has kindly given us his opinion of the value 
of and his method of administering rc-ray in these cases. He 
has noted a variable effect, “some cases responding well while 
others do not.” MTien the eruption is present he has employed 
the following factors: 135 K.V., 1 mm. Al, 30 cm. distance, 
150 r, repeating this dose daily for a maximum of four times. 
For treatment of the ganglia and roots after the eruptive 
stage he has used the following: 200 K.V., 50 cm. distance, 
0.5 mm. Cu, 50 to 200 r daily, for four or five applications. 

We have treated 50 of our cases of herpes zoster by a:-ray. 
We employed it particularly in cases showing severe local 
lesions or ha\dng appreciable neuralgic pain. The factors em- 
ployed were 100 K.V., 30 cm. distance, no filter, 65 r daily to 
every third daj^ for four or five doses. We have been im- 
pressed with the effectiveness of this measure in reducing the 
inflammatory reaction at the site of the lesions but have noted 
no very striking response of the pain. It is probable, of course, 
that verj'- little effect on the spinal ganglia could be expected 
with this tjrpe of superficial therapy. 

Autohcmotherapy . — This me^od of treatment is widely 
employed in a variety of dermatologic conditions, of which 
zoster is one. Its use in general is almost entirely empiric and 
the theories concerning its mode of action are exceedingly 
tenuous and lacking in proof. We have employed it in 30 
cases, frequently in conjunction with x-ray therapy. In one 
case there was a striking response which seemed definitely 
attributable to this factor in the treatment. The method was 
favorably reported on by several observ'ers at the Nancy 
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meeting of French dermatologists in 1923/° and Beeson^Has 
reported a series of 7 cases treated solely by this means. None 
of his cases had posUierpetic neuralgia and the response of 
the local lesions was good. 

Aside from its theoretical action, probably in effect similar 
to that of a foreign protein, it cannot be denied that autohemo- 
therapy has a psychic value, especially when the procedure is 
performed in a not too casual manner. In view of the increas- 
ing importance of the psyche in many dermatologic conditions, 
including warts, the possible value of such an effect should 
not be lost sight of. Autohemotherapy is an almost completely 
innocuous procedure, when properly performed, and while its 
value in herpes zoster can hardly have been said to have been 
demonstrated adequately, further study of it seems worth- 
while and its retention as a harmless ritualistic procedure 
seems defensible. 

Pituitrin . — Following the introduction of this method of 
treatment in America by Sidlick,^“ in whose report is quoted 
the European experience of Vandel,^® several other well con- 
sidered and extensive reports concerning it have appeared. Id 
four of Sidlick’s cases the relief from pain was so prompt 
following the injection of pituitrin as to hardly admit of any 
objection to the argument that this treament was the causative 
factor. Niles^'* reports 16 cases treated wdth pituitrin, in which 
11 were well in an average of eight and one-half days. Niles 
included a control series treated in other ways, in which the 
results seemed less satisfactory in the cases in which the end- 
result was known. He saw no difference in the effect of sur- 
gical and obstetrical pituitrin. 

Somers and PouppirF® report their experience with pitmt 
rin in 22 cases and offer an interesting theoretical considera 
tion of its action. They make a distinction between two typ^ 
of pain noted in zoster, the first type being of a sharp, sta 
bing, shooting character and of unlocalized distribution, 
second being localized and of a burning, itching, shooting 
nature. They state that cases having the first type of 
most frequently suffer from prolonged neuralgia. The pam m 
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all their cases was of the second type and was relieved within 
six hours by pituitrin. They believe that the pain of zoster is 
the result of irritation of the sensory neiA^e endings by local 
vasodilatation and that the use of a vasoconstrictor such as 
pituitrin is reasonable on this basis. We have employed the 
extract in 7 cases and in at least 2 of these the relief from 
pain within a few hours after injection was striking. 

Sidlick administered obstetrical pituitrin intramuscularly 
in doses varying from 0.5 to 1 cc. Somers and Pouppirt gave 
surgical pituitrin subcutaneously, starting with a dose of 0.2 
cc. and increasing by 0.1 cc. increments up to 1 cc., at intervals 
of one to two hours. The larger doses were given only to 
young adults. 

It is obvious that certain definite precautions must be 
obser\'ed in the administration of the extract. Pregnancy is, 
of course, an absolute contraindication, though Somers and 
Pouppirt state that pitressin may be used. In any occlusive 
vascular disease, particularly when the coronary arteries are 
involved, and in hypertension, we do not believe its use justi- 
fiable. Increased intracranial pressme is a contraindication. 
Patients must be warned of the probable effect of markedly 
increased peristalsis and the use of the extract in patients with 
any severe grade of constipation must, we believe, be guarded. 
Sidlick noted faintness in some of his cases. 

From om: own and the reported experience of others, we 
believe pituitrin is of definite value in many cases. One of its 
advantages is that the probable effectiveness of the method in 
an individual case can usually be determined within three or 
four days. 

Sodium Iodide. — Ruggles^® has reported 15 cases of zoster 
treated with gratifying results by intravenous sodium iodide. 
His method consisted in the administration of 20 cc. of a 10 
per cent solution on the first, second, fourth and seventh days. 

have used this treatment in 15 cases, in all but 2 of which 
either autohemotherapy or x-ray were also used. In one case 
treated with sodium iodide alone the local response was prompt. 
The patient was a boy of nine in whom the eruption was orig- 
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tlie concomitant administration of 10 cc. of the patient’s own 
whole blood intramuscularly is suggested. 

3. If pituitrin is contraindicated or ineffective the admin- 
istration of 10 cc. of a sterile 10 per cent solution of sodium 
iodide on successive days is suggested, preferably combined 
with 

4. a:-Ray tlierapy: (a) 75 to ISO r, 100 to 135 K.V., 30 
cm. distance, without filter or with 1 to 3 mm. A1 every one to 
three days to the skin lesions; (b) 50 to 200 r, 200 K.V., SO 
cm. distance, 0.5 mm. Cu filter daily for four or five days 
over the affected ganglia. 

5. General ultraviolet light in suberythema doses, protect- 
ing the areas exposed to .r-raj', or better, natural sunlight, or 
dry heat. 

6. Diathermy over the region of the affected ganglia. 

7. Neoarsphenamine in tonic doses (0.3 to 0.45 Gm.) at 
four-day intervals for four doses, being certain that lie pa- 
tient does not have obvious organic syphilis and observing the 
rule of taking a “baseline” Wassermann. 

BIBLIOGRAPHY 

1. Schonfcld, W.: Zoster und Herpes Simplex, Jadassohn Handbuch der Haut 

u. Geschlcchtskrankheiten, Berlin, Julius Springer, 1928, vol. VH/l, PP- 
1-180. This is the most complete summary of the subject available. 

2. Haymann, L.; Quoted by Schonfeld, p. 26. . , 

3. Hunt, Ramsay: A Further Contribution to the Herpetic Inflammation o 

the Geniculate Ganglion, Amur. Jour. Med. Sci., 136: 226, 1908. 

4. Hruszek, H.: Abstract Year Book of Dermatology and Syphilologyt 

Year Book Publishers, Chicago, 1934, p. 425. . , 

5. Fox, H.: The Relief of Pain in Herpes Zoster by Paraffin, Jour. Amer. 

Assoc., 79: 1979, 1922. 

6. Fry, W. E.: Personal Communication. 

7. Vignal, W.: Physical Therapy in Herpes Zoster, Paris Med., 1: ^ 

8. Keichline, J. M.: 61 Cases of Herpes Zoster Successfully Treated 

X-Rays, Radiology, 22: 372, 1934. 

9. Pendergrass, E. P.; Personal Communication. 

10. Reun. dermat. de Nancy, Bull. Soc. frang. de dermat. et syph., 30. 

1923. ■ 

11. Beeson, B. B.: Autohemotherapy in the Treatment of Herpes Zoster, 

Derm, and Syph., 18: 573, 1929. j 

12. Sidlick, D. M.: The Use of Pituitary in Herpes Zoster, Arch. Derm- 

Syph., 22: 91, 1930. 



THE TREATMENT OF HERPES ZOSTER 


251 


13. Vandel, S. N.; Pituitrin and Herpes Zoster, Ugesk. f. Laeger, 85: 222, 1923. 

14. Niles, H. D.: Herpes Zoster: Report of a Case of the Palm and Two 

Fingers and Fifteen Other Cases Treated with Pituitary. N. V. State 
Jour. Med., 32: 773, 1932. 

15. Somers, M. R., and Pouppirt; California and West. Med. Jour., 42: 

37S, 193S. 

16. Ruggles, E. W.; Apparent Specific Effects of Sodium Iodide in Herpes 

Zoster, Arch. Derm, and Syph., 23 : 472, 1931. 

17. Milian, G.: BuU. Soc. frang. de dermat. et syph,, 39: 12S0, 1932. 

IS. Pacreau: Abstract Year Book of Dermatology and S>phiIology, The Year 
Book Publishers, Chicago, 1934, p. 426. 




Medical Clinics 0 } !\orth America 
July, 1936. Philadelphia umber 


CLINIC OF DR. THO^MAS FITZ-HUGH, JR. 

U^n^'ERSIXY OF PENNSYI.VANIA 


GENETIC ASPECTS OF CERTAIN BLOOD-SYSTEM 
DISORDERS 

Despite the danger to the student of hematology of listen- 
ing too sjTnpathetically to the siren song of “constitution 
pathology^’ with its seemingly easy answer to some unsolved 
problems of etiology, and despite the great complexities of 
genetic science (even as applied to Drosophila, not to men- 
tion homo sapiens) it seems nonetheless worth while to review 
the now accumulated data of clinical hematology from a genetic 
standpoint — ^with due apologies for the presumption. 

The following List (Table 1) of anomalies and diseases of 
hematologic interest begins with hemophilia which has been 
called “the most hereditary of all hereditary disorders” and 


TABLE I 


I. Blood-sj'stem disorders known to have a genetic basis. 

1. Hemophilia.^ 2. Hereditary hemorrhagic telangiectasis.* 3. Hered- 
itarj’ hemorrhagic thrombasthenia.’ 4. Hemolytic ictero-anemia.* 
S. Sickle-cell trait.' 6. 0\'aIocytosis.'’ 7. Pelger’s familial anomaly 
of nuclei.* 


II. Blood-system disorders beh'eved by some authorities to have a genetic 
basis. • 

1. Pernicious anemia.' 2. Idiopathic hiTJochromic anemia and chlorosis.” 
3. Eridhroblastosis of infancy.^ 4. Familial polycythemia." S. 
Gaucher’s" and ICiemaim-Pick’s" diseases. 


III. Blood-s>’stem disorders which may possibly have a genetic basis. 


1. The leukoses" 

2. L}-mphosarcoma" i >r u ^ 

3. Leukosarcoma" ^Malignano'? 

4. Hodgkin’s disease" J 


I. 


5. Purpura hemor- 

r^gica" 

6. Agranulocytic 

angina" 

7. Favism” 

9. Familial eosinophilia" 


Allergic 
>• constitution 
? 


2S3 
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ends ■with certain questionably classified entities whose chief 
claim to genetic consideration rests largely upon that uncertam 
hypothesis called tlie “allergic constitution” — which is prob- 
ably partly genetic and partly tlie result of acquired intra- 
uterine transfer of sensitization. 

Before entering upon a discussion of these conditions I 
would like to remind you of a few clinically important findings 
and deductions of genetic science. I am indebted chiefly to 
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Fig. 8. 

Professor Mohr’s admirable book"? for the next two diagrams 
and their explanation. 

In Fig. 8 I have attempted (after Mohr) to illustrate the 
simplest type of dominant and recessive unit character trans- 
mission employing respectively the conventional black an 
white rabbit symbols. If one wishes to work out the genetic 
possibilities of a certain dominant anomaly he may imagine m 
the black rabbit is the “anomalous” or “diseased" indwAu 
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and the white rabbit the “normal.” If on the other hand a 
recessive anomaly is being considered the white rabbit becomes 
the diseased representative in a “normally” black population. 

Since most human dominant anomalies are present in 
heterozjfgous form — ^very rarely in homozygous or “double 
dose” composition — it is ob\dous that the usual rule of dom- 
inant character transmission is: 50 per cent “affected” and 
50 per cent “normal” offspring. WTien we find in the hered- 
itary incidence of a given human anomaly an approximation 


m-ixtm (gctMTTTi u»j-nn 




of this 50-50 ratio in each generation we are inclined to sus- 
pect a dominant gene factor. Despite the obvious logical fal- 
lacj’- of such a deduction, and despite the fact that there are 
other complex genetic modifications that may simulate this 
ratio it nonetheless appears to be a fairty sound inference if 
based on sufficiently accurate and numerous observations. On 
the other hand, dominant anomalies as observed in the clinic 
are rarely so striking and imiform as the “black rabbit S3Tn- 
bol” would imply. There are modifiung factors which may 
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make certain dominant anomalies mild and inconspicuous. 
Hence the apparent paradox that altliough dominant anomalies 
from a trulj' genetic standpoint do not skip generations (/. e., 
exhibit no atavism) they nevertheless clinically sometimes ap- 
pear to do so. This “paradox” is frequently encountered in 
the heredity of hemolytic ictero-anemia and hemorrhagic telan- 
giectasia. 

The genetics of hemophilia are illustrated (after Mohr) 
in Fig. 9. This is another type of mechanism — the so-called 
“sex-linked recessive pattern” — to which we shall refer again. 

Some Blood-system Disorders Conditioned by Dom- 
inant Genetic Anomalies. — Hemolytic ictero-anemia of the 
Chauffard-Minkowski type is dependent in part at least upon 
the production of abnormally fragile and thick red cells 
(“spherocytes”). It is exhibited by both sexes, transmitted 
by both sexes, and varies in its manifestations all the way from 
a symptomless “latent” anomaly to a crippling and even fatal 
disease. A practically “normal” or latent “carrier” may trans- 
mit it in severe form to offspring — among whom it may also 
vary greatly in severity. This is merely one of the unsolved 
mysteries which include also the characteristic relapsing and 
remitting course of the disorder in any given individual. These 
facts point not only to complex genetic factors but also to the 
subtle interplay of environmental factors as well. Despite 
these mysteries this disease offers a most satisfactory therap- 
eutic opportunity. The results of splenectomy are dramatic 
and gratifying — even though the underlying genetic “defect 
of course remains. 

In the two family charts presented in Fig. 10 the parent 
responsible in each instance for tlie disease in the children 
was unaware of any real ill health. In the H. family, hoiv 
ever, the father was found to have an enlarged spleen, m 
creased fragility of the red cells and a reticulocyte count of 
10 to 15 per cent and in the M. family the mother had slight 
icterus and a moderately increased fragility. It might ha\e 
been scientifically instructive (but probably humanl}'^ tragic) 
if “fate” had brought these two apparently normal individuals 
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together as husband and wnfe. Genetic science is replete with 
e\ddence tliat “a dominant gene, which when heterozygous 
causes only trifling malformations, may in double dose or 
homozj^gous condition cause very serious or even lethal dis- 
turbances.” * 

Hereditary hemorrhagic telangiectasia exhibits the same 
sort of hereditary incidence and the same inexplicable varia- 
bility of manifestations as hemolytic ictero-anemia. Some 
years ago I called attention to the fact of apparent atavism^ 
in this — a genetically dominant disorder which strictly speak- 
ing cannot be truly atavistic. The practical importance of 

HEHQ Lyric ICTERO-AKEHIA A DOCKAKT MEHPELIAH THAIT > 

Haya Fatally 

All IndlTlduala in thia chart paraouolly examined except cese 2 
vho died of anemia and Jaundice. Case 5 aplenectomlted with 
excellent result. Case 1 • mild - refused splenectomy. 

The Miller Peally 

• 

All individuals examined. Case 1 "latent*. Case 2 - age three 
years 8 months, case Z - age eleven years end case 4 - age nine 
years all severe and all aplsnsotooixed with excellent resolta* 

Fig. 10 . 

these “latent” or “mildly affected” carriers in the heredity of 
many dominant-gene anomalies cannot be overstated. 

Ovalocytosis is, as far as is known, a harmless anomaly of 
human erythrocytes. It is I am sure more common than gen- 
erally realized. My office technician has kept a record for the 
past few years of the occurrence in otherwise normal blood 
counts of patients showing 5 per cent or more of oval cells in 
the stained spreads. To be counted in these statistics the 
hemoglobin (Sahh scale) must be 80 per cent or better and 
the red cell count 4 million or better so as not to include 
“poikilocjtLOsis.” Our figures show a 6 per cent incidence 
of ovalocjftosis in the last 600 normal-patient blood counts. 

* Mohr: Heredity and Disease, Published by W. W. Norton and Co., Inc. 
voi_ :o — 17 
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That tliis anomaly is probably a dominant one is suggested 
by the absence of atavism in well-studied families and by the 
nearly 50 per cent incidence in the generations exhibiting the 
trait. I have studied the reticulocytes, fragility, gastric acidity 
and agglutinins (blood type) of affected and nonaffected mem- 
bers of two families exhibiting this anomaly without discover- 
ing any significant correlations. Here too, however, it would 
be interesting to observe the effect of this “harmless” hetero- 
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zygous dominant in double dose or homozygous composition 
Such unions must occur if ovalocytosis is as common as I think 
The sickle-cell trait is another dominant-gene anomaj 
which, like hemolytic ictero-anemia, may vary in different indi 
viduals from a harmless laboratory entity to a fatal disease. 
Unlike hemolytic ictero-anemia, however, there is no cure 


nor even a useful remedy. 

Other Blood-system Disorders Known or Thought c 
be Genetically Conditioned . — Hemophilia is a disease o 
males only. Although absolutely hereditary it is constan 3 
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cropping up, especiall}' in the United States among the first 
or second generations of native-born boys descended from Old 
World grandmothers and great-grandmothers •without a dis- 
coverable trace of the pathognomonic “family history.” ^\'hen 
one looks at the genetic mechanism (Figs. 9 and 12) it is easy 
to see how through several predominantly feminine genera- 
tions ('without perchance bleeder boys to keep the memory 
alive) conductor females might carry on a hemophiliac strain 
from mother to daughter -with a good chance of losing track of 
the tell-tale record. We have had three boys recently in the 
wards of the University Hospital -with classical hemophilia 
but with absolutely “negative” family histories. The diag- 
nosis in each instance was established not only clinically (by 
the record of hemorrhages from tri-vial trauma since infancy, 
hemarthroses, etc.) and hematologicaUy (by the prolonged 
coagulation time of the blood, ■with normal platelet count, etc.) 
but also by that pathognomonic test of platelet function^ 
which I believe is conclusive. If hemophilic blood is col- 
lected carefully and allowed to “sediment,” the platelets can 
be removed in the plasma from above the “buffy coat.” Such 
hemophilic platelets (washed in saline) when added to freshly 
shed hemophilic blood do not hasten the coagulation of this 
blood. If normal washed platelets, however, collected from 
above the “bufiy coat” of normal citrated hmnan blood, are 
added in equal quantity to freshly shed hemophilic blood the 
latter clots quickly and normally. Hence if we have a known 
hemophiliac to furnish the “test-object blood,” an undiagnosed 
suspect’s blood platelets may be added. If the suspect’s plate- 
lets cause prompt clotting of the known hemophiliac’s blood 
then the suspect is not a hemophiliac. If the suspect’s plate- 
lets, however, do not cause the hemophilic blood to clot any 
sooner than it is shown to do at the time spontaneously there 
is thus adduced strong evidence in favor of the diagnosis of 
hemophilia in the suspect. 

Hemophilia has thus far resisted all efforts at curative 
therapy. The ovarian gland and estrus hormone therapy of 
Birch=‘ has failed completely in our hands. The placental 
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extract therapy of McKhann*'' and his associates has also not 
been of significant value in the 3 cases in which we have 
tried it. 

Space does not permit of detailed discussion of the other 
diseases and anomalies listed at the beginning of this review. 
I have attempted in the bibliography to include some impor- 
tant “leads” to their genetic consideration. Pernicious anemia 
and so-called “idiopathic hjTiOchromic anemia” appear to have 
a common basis in gastric deficiencj' and occur often enough 
in successive generations of families to warrant the suspicion 
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Fig. 12. 


of a genetic predisposition. The pedigree (Fig. 13) t^ken 
from Heath’s article"*' is a striking illustration of this point 
of view. 

One must of course be critical of the assumption of n 
genetic factor if the assumption is made without due considora 
tion of such factors as common family environment, contagion 
and common dietary deficiencies and excesses. 

^Vhen one considers the malignancy-like members of ft’® 
blood-system diseases from a genetic viewpoint there is very 
little convincing evidence to be seen. There are records, hoW 



GENETIC ASPECTS OF BLOOD-SYSTEM DISORDERS 261 


ever, of familial leukemia, poljxylhemia, lymphosarcoma, etc. 
The analogies of human to mouse leukemia are striking; and 
the genetic factor may be championed just as well by those 
who believe in a \drus cause as by those who adhere to the 
theories of a purely cellular mechanism of malignancjL For 
it has been shown that virus susceptibility has an important 
genetic basis.^' 

Concerning the “allergic constitution” and blood-system 
disorders that may possibly be related thereto one may merely 
speculate. 



CESCRlpnoH OP CHWIT. - # Dl«(l of •nonla. 9 living, h*» pernloioui 

eiMQla, Living, hps Becondnrj ■Dvmla, 

Fie- 15. 

I have a growing conviction that man}'^ puzzling “blood pic- 
tures” may eventually be shown to result from hematopoietic 
participation in the biologic reactions of idiosyncrasy and al- 
iergjr. This suspicion includes some of the purpuras and other 
hemorrhagic states, leukopem’as, hypoplastic and aplastic an- 
emias, thrombocytopenias, and granulocytopenias. My pres- 
ent concept^' of the condition commonly called agranulocytic 
angina, which I have attempted to sjonbolize in Fig. 14, in- 
cludes a complex liver-bone-marrow-blood-stream reaction on a 
sensiti\aty basis — ^which may or may not be genetically condi- 
tioned. Perhaps this is carrying the genetic viewpoint to a 



asoAL CAOSE utoami 


262 


THOMAS riTZ-irUGir, JR 




GENETIC ASPECTS OE BLOOD-SYSTEM DISORDERS 263 


sort of clinical rcductio ad absurdtnn but as long as a given 
disorder seems to present aspects of allergy it must be viewed 
as possibly genetically conditioned — in part at least.^® 

And finally, and again perhaps, this may be no more than 
an empty restatement of the truism that all biological reac- 
tions are, in part at least, genetically conditioned. 

Conclusions. — 1. An hereditarj^ basis may properly be 
considered along with other factors in the etiology of many 
of the so-called “blood diseases.” 

2. The mere absence of family history of a given disorder 
is no proof of its nongenetic basis. Clinical (/. e., apparent) 
ata\asm even in dominant anomalies is not uncommon. Atav- 
ism is almost the rule in anomalies conditioned by recessive 
genes. 

3. The supposition or proof of a genetic basis for a given 
disorder does not preclude helpful therapy to the afflicted indi- 
\nduals nor should it be viewed as necessarily detrimental to 
the proper scientific attitude of investigation of other etiologic 
factors. 
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BOTULISM— A REPORT OF TWO SUSPECTED CASES 

No greater emergency confronts the medical profession 
than an outbreak of botulism. The patient with signs and 
sjnnptoms of this intoxication may have but remote prospects 
of recovery despite the best available treatment, but those 
treated with specific antitoxin before the onset of symptoms 
will recover. 

Botulism (botulus — sausage) was first described in 1735’ 
and was long attributed to meat, especially to sausage from 
Wurtemberg, a great packing center. In 1894 Van Ermen- 
gem* isolated the spore-forming Clostridium botulinum from 
an infected ham, during an outbreak of the disease at Ele- 
zelles in which 3 of 20 patients died. This organism under 
anaerobic conditions was found to elaborate a virulent exo- 
toxin, which produced typical symptoms of the disease in 
susceptible animals. 

Outbreaks of botulism are not common. Only are 
reported in Great Britain. In America 193 outbreaks (645 
cases) have been recognized between 1899 and 1932 (Beck- 
man),® more often in the West. Doubtless the majority of 
phj^icians have never seen such a patient. The 2 cases re- 
ported here were the first of the kind to be admitted to the 
Pennsyh-ania Hospital — the oldest hospital in the United 
States. 

The general mortality rate is about 65 per cent,’® and in 
some outbreaks, c. g., the Loch Marie tragedy, it reaches 
100 per cent. Successful treatment depends on the prompt- 
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ness of the diagnosis. These facts and the likelihood that 
one may be called upon to recognize the disorder and conduct 
treatment without notice warrant the report of every case, in 
this manner keeping tlie subject constantly before the pro- 
fession. 

The Clostridium botulinum is widely distributed in the soil, 
but there is no proof tliat the organism or its spores are them- 
selves pathogenic: they produce the deadly toxin only under 
anaerobic conditions in suitable media (most preserved foods). 
This toxin and the bacilli are readily destroyed by boiling but 
a minimal temperature of 110° C. maintained for fifteen min- 
utes is required to kill the spores. The works of Estey and 
Meyer, Dickson,^" Leighton,® and Lang^® should be consulted 
for further details on this subject. Botulism can be prevented 
by adequate pressure-cooking of preserved food, or by destruc- 
tion of the toxin through boiling immediately before ingestion. 
Preserved food with any evidence of decomposition, i. e., un- 
natural color, odor, or swelling of the container, should be 
boiled or discarded. 

Most of tlie commercial methods for preserving foods m- 
volve sufficient cooking to destroy both the bacillus and its 
spores, but home-preserved foods are not ordinarily subjected 
to a temperature adequate for this purpose. Any sealed food 
container — ^glass, tin, wood, paraffined gauze or even the vis- 
ceral covering of sausages — ^maintains sufficiently anaerobic 
conditions to allow the bacillus to produce toxin. Home can- 
ned fruits and vegetables have been the common offenders m 
this country, while prepared meat is the usual source of tbe 
toxin in Europe. Oddly enough, the affected food may not be 
distasteful, though a mild rancidity is the rule. Foods pro- 
served in hquids may be especially poisonous. The escape o 
some people who have eaten such food is attributed to the 
absence of the toxin in that portion which lies above the flui 
level in tlie container. 

It has been claimed that the organism can elaborate the 
toxin within the stagnant gastro-intestinal tract; this pos 
sibility would indicate active treament against the constipation 
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present in most cases. The bacilli have been found in the stool 
eleven daj’^s after the ingestion of the contaminated food. 
The toxin taken b}^ mouth or introduced parenterally is highly 
poisonous, and- is not destroyed by peptic or tryptic digestion. 
Alcohol is believed to have a detoxifying effect; cases have 
been reported in which it was taken with the poisoned food 
and apparently prevented fatalities. 

Several strains of Clostridium botulinum have been identi- 
fied; two (“A” and “B”) are pathogenic to man. “A” toxin 
produces in chickens “limbemeck” and death within twenty- 
four hours, while “B” toxin does not. The specificity of the 
antitoxin — ^unless polyvalent or mixed sera are used — makes 
recognition of the strain an important matter. 

The cases reported below, though probably too advanced 
to be benefited by antitoxin when first seen, were not recog- 
nized as botulism until the postmortem examination excluded 


TABLE I 


SxitPTOilATOLOGT 
Characteristic Symptoms and 

Signs of Botulism Case I Case II 


Weakness or fatigue 

Dizziness 

Diplopia 
Dilated pupils 
Loss of light reflex 
Ptosis of the eyelids 
Paralysis of speech 
Paralysis of swallowing 
Dryness of the mouth 
Respiratory' distress 
Diminished reflexes 

Restless 

Mental alertness 
Intact sensorium 
Absence of fever 

Elesnted pulse rate 
Persistent constipation 
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Table A— The subjective and objective manifestations of our two 
paUents, compared with the characteristic symptoms of 
botulism. 
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the clinical diagnosis, vide infra. In retrospect, the clinical 
manifestations and autopsy findings are in accord with the 
diagnosis of botulism. We are indebted to Dr. Bernard Alpers 
for his neurological studies of each patient. 

The contents of Table I emphasize the characteristic sjnnp- 
toms of botulism and the parallel likeness of our 2 cases, in 
which the outstanding symptoms w'ere dizziness, diplopia, 
ptosis of the eyelids, paralysis of speech and swallowing and 
persistent constipation. The low or absent fever with an 
elevated pulse rate, the mental alertness and the intact sen- 
sorium wnth the rapidly progressing palsies were also striking. 

Dickson^® has concisely presented the clinical picture of 
botulism in the following words — “A sensation of weakness 
and fatigue, vertigo, uncertain gate, muscular weakness, bleph- 
aroptosis, mydriasis, loss of pupillary reflexes to light, diplopiSj 
dryness of mouth, difficulty in talking and swallowing, per- 
sistent constipation, normal or subnormal temperature, with 
rapid pulse, intact skeletal reflexes and absence of mental or 
sensory dulness are all characteristic signs of botulism and 
together constitute a clinical picture, which, once seen, cannot 
be forgotten. 

“The condition which is most closely resembled is bella- 
donna poisoning. 

“The onset of symptoms varies from a few hours to several 
days after the toxin is ingested — in a series of 200 cases a 
few within twelve hours, 74 per cent witliin fort 3 '^-eight hours 
and all but 8 wnthin four days.” 

Case I. — B. P., a sixteen-year-old Italian stenographer, 
was admitted to Dr. T. McCrae’s service on January S, 1934- 
The history was obtained in writing, as she was unable to ta 
Her chief complaints included drooping of the e 3 'elids, flashes 
of light before the eyes, dimness of vision, dryness of ^ 
mouth, difficulty in swalloAving, and inability to use her tongue 

• a ihe 

Family History . — One brotlier (Case II) was examined 
same day because of vertigo, and another brother of three 
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veErs was ill at liom6 'v\'itli an acute respiratory infecvion. 
The patient’s mother had had some stiffness and swelling of the 
neck with a sore throat and malaise on January 1st and 2nd. 
Eight siblings living in the same house were entirely well. A 
package of freshly gathered mushrooms was consumed on 
Januar^^ 1st, chiefly by the father without ill effect, while 
several of the children, including both patients, had eaten 
small portions. 

Past Illnesses . — Measles in early childhood, scarlet fever 
and diphtheria at five, acute tonsillitis at ten, and tonsillectomy 
at thirteen. 

Present Illness . — ^The patient was intelligent and coopera- 
tive, and was well prior to this illness. On January 2nd, after 
eating a “wiener” at a lunch counter (10 A. m.) she had 
epigastric discomfort and was nauseated. Her eyes felt heavy, 
and by evening she could hardly keep them open, though she 
was not drowsy, and lights appeared extremely bright. Her 
\Tsion was dimmed so that she was unable to read, but she 
could recognize people and distinguish colors. 

Next morning (January 3rd), she had diplopia and her 
throat felt “stiff.” Liquid foods regurgitated through her nose, 
and solid Jood stuck in her throat. On the morning of Janu- 
ary 4th, she had a mild headache; her vision was greatly im- 
paired and diplopia was marked; she could no longer identify 
colors or details; swallowing was extremely difficult, and she 
could neither articulate, clear her throat, nor cough effectively. 
Subjectively, her tongue seemed hard, shortened and stiff. 

Wflien admitted on January Sth, having had no previous 
medical attention, she complained of the following additional 
SNTnptoms; inability to grip objects firmly, general sense of 
weakness and fatigue. She could walk only with support. 
Her appetite was good; she had been unable to eat for two 
days because of choking. Her bowels had not moved on the 
second and third days of her iUness, but on the fourth day 
just before hospitalization, she had had a small, difficult move- 
ment — the only evacuation during her sickness. This stool 
was not available for the examinations suggested below. 
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Physical Examination . — (January 5th, 8 p. m.) Patient 
comfortable, nutrition and color good, cheeks flushed, skin dry, 
rectal temperature 99.1° I'., and pulse rate 124. The marked 
ptosis of both upper lids gave her a lethargic appearance, 
though she was mentally alert and keenly aware that she was 
seriously ill. Her vision and speech were greatly impaired, her 
voice had a nasal tone, and she was unable to swallow or clear 
her throat. The eyelids could be closed firmly, but could not 
be elevated. The pupils were wddely dilated; direct and 
crossed light reflexes were present but diminished; the eyes 
could not be externally rotated and tliere was slight reddening 
of the right optic disk. She was unable to wrinkle her fore- 
head, and there was diminished retraction of the angles of the 
mouth upon deliberate effort to smile. She could not purse the 
lips, whistle, or open her mouth widely, though she could 
clench her teeth firmly. Protrusion of the tongue was limited, 
and she was unable to touch the angles of the mouth with the 
tip of the tongue. Mucus accumulated in the oropharynx as 
she could neither swallow nor expel it. The pharyngeal an 
palatine reflexes were absent. At this time the neck muscles 
were not weak, and shrugging of the shoulders was possible. 
The tendon reflexes were active. Both hand grips were defi- 
nitely weakened. The heart, lungs and abdomen were norma 
to clinical examination. 

At midday on January 6th, lateral deviation of the lei^ 
eye occurred when a voluntary effort was made to depress it, 
and the masseter muscles had become definitely weaken • 
At 6.30 p. M., there was bilateral complete blepharoptosis, 
slight deviation of the left eye medially and of the right 
laterally; difficulty in depressing the right eye; limited upwar 
movement of each orbit; inability to close the eyelids firm) 
but the corneal reflexes were active. There was further wea 
ness of the facial muscles causing inability to smile, whis , 
open the mouth or blow out the cheeks. The palate was mi 
mobile and the tongue could not be protruded. The na 
clasps were weaker, as were the muscles of the extremities) 
while the biceps, triceps and Achilles reflexes were absen 
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At 11.30 P. M., the patient became very restless, tossing the 
hands and feet about, and an hour later vras incontinent of 
urine. The breathing became labored, cyanosis appeared, and 
at 1.05 A. M. (Januari’ 7th), respirations ceased abruptly; 
death occurred before a respirator could be utilized, approx- 
imatety one hundred and eleven hours after the onset of symp- 
toms. The pulse rate had increased steadily to 152 shortly 
before death, and the rectal temperatures had ranged between 
99° and 100° F. 

Laboratory Data. — Blood: leukocj^es, 14,000; red blood 
corpuscles, 5,800,000; sugar 0.093 per cent; urea nitrogen, 
0.016 per cent. Urinali^is: normal except for high specific 
gravity (1.036). Stool and gastric contents were not obtained. 
Lumbar puncture; pressure 7 mm. of mercury, Queckenstedt 
test negative, fluid slightly cloudy, ceU coimt 4 (all lympho- 
cjles), globulin 2 plus, sugar 0.079 per cent, Wassermann 
negative, colloidal gold cuiA’e normal, culture sterile, and there 
were no organisms found in stained smear. Cisternal pimcture 
(postmortem); slightly cloudy fluid, globulin 2 plus, cell 
coimt 5 (all Ijunphocytes) . 

An autopsy was performed by Dr. A. Wallis and an ex- 
haustive study of the central nervous system is being reported 
elsewhere.^'^ In brief, pathological changes were foimd in the 
anterior horn cells of the spinal cord and in the neurons of 
the cranial motor nuclei. Also noteworthy were the marked 
edema of the small and middle-sized pjoramidal cells in Lamina 
III of the agranular cortex, and the reduction in number of 
small cells in the red nuclei. 

Case II. — ^The fourteen-year-old brother (P.P.) of the 
first patient was admitted on January 6, 1934, to Dr. T. 
McCrae's seivdce, complaining of inabUity to swallow, double 
N-ision, slurring of speech, dizziness, and inability to walk. 

Family History . — As noted in Case I. 

Past Illucsscs. — Mumps, measles and “discharging ear” in 
early childhood, tonsillectomj'' at ten. 

Present Illness.— Tht patient had been well, and attended 
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Physical ILxamiuation . — f January 5th, 8 p. m.) Patient 
comfortable, nutrition and color good, cheeks flushed, skin dry, 
rectal temperature 99.1° F., and pulse rate 124. The marked 
ptosis of both upper lids gave her a lethargic appearance, 
though she was mentally alert and keenly aware that she was 
seriously ill. Her vision and speech were greatly impaired, her 
voice had a nasal tone, and she was unable to swallow or clear 
her throat. The eyelids could be closed firmly', but could not 
be elevated. The pupils were widely dilated; direct and 
crossed light reflexes were present but diminished; the eyes 
could not be externally rotated and there was slight reddening 
of the right optic disk. She w'as unable to wrinkle her fore- 
head, and there was diminished retraction of the angles of the 
mouth upon deliberate effort to smile. She could not purse the 
lips, whistle, or open her mouth widely, though she could 
clench her teeth firmly'. Protrusion of the tongue was limited, 
and she was unable to touch the angles of the mouth with the 
tip of the tongue. Mucus accumulated in the oropharynx as 
she could neither swallow nor expel it. The pharyngeal an 
palatine reflexes were absent. At this time the neck muscles 
were not weak, and shrugging of the shoulders was possible. 
The tendon reflexes were active. Both hand grips were de 
nitely weakened. The heart, lungs and abdomen were norm 


to clinical examination. 

At midday on January 6th, lateral deviation of the le t 
eye occurred when a voluntary effort was made to depress h, 
and the masseter muscles had become definitely weaken^ 


At 6.30 p. M., there was bilateral complete blepharoptosis, 
slight deviation of the left eye medially and of the right eye 
laterally; difficulty in depressing the right eye; limited upwar 
movement of each orbit; inability to close the eyelids 
but the corneal reflexes were active. There was further wea ' 
ness of the facial muscles causing inabihty to smile, whis > 
open the mouth or blow out the cheeks. The palate was im 
mobile and the tongue could not be protruded. The a 
clasps were weaker, as were the muscles of the extremities, 
while the biceps, triceps and Achilles reflexes were absen 


i 
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At 11.30 P.M., the patient became very restless, tossing the 
hands and feet about, and an hour later was incontinent of 
urine. The breathing became labored, cyanosis appeared, and 
at 1.05 A. M. (January 7th), respirations ceased abruptly; 
death occurred before a respirator could be utilized, approx- 
imatety one hundred and eleven hours after the onset of symp- 
toms. The pulse rate had increased steadily to 152 shortly 
before death, and the rectal temperatures had ranged between 
99° and 100° F. 

Laboratory Data. — Blood; leukocytes, 14,000; red blood 
corpuscles, 5,800,000; sugar 0.093 per cent; urea nitrogen, 
0.016 per cent. Urinalj^is: normal except for high specific 
graiuty (1.036). Stool and gastric contents were not obtained. 
Lumbar puncture: pressure 7 mm. of mercury, Queckenstedt 
test negative, fluid slightly cloudy, cell count 4 (aU. lympho- 
cjdes), globulin 2 plus, sugar 0.079 per cent, Wassermann 
negative, colloidal gold curve normal, culture sterile, and there 
were no organisms found in stained smear. Cisternal puncture 
(postmortem): slightly cloudy fluid, globulin 2 plus, cell 
count 5 (aU lymphoc 5 rtes) . 

An autopsy was performed by Dr. A. Wallis and an ex- 
haustive study of the central nervous system is being reported 
elsewhere.^® In brief, pathological changes were found in the 
anterior horn cells of the spinal cord and in the neurons of 
the cranial motor nuclei. Also noteworthy were the marked 
edema of the small and middle-sized pyramidal cells in Lamina 
III of the agranular cortex, and the reduction in number of 
small cells in the red nuclei. 


Case II. — ^The fourteen-year-old brother (P.P.) of the 
first patient was admitted on January 6, 1934, to Dr. T. 
I'IcCrae’s service, complaining of inability to swallow, double 
'dsion, slurring of speech, dizziness, and inability to walk. 

Family History . — As noted in Case I. 

Past Illnesses. — IMumps, measles and “discharging ear” in 
early childhood, tonsillectomy at ten. 

Present Illness.~The patient had been well, and attended 
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Physical I'.xantiiialinn. — (January .Stii, 8 p.m.) Patient 
comfortable, nutrition and color Rood, cliecks flushed, skin dr}’, 
rectal temperature 99.1° I'., and pulse rate 124. The marked 
ptosis of both upper lids pave her a lethargic appearance, 
though she was mentally alert and keenly aware that she was 
seriously ill. Iler vision and speech were greatly impaired, her 
voice had a nasal tone, and she was unable to swallow or clear 
her throat. The eyelids could be closed firmly, but could not 
be elevated. The pupils were widely dilated; direct and 
crossed light rcfle.xes were present but diminished; the eyes 
could not be e.xternally rotated and there was slight reddening 
of the right optic disk. She was unable to wrinkle her fore- 
head, and there was diminished retraction of the angles of the 
mouth upon deliberate effort to smile. She could not purse the 
lips, whistle, or open her mouth widely, though she could 
clench her teeth firmly. Protrusion of the tongue was limited, 
and she was unable to touch Uie angles of the mouth with the 
tip of the tongue. Mucus accumulated in the oropharynx as 
she could neither swallow nor expel it. The pharyngeal and 
palatine reflexes ivere absent. At this time the neck muscles 
were not weak, and shrugging of the shoulders was possible. 
The tendon reflexes were active. Both hand grips were defi- 
nitely weakened. The heart, lungs and abdomen were normal 
to clinical examination. 

At midday on January 6th, lateral deviation of the leh 
eye occurred when a voluntary effort was made to depress it, 
and the masseter muscles had become definitely weakened. 
At 6.30 p. M., there was bilateral complete blepharoptosis, 
slight deviation of the left eye medially and of the right eye 
laterally; difficulty in depressing the right eye; limited upward 
movement of each orbit; inability to close the eyelids firm!} 
but tlie corneal reflexes were active. There was further weak- 
ness of the facial muscles causing inability to smile, whistl^) 
open the mouth or blow out the cheeks. The palate was im- 
mobile and the tongue could not be protruded. The hand 
clasps were weaker, as were the muscles of the extremities, 
while the biceps, triceps and Achilles reflexes were absent. 
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At 11.30 P.M., the patient became very restless, tossing the 
hands and feet about, and an hour later was incontinent of 
urine. The breathing became labored, cyanosis appeared, and 
at 1.05 A. M. (January 7th), respirations ceased abruptly; 
death occurred before a respirator could be utilized, approx- 
imately one hundred and eleven hours after the onset of symp- 
toms. The pulse rate had increased steadily to 152 shortly 
before death, and the rectal temperatures had ranged between 
99° and 100° F. 

Laboratory Data. — Blood; leukocytes, 14,000; red blood 
corpuscles, 5,800,000; sugar 0.093 per cent; urea nitrogen, 
0.016 per cent. Urinalysis: normal except for high specific 
gravity (1.036). Stool and gastric contents were not obtained. 
Lumbar puncture: pressure 7 mm. of mercury, Queckenstedt 
test negative, fluid slight!}^ cloudy, ceU coimt 4 (all lympho- 
cjdes), globulin 2 plus, sugar 0.079 per cent, Wassermann 
negative, colloidal gold curve normal, culture sterile, and there 
were no organisms found in stained smear. Cisternal puncture 
(postmortem); slightly cloudy fluid, globulin 2 plus, cell 
count 5 (all lymphocytes). 

An autopsy was performed by Dr. A. Wallis and an ex- 
haustive study of the central nervous system is being reported 
elsewhere.^® In brief, pathological changes were found in the 
anterior horn ceUs of the spinal cord and in the neurons of 
the cranial motor nuclei. Also noteworthy were the marked 
edema of the small and middle-sized pyramidal cells in Lamina 
III of the agranular cortex, and the reduction in number of 
small cells in the red nuclei. 

Case n. — The fourteen-year-old brother (P.P.) of the 
first patient was admitted on January 6, 1934, to Dr. T. 
McCrae’s service, complaining of inability to swallow, double 
\fision, slurring of speech, dizziness, and inability to walk. 

Family History . — ^As noted in Case I. 

Past Illnesses. — Mumps, measles and “discharging ear” in 
early childhood, tonsillectomy at ten. 

Present Illness . — The patient had been well, and attended 
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school on Janiiarj' 4(h, but upon awakening at 6:30 A. M. 
next morning he experienced marked vertigo on standing. He 
returned to bed after eating breakfast. At 10 A. M., with no 
improvement, lie visited the hospital, reporting also that his 
eyes were “hurting.” The only positiv’e finding on a careful 
physical examination was a mild conjunctivitis, but because 
of tlie vertigo he was kept at rest under observation until 5 
p. M., when he was sent home wdth no new developments. 
That evening he vomited — an ill omen. He slept well but 
when awakened at S a. m. (January 6th) was unable to rise 
because of extreme vertigo. His eyes “hurt” slightly, there 
was lacrimation, and he could not swallow. He was returned 
to the hospital by ambulance. Nothing unusual about his 
diet could be determined, except for tbe mushrooms 
supra) eaten January 1st. 

Physical Examination (January 6th). — The patient was 
conscious and mentally alert; rectal temperature 99° F., 
rate 115, blood pressure 126/104. There were present bi- 
lateral blepharoptosis (more marked on the left), mydriasis, 
diminished pupillary response to light, complete ophthalmo- 
plegia and active corneal reflexes. The right comer of the 
mouth drooped slightly, but he was able to wrinkle the fore- 
head and close the eyes firmly. The soft palate was com- 
pletely immobile, and the tongue could be weakly protruded 
in the midline. Cutaneous perception of pain was normal- 
The hand clasps were weakened, but the power in the arms 
and legs was good; there was no incoordination, no muscular 
twitchings, and no convulsive movements. The biceps, triceps 
and patellar reflexes were active and equal; the heel-to-heel 
test was accurately performed. There was no characteristic 
Babinski sign on plantar stimulation, though all toes and the 
ankle were e.xtended. The sensations of position, vibration 
and pain were intact. There was no stiffness of the neck, and 
no Kernig’s sign. The abdominal and cremasteric reflexes 
were active but easily fatigued. 

At this time the neurological signs were largety confined to 
the cranial nerves, especially the third, fourth, sixth, tenth, 
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and twelfth, with partial involvement of the seventh. There 
were no signs of meningeal irritation. The process indicated 
involvement of the base of the brain, especially the nuclei of 
the cranial nerves mentioned. Encephalitis, an abortive type 
of anterior poliomyelitis, or some intoxication were considered 
as possible causes. 

January 7th. — ^Ptosis of the eyelids was almost complete; 
there was definite palsy of the muscles supplied by the seventh 
nerves, coupled with inability to wrinkle the forehead; he 
could open his mouth slightly, but could not retract the 
comers; the masseter muscles were active. The tongue was 
weaker — he could protrude only the tip and it deviated slightly 
to the right. Thoracic excursion was diminished, and respira- 
tion was abdominal in character. There was no weakness of 
the leg muscles. The abdominal and biceps reflexes were ab- 
sent. The patellar reflexes responded only to repeated stimu- 
lation. There were no sensory changes. These signs sug- 
gested a progressive involvement of the spinal cord as well as 
the bulbar region. 

On the morning of January 7th, the patient became cyan- 
osed and the respiration more feeble. He was placed in the 
respirator, but the improvement was temporary. Death fol- 
lowed shortly, eighty hours after onset of symptoms. The 
pulse rate had increased to 132 before death, and the highest 
rectal temperature was 99.2° F. There was no bowel move- 
ment during his hospital stay. The patient’s mental alertness 
was a striking contrast to his lethargic appearance, and per- 
sisted almost to the end. An autopsy was not permitted. 

Comments. — Both patients had eaten mushrooms — ^as had 
the father who remained well — on January 1st. The onset of 
illness in Case I was about 10 a. m. January 2nd, and in Case 
II, 6.30 A. M. January 5th. The delayed onset of symptoms, 
the escape of the father, and the autopsy findings exclude 
mycetismus. 

The first patient had eaten a “wiener” but her brother had 
not. The mother insisted that her own illness was an “ordi- 
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nnr>' sore (liroat/' and the infant brother, hospitalized else- 
where, had an acute up|)cr respiratory infection. 

That only two members of a large family should be pois- 
oned, apparently on different days, suggests that probably 
the greater part of the noxious food was free of the toxin. Tins 
possibility has been stre.ssed in another instance by McCas- 
key.'' All members of tlie family had allegedly partaken of 
the same foods, except as noted above. Efforts to identify 
tlie source of the toxin were unsuccessful. 


Diagnosis. — Encephalitis and mushroom poisoning were 
discarded in favor of anterior poliomyelitis of the bulbar typ^i 
despite the season of the j'car, and the simultaneous occurrence 
in siblings. Botulism was discussed, but the symptoms were 
considered in accord with acute bulbar poliomyelitis. This 
decision w-as finally reversed by exclusion of the latter at 
autopsy, and we are convinced tliat these were ty^^ical cases o 
botulism, though lacking bacteriological support of this diag- 


nosis. 

For completeness, it should be mentioned that cerebro 
spinal syphilis, toxic ophthalmoplegia, rabies, postdiphdierihc 
complications, poisoning with belladonna or methyl salicyla^^i 
and atypical Landry’s paralysis may be confused with boW 
lism. 

The investigation and treatment, in retrospect, were inco^ 
plete ; hence we present in more detail an outline of more a 
quate study of suspected cases of botulism. , 

A. General. — 1. Obtain the assistance of municipal ai’ 
state Boards of Health for an epidemiological survey, prop y 
actic immunization of other contacts, securing of antitoxHi; 


2. By careful review of the diet, identify and, if possibk» 
procure a sample of the responsible food for laboratory exam' 
nation. 

3. All other persons who ate the suspected food should be 
given immunizing doses of mixed antitoxin sera — 2000 units 
of type A and 2000 units of type B — subcutaneously after test 
ing for sensitivity. 
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4. If the responsible food has been commercially prepared, 
the manufacturer should be notified at once in order that other 
contaminated foods may be recalled. Suspected food may be 
rendered safe for further storage by adequate pressure cooking, 
or for ingestion by boiling immediately before consumption. 

B. Specific.— 1. The patient’s stool and vomitus, as well 
as suspected foodstuffs, should be subjected to microscopic 
search for the organism in the stained smears, and to bacterio- 
logical cultures in anaerobic glucose media. 

2. Inoculation of guinea-pigs, or preferably mice, with fil- 
tered aqueous solutions of food, vomitus, feces or intestinal 
washings containing the toxin will promptlj’^ reproduce the 
cHnical manifestations as seen in man. Mice inoculated intra- 
peritoneally will usually die within six hours. giving one 
mouse the toxin alone, a second mouse toxin with type A anti- 
toxin, and a third mouse toxin plus type B antitoxin, the spe- 
cific serum may be quickly selected, and the strain of organism 
identified. 

3. Chickens fed on the toxic material will develop “limber- 
neck” only if t^rpe A toxin be present, being refractory to type 
B toxin.^* 

4. Isolation of the toxin from the patient’s blood is feasible. 
Citrated blood may be injected intraperitoneaUy into am'mak 
for this purpose.^® Bergman et alP identified the toxin in the 
bloqd of several patients by toxin-antitoxin experiments of this 
character. 

5. At autopsy, the bacillus is most likely to be demonstrated 
in the brain, spleen®' and jejunal waU.^'* 

C. Treatment. — l. Antitoxin. Before the strain is identi- 
fied, 10,000 units of mixed (A and B) antitoxin sera should be 
given intramuscularly after preliminarjf testing for serum sen- 
sitivity; the same dosage of univalent serum is subsequently 
administered at twent 5 '-four-hour intervals. If given before 
the toxin is fixed in the tissues, u c., before the onset of symp- 
toms. the prognosis is good; otherwise it does not appear to 
alter the course of the disease, but even after sjTnptoms appear. 
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it will nculrali/,c llit* toxin present in the blood, or subsequently 
absorbed from the intestinal tract. 

Bolulimis antitoxin niaj' be obtained from the Jensen & 
Salisbury Laboratory, Inc., Kansas City, Mo.; from the Hy- 
gienic Laboratory', Washington, J). C.; and from the Depart- 
ment of Health, New York City. 

2. Absolute rest. The patient should be kept under the 
influence of morphine or sodium amytal after the diagnosis is 
made. 

3. Diet. Liquids should be given freely with adequate 
calories (30 per kilogram of body weight) by nasal tube left 
ui situ. 

4. Gastric lavage. This is recommended if the patient is 
seen early'. Oleum ricini, l!4 ounces, or magnesium sulphate, 
1 ounce, may be left in the stomach. 

5. Enemata. Early evacuation of the intestinal tract is 
highly desirable. 

6. Artificial respiration. Respirations may cease with litte 
warning. The slightest signs of respiratory embarrassment m 
dicate “respirator” treatment. 
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jMetabolic Clikic, Pennsylvania Hospital 


DIABETES MELLITUS AND HYPOTHYROIDISM 
WITH A REPORT OF A CASE 

Diabetes mellitus complicated by hypothyroidism is rare 
and there is but a small literature on this subject. This is in 
contrast to 1.1 per cent of all patients with hyperthyroidism 
who have true diabetes (Wilder^). 

Joslin^ reported a case of myxedema with subsequent de- 
velopment of diabetes. The diabetes was readily controlled 
by dietetic treatment. Thyroid medication was continued by 
the patient according to her symptoms for eighteen months. 
During this time the diabetes seemed to become more severe. 
Hospitalization and insulin treatment were refused. Never- 
theless a moderate diet prevented glycosuria. The basal 
metabolic rates varied from — 32 per cent before to -{-14 
and —9 per cent after the onset of diabetes and during thy- 
roid therapy. Another case® cited had diabetes for eleven 
years before the onset of myxedema. Basal metabolic deter- 
minations in this instance averaged — 20 per cent. 

Holst® reported an improved tolerance for glucose in a 
diabetic who developed myxedema following thyroidectomy 
for exophthalmic goiter. Wilder^ records improvement in 
tolerance in a diabetic chUd, aged three years, coincident with 
the development of mjxedema. Growth was resumed but in- 
tense glycosuria and ketosis followed thyroid therapy. 
Growth ceased and the tolerance improved when thyroid 
treatment was stopped. This was so striking that the patient 
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DIABETES MELLITIIS AND HYPOTHYROIDISM 
WITH A REPORT OF A CASE 

Diabetes meUitus complicated by hypothyroidism is rare 
and there is but a small literature on this subject. This is in 
contrast to 1.1 per cent of all patients with hyperthyroidism 
who have true diabetes (Wilder^). 

Joslin® reported a case of myxedema with subsequent de- 
velopment of diabetes. The diabetes was readily controlled 
by dietetic treatment. Thyroid medication was continued by 
the patient according to her symptoms for eighteen months. 
During this time the diabetes seemed to become more severe. 
Hospitalization and insulin treatment were refused. Never- 
theless a moderate diet prevented glycosuria. The basal 
metabolic rates varied from — 32 per cent before to -|-14 
and — 9 per cent after the onset of diabetes and during thy- 
roid therapy. Another case® cited had diabetes for eleven 
years before the onset of mjrsedema. Basal metabolic deter- 
minations in this instance averaged — 20 per cent. 

Holst^ reported an improved tolerance for glucose in a 
diabetic who developed myxedema following thyroidectomy 
for exophthalmic goiter. Wilder^ records improvement in 
tolerance in a diabetic child, aged three years, coincident with 
the development of mjrxedema. Growth was resumed but in- 
tense glycosuria and ketosis followed thyroid therapy. 
Growth ceased and the tolerance improved when thyroid 
treatment was stopped. This was so striking that the patient 
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“could cat anytliinp without excreting sugar.” The child pre^ 
sented the aiipearatice of juvenile myxedema, “the face dull 
and expressinnle.'^s, the skin dry and thick, the hair coarse and 
scanty.” 'I'he mentality and physical development were much 
retarded with a 15. M. R. of — 45 per cent. There was no 
glycosuria and the blood sugar was 0.12 per cent. Thyroid 
extract was again administered in small doses and the metab- 
olism raised gradually. The diet was rigidly restricted. 
the B. M. R. reached —10 per cent sugar appeared in the 
urine. Glycosuria continued — as much as 20 Gm. daily— n’' 
the fasting blood sugar reached 0.145 per cent, in spite 0 
units of insulin daily. This case, according to Wilder, len 
support to the theory' that w'ith lower metabolic rates 
tissue cells can utilize a given amount of glucose with ess 
insulin than w'hen the metabolism is at a higher rate. 

Wrighf* presented 2 cases of myxedema and diabetes u 
which, contrary to tlie accepted theory, the administration 
thyroid extract had no untoward effect on the action 0 
sulin. • . 

Case Report. — W. C., female, age thirty-eight, a 
was admitted to the Pennsylvania Hospital October 14, > 

complaining of: a craving for sw'eets, itching about the vu 
dizziness, flashes of light before her ey'es, headache, 
pation, loss of weight, frequent urination with noctuna 
burning on urination, numbness, tingling in the legs an P 
ful fingers. , 

The family history was irrelevant and her past 
consisted of scarlet fever, whooping cough and 
childhood, pleurisy in 1917, influenza in 1918 and 
in 1922. Her best weight was 82.7 Kg. (182 pounds) in 1 
she has had excessive thirst for many years and recently s 
has slept poorly. . . 

Present Illness . — On August 27, 1935, rising to voi ^ 
night, she became dizzy and fell, striking her head, 
headache and vertigo have been constant symptoms since, 
creased appetite, frequency of urination, with large quantiW- 
of urine have been noted for many years but on Septem 
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23, 1935, she first noticed pruritus vulvae. This has persisted. 
Glycosuria was detected on October 10 and the blood sugar 
was 265 mg. 

Physical Examination . — The points of note were; height. 
62 inches; weight, 71,8 Kg. (158 pounds); blood pressure, 
170/95; patient short and stout with some fulness of neck. 
Skin thickened. Left border of cardiac dulness 12 cm. from 
the midsternal line in the fifth costal interspace. Soft sys- 
tolic murmur at the apex. Pulmonic second sound greater 
than the aortic second. Abdomen moderately obese. 

Laboratory Data: see table, pages 282, 283. 

Discussion. — ^This patient presented the appearance of 
ha\’ing a moderately severe diabetes complicated by hypothy- 
roidism. The diabetes, before standardization, was sufficiently 
severe to cause a loss of weight in spite of a low metabolism, 
the basal metabolic rate being —27 per cent. Subsequently 
when the diabetes was controlled there was no loss of weight 
with a diet of 1100 calories. Following thyroid therapy, how- 
ever, a decrease in weight ensued. During this treatment the 
diet and insulin were kept practically constant, the inc;iilin 
averaging approximately 35 units daily. The blood sugar 
values varied from 0.265 to 0.08 per cent, and the weight 
steadily decreased from 155 poimds to 137% pounds. The 
basal metabolic rate reached +31 per cent. At this point it 
was decided to stop the thyroid medication and note the 
changes that ensued. In three months the weight increased 
to loO pounds, higher than at the time of admission to the 
ward. The insulin was gradually decreased as the basal rate 
returned to the former level, the blood sugar dropped to 
normal, and the urine became practically sugar free. It 
would appear that on a continued restricted diet (1100 
calones) this indi\ndual should be able to maintain her weight 
at about 150 pounds, and also remain fairly weU standardized 
unless some factor such as an infection, thjToid therapv preg- 
nancj-, fever or intoxication should complicate the picture 
Any of these would elevate the metabolism and consequentlv 
larger amounts of insulin would be necessary. 
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Conclusion. — ^This case serves to illustrate that by in- 
creasing the total tnetabolisni with thyroid; tlie diabetes b 
made more severe. This has been noted by others.''' 
thyroid was stopped, the basal metabolism and in consequence 
the total metabolism was lowered and the diabetes appeared 
less severe and was more easily' controlled. 
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HYPERTHYROIDISM 

AN EVALUATION OF BLOOD IODINE, IMPEDANCE ANGLE AND 
BASAL METABOLIC RATE IN BORDERLINE CASES 

In a survey of the hj^ierthETroid sjnidrome,* certain basic 
facts should be borne in mind. First — while one is impressed at 
the bedside that many symptoms of Graves’ disease may be at- 
tributed to other glands of internal secretion than the thyroid, 
such as the adrenal glands, the pituitary, etc., the fact remains 
that when the surgeon fails to remove sufficient thjToid tissue 
the patient will return after a certain interval of time with 
sjTnptoms of hj^erthjnroidism, and when sufficient thyroid 
tissue is removed the second time, the sjTnptoms will largely 
disappear. Therein lies a fact which is difficult to reconcile 
■^th Zondek’s^ so-called “peripheral theorj'” of the pathogene- 
sis of Graves’ disease. The recent follow-up study by Thomas 
and ^enhofF of patients who were operated on for hyper- 
lh\Toidism by removal of approximately nine tenths of the 
thjToid gland, shows that over 90 per cent of the cases were 
completely rid of their symptoms. The histological picture 
of the thyroid tissue was that of hyperplasia and hypertrophy. 
Then again patients dying of hyperthyroidism show, as the 
most outstanding anatomic finding, alterations in the thyroid 
gland almost to the exclusion of other organs. Even the en- 
largement of the thymus is not a constant finding, being pres- 

* For pracUcal purposes the term ‘•hyperth>ToiclLcm” includes Graves’ dis 
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cut in only 15 |)('r rent of the eases; and the structural changes 
in the liver in the form of well-marked hepatitis occurs only 
in about 54 per cent of cases.'^ Attempts to produce hyper- 
thyroidism in man by injection of (hy'rotropic hormone of tie 
anterior pituitary have been disajipointing, although in anmals 
this hormone is cajiablc of producing hyperplasia of the thy- 
roid, rise in metabolism and loss of weight."' 

One therefore is forced to conclude that hyperthyroidism 
in man is associated with hyperplasia of the thyroid and that 
the removal of the greater part of the thyroid gland ofiers 
the best therapeutic approach today as it will result, in a gr^t 
majority of patients, in a marked clinical improvement or cure. 

The second fact to be considered is that tlie inherent 
capacity of tissues to respond to the thyroid stimulation varies 
in different individuals. This may explain why in some pa- 
tients suffering from hyperthyroidism the outstanding symp- 
toms will be referable to the cardiac and in others to the 
gastro-intestinal and in still another group of patients to the 
nervous system. This phase will be discussed in some detail 
later. 

From a diagnostic point of view it is important to stress the 
fact that the outstanding physiological abnormality of hypa^ 
thyroidism is the derangement of the regulatory control 0 
tissue oxidation. This is measured by the determination of 
the basal metabolic rate. Thyroid activity may be judged b) 
another method. The thyroid gland functions as a regulate'' 
of iodine metabolism. The thyroid hormone, thyroxin, 
high in its iodine content. It is apparent then that the ley^ 
of blood iodine and the amount of iodine e.xcreted in the unne 
may serve as a diagnostic aid in evaluating thyroid activity. 
A similar analogy one finds in evaluating pancreatic function 
by the blood sugar level and the amount of sugar excreted m 
the urine. The average normal blood iodine content found b) 
Mr. Charles Goss in my laboratory on a group of 15 patient-' 
without evidence of thyroid disease was 1 1 gamma per 100 cc- 
of blood (a gamma or microgram is 0.001 mg.). In 1^ P^' 
tients with toxic goiter, including both the diffuse and nodula^ 
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typ6) ths blood iodine varied from 15 to 39 gamma, the basal 
metabolic rate ranged in tliese patients from plus 24 to plus 
56 per cent. Similar observations have been made b}' other 
workers. It is interesting tliat no correlation between the 
clinical severity of the disease, the basal metabolic rate 
and the concentration of blood iodine was noted. One must 
also bear in mind the fact that in some patients there may be 
an abnormally high excretion of iodine and therefore the blood 
iodine level may remain normal (a negative iodine balance). 

During the progress of these studies it was my impression 
that the method for blood iodine determination was too com- 
plicated and time consuming to prove of practical importance 
in the diagnosis of hj'perthyroidism.* Dr. D. Roy McCul- 
lagh® of Cleveland has described a method which appears to 
be relatively simple and accurate. I personally had no ex- 
perience with it. 

Recently a bioelectric method for diagnosis of hyperthy- 
roidism has attracted attention. This procedure is designated 
by Brazier' as the determination of the impedance angle, and by 
Lueg,® Wohl° and others, as the polarization capacity of the 
skin. \iTiile, for the impedance angle, high frequency alternat- 
ing current (20,000 cycles) is used, it is important to point 
out that the quantities measured by the different workers are 
closely related to the impedance of the body to an alternating 
current passed through the body.^” Brazier foimd that “in 
thjuotoxicosis there is a very marked deviation from the nor- 
mal, these cases giving verj^ high values for the impedance 
angle.” She also found that the severer the disease the higher 
the impedance angle. On the other hand we foimd that the 
polarization capacity of the skin was not correlated with the 
basal metabolic rate in everj'^ instance. After working on 
this problem for two years I feel that the method is pregnant 
with too many technical difficulties to prove of clinical value, 
especially in the borderline cases. Dr. Lahey in a personal 
communication to the author writes; “we have had as high 

* The method used by Mr. Charles Goss svas that of Metzger and Bauman; 
Jour. Biol. Chem , vol. 9S, Xov., 1952, p. 403 . 
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ciU ill niily 15 per cent of Uio casts; and tlic structural changei 
in tlic li\('r in tlic form of ivcll-niarkcd hepatitis occurs only 
in aljoiii 5-1 per cent of cascs;^ Attempts to produce hyper- 
lliyrnidisni in man liy injection of thyrotropic hormone of the 
anterior pituitary have been disappointing, although inanimah 
this hormone is capable of [irodiicing hy'pcrplasia of the thy- 
roid, rise in metabolism and loss of weight.'* 

One therefore is forced to conclude that hyperthyroidism 
in man is associated with hypeqilasia of the thyroid and that 
the removal of the greater part of the thyroid gland offers 
the best therapeutic approach today as it will result, in a great 
majority of patients, in a marked clinical improvement or cure. 

The second fact to be considered is that the inherent 
capacity of tissues to respond to the thyroid stimulation vanes 
in different individuals. This may explain why in some 
tients suficring from hj'perthyroidism the outstanding sym^ 
toms will be referable to the cardiac and in others to the 
gastro-intcstinal and in still another group of patients to the 
nervous system. This phase will be discussed in some 
later. 

From a diagnostic point of view it is important to straslh^ 
fact that the outstanding physiological abnormality of hyp^”' 
thyroidisni is the derangement of the regulatory control o 
tissue oxidation. This is measured by tlie determination o 
the basal metabolic rate. Thyroid activity may be judged h> 
another method. The thyroid gland functions as a regulate’^ 
of iodine metabolism. The thyroid hormone, thyroxin, 
high in its iodine content. It is apparent then that the leye 
of blood iodine and tlie amount of iodine excreted in the no”® 
may serve as a diagnostic aid in evaluating thyroid activity 
A similar analogy one finds in evaluating pancreatic function 
by the blood sugar level and the amount of sugar excreted 
the urine. The average normal blood iodine content found 
Mr. Charles Goss in my laboratory on a group of 15 
without evidence of thyroid disease was 1 1 gamma per 10*^ 
of blood (a gamma or microgram is 0.001 mg.). In 18 
tients with toxic goiter, including both the diffuse and nodub^ 
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type, the blood iodine varied from 15 to 39 gamma; the basal 
metabolic rate ranged in these patients from plus 24 to plus 
56 per cent. Similar obser\'ations have been made by other 
workers. It is interesting tliat no correlation between the 
clinical severity of the disease, the basal metabolic rate 
and the concentration of blood iodine was noted. One must 
also bear in mind the fact that in some patients there may be 
an abnormally high excretion of iodine and therefore the blood 
iodine level may remain normal (a negative iodine balance). 
During the progress of these studies it was my impression 
that the method for blood iodine determination was too com- 
plicated and time consuming to prove of practical importance 
in the diagnosis of hjfperthjToidism.* Dr. D. Roy IN'IcCul- 
lagh*^ of Cleveland has d^cribed a method which appears to 
be relatively simple and accurate. I personally had no ex- 
perience with it. 

Recently a bioelectric method for diagnosis of hyperthy- 
roidism has attracted attention. This procedure is designated 
by Brazier' as the determination of the impedance angle, and by 
Lueg,® Wohl® and others, as the polarization capacity of the 
skin. IMiile, for the impedance angle, high frequency alternat- 
ing current (20,000 cycles) is used, it is important to point 
out that the quantities measured by the difierent workers are 
closely related to the impedance of the body to an alternating 
current passed through the body.^” Brazier found that “in 
thiTotoxicosis there is a vein^ marked deviation from the nor- 
mal, these cases giNung verj' high values for the impedance 
angle.” She also found that the severer the disease the higher 
the impedance angle. On the other hand we found that the 
polarization capacity of the skin was not correlated with the 
basal metabolic rate in everj’^ instance. After working on 
this problem for two years I feel that the method is pregnant 
with too many technical difficulties to prove of clinical value 
especially in the borderline cases. Dr. Lahey in a personal 
communication to the autlior writes: “we have had as high 

» The method used by Mr. Charles Goss was that of Metzger and Bauman; 
.Tour. Biol. Chem , vol, 9S, Nov., 1932, p. 405. 
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cut, ill only 15 per vont of (lie cases; and the structural changes 
in the liver in the form of well-marked hepatitis occurs only 
in about 54 per cent of cases." Attempts to produce hyper- 
thyroidism in man by injection of thyrotropic hormone of the 
anterior pituitary have been disajipointing, although in animah 
tin's hormone is ca(Kib!c of jrroducing hyperplasia of the thy- 
roid, rise in metabolism and loss of weight.'* 

One therefon? i.s forced to conclude that 'hj^erthyroidisin 
in man is associated with liypcrplasia of the thyroid and that 
the rcniowal of the greater part of tlic thyroid gland offefi 
the best iherapenlic approach today as it will result, inagr^t 
majority'' of patients, in a marked clinical improvement or cure- 

The second fact to be considered is that the inherent 
capacity of tissues to respond to the tliyroid stimulation vane 
in diflercnt individuals. This may e.xplain why in some pa- 
tients suflcring from hyperthyroidism tlie outstanding symP" 
toms will be referable to the cardiac and in others to the 
gastro-intcstinal and in still another group of patients to the 
nervous system. This phase will be discussed in some detail 
later. 

From a diagnostic point of view it is important to stress the 
fact that the outstanding physiological abnormality of hj'p®f 
thyroidism is the derangement of tire regulatory control o 
tissue oxidation. This is measured by the determination o 
the basal metabolic rate. Thyroid activity may be judged b) 
another method. The tliyroid gland functions as a regulator 
of iodine metabolism. The thyroid hormone, thyroxin, ^ 
high in its iodine content. It is apparent then that the le'r 
of blood iodine and the amount of iodine excreted in the urine 
may serve as a diagnostic aid in evaluating thyroid actiidty 
A similar analogy one finds in evaluating pancreatic functioa 
by the blood sugar level and the amount of sugar excreted m 
the urine. The average normal blood iodine content found ) 
Mr. Charles Goss in my laboratory on a group of 15 pntieu' 
without evidence of thyroid disease was 11 gamma per 100 
of blood (a gamma or niicrogram is 0.001 mg.). lu IS ^ 
tients ivith toxic goiter, including both the diffuse and node 3 
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type, the blood iodine varied from 15 to 39 gamma; the basal 
metabolic rate ranged in these patients from plus 24 to plus 
56 per cent. Similar obser\'ations have been made by other 
workers. It is interesting tliat no correlation between the 
clinical severit}’’ of the disease, the basal metabolic rate 
and the concentration of blood iodine was noted. One must 
also bear in mind the fact that in some patients there may be 
an abnormal^ high excretion of iodine and therefore the blood 
iodine level may remain normal (a negative iodine balance). 

During the progress of these studies it was my impression 
that the method for blood iodine determination was too com- 
plicated and time consuming to prove of practical importance 
in the diagnosis of hj^erthiuroidism.* Dr. D. Roj’’ jMcCuI- 
lagh® of Cleveland has described a method which appears to 
be relatively simple and accurate. I personally had no ex- 
perience with it. 

Recently a bioelectric method for diagnosis of hyperthy- 
roidism has attracted attention. This procedure is designated 
by Brazier' as the determination of the impedance angle, and by 
Lueg,® WohP and others, as the polarization capacity of the 
skin. MTiile, for the impedance angle, high frequency alternat- 
ing current (20,000 cycles) is used, it is important to point 
out that the quantities measured by the different workers are 
closely related to the impedance of the body to an alternating 
current passed through the body.^** Brazier found that “in 
thjuotoxicosis there is a verj'^ marked deviation from the nor- 
mal, these cases gi\dng ver}^ high values for the impedance 
angle.” She also foimd that the severer the disease the higher 
the impedance angle. On the other hand we found that the 
polarization capacity of the skin was not correlated with the 
basal metabolic rate in ever^'^ instance. After working on 
this problem for two 3'ears I feel that the method is pregnant 
uath too many technical difficulties to prove of clinical value, 
especially in the borderline cases. Dr. Lahey in a personal 
communication to the author writes: “we have had as high 

• The method uied by Mr. Charles Goss was Uiat of Metzger and Bauman; 
jour. Biol, Chem , vol. 9S, Xov., 1932, p. 405. 
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as 29 per cent error In tlic cases of liypcrthyroidism” (using 
the iin[ief!aiu:e anigle). 

I'or practical ptir()oses (he diagnosis of hyperthyroidism is 
to be made from (lie clinical manifestations of the patient and 
a marked rise in (he basal metabolic rate. The classical symp- 
toms of hyperthyroidism arc appreciated by all of us. They 
arc: loss of weight in spite of increased energy intake, loss d 
strength, hy'pcrsensitiveness to heat, the persistent tachycardia 
and the characteristic emotionalism; irritability and restless- 
ness. The atypical case of hyperthyroidism presents difficul- 
ties in diagnosis because of its protean symptomatology whidi 
may mimic organic disease of the heart, gastro-intestinal dis- 
turbance and because the basal metabolic rate may not be 
within the e.xpected range. An increase in the basal rate is 
generally accepted as an indication of a thyrotoxic state, h 
should be borne in mind, however, that there is a small group 
of patients wiUi hyperthyroidism, whose basal rate rema® 
normal. This might be explained as due to the fact that ^ 
test is taken during the quiescent period, either as the resu 
of a spontaneous or an iodine remission. Again, there are per 
sons who have normally a lower basal rate, and therefore a 
rate that would be considered normal in another individua, 
might indicate thyrotoxicosis in such a person. In one of our 
cases of hyperthyroidism, masked as paroxysmal tachycar 
the basal rates were plus 7, plus 9, plus 3 and minus 12- 
thyroidectomy brought about an amelioration of the symptoois 
that differed in no way from that in thyroidectomized patients 
with similar symptoms and a high basal rate. This pan 
belonged to a group to whom operation has been denied, 
to overestimation of the importance of the metabolic rate. 
A similar experience was described by Morris.^" One shou > 
however, be cautious in diagnosing hyqierthyroidism in a pa 
tient who has a normal rate; other signs of hyperthyroidism 
are to be carefully looked for in the confirmation of di® 


diagnosis. 

Some patients with tuberculosis, essential hypertension 
cardiac decompensation may present confusing points 


and 

of 
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similarity vrith hyperthyroidism. It is to be borne in mind 
that the basal rate determination may not prove of great help 
m these conditions, since it is frequently elevated. Thus in 
pulmonary tuberculosis (advanced) the basal rate may be as 
high as plus 30 per cent. In early tuberculosis, however, the 
basal rate is normal.^® 

It may be impossible at times to decide whether one deals 
with early hyperthyroidism or malignant hypertension. The 
tachycardia, loss of weight, and muscle weakness are not un- 
common in hypertension. Still greater confusion may arise 
when there is a fulness of the eyeballs which may simulate 
exophthalmos. One patient in our series presented such a 
picture; and even after six weeks of close observation, it was 
extremely difficult to make a differential diagnosis.^* The 
basal metabolic rate may not be of much help in such a case 
since in hypertension the basal metabolic rate may be ele- 
vated.^® A high diastolic blood pressure is usually formd in 
hypertension and not in hyperthyroidism. This point might 
prove of value in the differential diagnosis. 

A useful procedure in establishing the diagnosis in cases 
with an elevated basal rate is to observe the specific effect 
of Lugol’s solution.^® A series of metabolic tests is made before 
iodine is administered. This is done in order to detect a pos- 
sible drop as the result of the patient’s training in taking the 
tests. On about the eighth day of treatment, a most character- 
isitc drop in the basal rate occurs if the patient suffers from 
hyperthyroidism; the clinical status may not be noticeably 
improved. After iodine is discontinued there is a rise in the 
rate after some interval. This is almost conclusive evidence 
of hyperthyroidism. 

.Another group of patients in whom the basal metabolic rate 
is often elevated are persons suffering with cardiac decompen- 
sation. It may become necessary^ to decide whether the high 
basal rale may be due to a possible hyperthyroidism being the 
cause of the cardiac disturbance. The average increase in the 
basal rate in cardiac decompensation without hyperthyroidism 
is said to be 59 per cent above normal. 
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In a group of .nS cases studied at tiic Philadelphia General 
Hospital, Dr. Harold Robertson and I found the average basal 
rate to be plus 30. In one of our patients with cardiac de- 
compensation due to mitral stenosis and insufficiency, the basal 
rate during tlie period of decompensation averaged plus 26 
per cent. After nine days of restoration of compensation, it 
came down to plus 5 per cent. An increase of the basal rate 
above 30 per cent should be considered as due to hyperthyroid- 
ism, rather than to cardiac decompensation unless dyspnea is 
very marked. 

The most bothersome condition to be distinguished from 
hyperth 3 'roidism is that of autonomic imbalance, especially 
when tliere is present a goiter, tremor, and loss of weight- 
Such conditions have often been erroneously classified as 


formes frustes. “Such patients,” as McGregor puts it, “ar^ 5° 
often tlie victims of overenthusiastic specialism, that they pr^ 
sent the greatest goiter problem of today.” I have been abb 
to follow a number of such patients who have been operat 


upon, and in whom tlie results were disappointing. 

It is apparent tliat treatment for “toxic goiter” in su 
patients does not lead to symptomatic cure. There is i’'’ 
patient for whom a thyroidectomy will do more harm than 
cases of this type; an unnecessary operation wiU often over 
throw an already poorly balanced nervous system. The auto 
nomic imbalance cases are closely associated with the asthenic 
constitution of Stiller, ortliostatic albuminuria or cor juvenuni 
(Chvostek). They frequently present cardiovascular com 
plaints without any demonstrable cardiovascular pathology 
and S 5 anptoms of functional neurosis are constantly present- 
Thus palpitation, dyspnea, precordial discomfort, ready fu^S 
ability, faintness, vertigo, insomnia, increased perspiratiom 
difficulty in swallowing, tremor, pallor and flushing are all too 
familiar symptoms that patients with autonomic imbalance 
present for a long time. They differ from cases of formes 
frustes, and the monosymptomatic hyperthyroidism in 
there is no elevation of the basal metabolic rate and porsis 
tent tachycardia does not occur. The tachycardia is an out 
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Standing and constant feature of hj^jerthyroidism, and is pres- 
ent even during sleep. Boas^‘ has recorded, with cardio- 
tachometer, waking and sleeping heart rates in patients with 
hj^erthyroidism, and in persons with neurogenic sinus tachy- 
cardia. He found that although during waking hours the 
heart rate of persons with neurogenic tach\'cardia approxim- 
ates that of patients with Graves’ disease, during sleep there 
is a distinct reduction of the heart rate, reaching minimum 
levels that approach those of normal (the minimum heart rate 
for males being 53 and that of females 58 per minute), while 
in h 5 ^erth 5 T:oidism there is little reduction of the heart rate 
during sleep. 

A point of some importance is that the patient with neuro- 
circulator^'^ asthenia is apt to complain of sjTnptoms regard- 
ing his neck, which sjTnptoms may have been suggested to him. 
Thus, three such patients were referred to us from the Jackson 
clinic because of the feeling of constriction and difficult’- in 
swallowing. Fluoroscopic and esophagoscopic examinations 
showed no abnormal findings in the pharjmx and esophagus. 
The hj^rthjuoid patient on the other hand rarely complains 
of a choking sensation. He usually gives a history of ha\'ing 
been in good health rmtil his present iUness for which he seeks 
medical adrdce. He is h 3 ^eractive, optimistic as to his ability 
to do things, although he is soon forced to stop his work be- 
cause of fatigue. 

There are a number of patients sufiering from hyperthy- 
roidism many of whom are treated for something else with 
disastrous results. The reason for the erroneous diagnosis is 
that such patients have a paucity of pathognomonic signs of 
hyperthynoidism. Their symptoms are referable to gastro- 
intestinal or cardiac system and unless one is goiter minded the 
diagnosis of hyperthynoidism is often overlooked. 

I have reported a group of patients in whom the common 
denominator was heart disease and who were treated for 
auricular fibrillation, paroxysmal tachycardia, congestive heart 
failure, transient auricular flutter, angina pectoris respectivety; 
the hyperthyToid symdrome was never predominant; indeed 
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they iiiimirkcd i)r”;mir licart flisrasc to such an extent that 
they were treated for months In' the usual cardiac therapy of 
rest, sedatives and digitalis without improvement. Not until 
the real trouble was suspected to lie in the thyroid gland and 
compound soIutif)n of iodine, .v-ray or thyroidectomy was in- 
stituted were they relieved of their symptoms. 

In one patient the symptoms of hyperthyroidism were 
masked as a spastic colitis. This latter case is of special inter- 
est to us since IJrs. Wm. Egbert and Harold F. Robertson and 
I have observed three other patients with hyperthyroidism m 
whom abdominal .symi^toms simulating acute surgical catas- 
trophe were noted. This latter observation will be the subject 
of a future presentation. 

Another one of our patients was treated for angioneurotic 
edema of the eyelids and one patient was attending a diabetic 
clinic for two years and failed to respond to insulin therapy 
anticipated. One patient developed an amenorrhea and vague 
nervous disturbances and was treated for essential hypedeu- 
sion. In one male patient impotence was the most outstanding 
initial symptom. The patient wms treated for three months 
before the true nature of the condition was recognized. The 
cardinal signs of exophthalmic goiter in all of them 'vere 
few or absent. 

In the final analysis the diagnosis of hy^jerthyroidism will 
largely rest on the observer’s judgment as to all the signs an 
symptoms and his experience with similar patients. 
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DIAGNOSIS OF DISEASES ASSOCIATED WITH EN- 
LARGEMENT OF THE LIVER OR SPLEEN 

In this discussion an attempt is made to point out the 
most probable causes of enlargements of the liver and spleen 
and to present the diagnostic procedures which have proved 
of most value. 

An enlarged liver is usually easily palpated with the patient 
Ijdng flat on his back, and the abdominal waU further relaxed 
by flexion of the knees. IMuscular relaxation is sometimes ob- 
tained only after immersing the patient in a tub of warm 
water. The liver is generally felt most readily just outside 
the edge of the right rectus muscle. WTien the lower margin 
is palpated, one must not conclude that this organ is enlarged 
until he has determined bj’^ percussion that the upper border 
is in its usual position. In thin, ptotic individuals it is not 
unusual to find that the upper border of a liver coincides with 
the costal margin. Again, in patients with liver abscess, the 
enlargement of the liver may be chiefly upward. A normal 
sized liver may be displaced downward bj’’ pulmonary em- 
phj’sema, pleural effusion, or subdiaphragmatic abscess; on 
the other hand, pathological lesions which may be confused 
with an enlarged liver include carcinoma of the stomach, 
espedally with infiltration along the greater cunmture, im- 
pacted feces or malignanoi’^ of the transverse colon, or a greatly 
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lliickctK'fl Dini'ndifii .‘^cconrlary (o clironic inflammator}' or 
lu'oplastic peritonitis; as all of tlicsc are directly or indirectly 
attaclied to tlie liver, they may also move with respiration. 

'J’he overlooking of a splenic enlargement is most often due 
to hasty and improper examination for this organ. Most in- 
dividuals agree that the [)atient should be examined first wMe 
lying flat on iiis back, with the knees well drawn up, the ab- 
domen exposed, the palpating hands warm, and one hand used 
posteriorly to exert upward pressure while the other hand at 
tempts to feel the splenic edge slip from under the left co=t 
margin during a deep inspiration. Several additional point 
may prove useful. The lower pole of a greatly enlarged splen^ 
may be felt low in the abdomen, and not under the cost 
margin; a spleen not formerly felt may become palpable w en 
the patient assumes the right lateral decubitus with the 
well drawn up. Some of the characteristics of an enlarg™ 
spleen are as follows: the examining fingers can not be pas 
between the enlarged mass and the left costal margin, one 
more well-defined notches may often be felt on its lower mesi 
border; percussion will reveal that the dulness over the 
larged mass is continuous with the dulness over the sp 
area in tlie ninth to the eleventh interspaces in the left nu 
axillary line; with a certain amount of practice, the un 
over the normal spleen can often be percussed so that s 
enlargements of this organ may be detected before the m 
becomes large enough to be palpated. The descending 
does not lie in front of an enlarged spleen. This latter 
be determined by percussion alone, or by percussion 
sufflation of the colon with a small amount of air. A mat' 
enlarged spleen will usually cross the midline below the u 
bilicus. ] 

Of the many tests of liver function, very few are o 
value in differential diagnosis. With the exception of the ' 
den Bergh reaction, little diagnostic aid is obtained fromthes ^ 
on occasions, the bromsulphalein dye test and the 
tolerance test have been of slight assistance. The Takata-* 
reaction for the diagnosis of portal cirrhosis is not po^i 
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until a late stage of the disease so that its use is quite limited. 
The multiple functions performed by the liver render it prac- 
tically impossible for any one test to properly evaluate the 
amount or tj'pe of damage to that organ. In regard to splenic 
function, no test is yet available; possibly further work along 
the line of radiopaque media such as thorotrast may offer 
some lead in this direction. 

Ble3^er^ has shown that slight enlargement of the spleen is 
common in apparently' healthy' infants and is thus of little or 
no diagnostic help at this time. He found the spleen to be 
enlarged in 8 per cent of infants up to the third month, in 
25 per cent from the third to the ninth month, in almost 20 
per cent during the remainder of the first year, and in 9 per 
cent during the second y'ear. He also pointed out the fre- 
quency' of an enlarged spleen in childhood infections (measles, 
pneumonia, pertussis, sy'philis, otitis media, tonsillitis, rickets, 
impetigo, rubella, eczema) and emphasized the infrequency 
of such an enlargement in so-called “simple” malnutrition. 
In an examination of the autopsy records of 14,000 patients. 
Barron and Litman^ found that the diseases most frequently 
accompanied by' marked splenic enlargement (of 600 Gm. or 
over) in adults were: leukemia, subacute bacterial endocar- 
ditis, portal cirrhosis, and Hodgkin’s disease. Of spleens 
weighing 1400 Gm. or over, practically 80 per cent were found 
in patients diagnosed leukemia. They' also found that the 
commonest causes of definite palpable enlargement of both 
liver and spleen in adults were: leukemia, gumma, subacute 
bacterial endocarditis, puerperal sepsis, typhoid fever, Hodg- 
kin’s disease, and portal cirrhosis. Concerning the frequency 
nith which these diseases are encountered in the hospital 
wards, during the past two years there have been admitted to 
the medical clinic 23 patients with Hodgkin’s disease, 21 with 
leukemia. 21 with portal cirrhosis. 18 with pernicious anemia, 
and 14 with subacute bacterial endocarditis. 

table attempting to classify the causes of hepatic en- 
largements is as follows: 
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IIICI’A'I'IC ENLARGEMENTS 


I. Cardiac !)rrai>tf)ritsatinn. 

II. Cirr/mscs (portal, toxic, obstructive biliary, luetic, car- 
cinomatoii.s, hypertrophic biliary — Hanot’s, polyorrho- 
nicniti.s multiple serositL, IJanti’s syndrome, hemo- 
cbromatusi.s, eclamptic, carbon). 

III. Tumors 

A. Benign (adenoma, angioma, cavernoma, lympban 

gionia, mj'.xoma, fibroma, lipoma). 

B. Malignant (carcinoma, melanosarcoma, chorionepi 

thelioma, sympathetic neuroblastoma, teratoma, 


embryoma). _ , 

C. Cysts (blood and degenerative, dermoid, en ^ 
thelial, liydatid, lymphatic, etc.). 

IV. Inflammations 

A. Acute pylephlebitis. 

B. Hepatitis (septicemia, Weil’s disease, rela^>® 

fever, yellow fever, secondary syphilis, arseruca , 
chloroform, phosphorus, pennyroyal, extract 0 
mate fern, naphthol, potassium chlorate, arse 
iureted hydrogen, atophan (cinchophen), 
room poisoning, tuberculous, schistosomias i 
streptococcic, etc.). 

C. Abscess (single, multiple, amebic). 

D. Syphilis, malaria, typhoid fever, actinoniycos , 

kala-azar. 

E. Slight enlargement, cloudy swelling, may occur 

any septic disease. 

V. Blood Dyscrasias 


A. Leukemia. 

B. Hodgkin’s disease. 

C. Hemolytic icterus. 

VI. Metabolic 

A. Gaucher’s disease. 

B. Niemann-Pick’s disease. 

C. Amyloidosis. 


D. Pernicious anemia. 

E. Sickle cell anemia. 

F. Polycythemia. 
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D. Von Gierke’s disease. 

E. Fatty liver. 

F. Diabetes mellitus. 

It is not possible in this article to describe the clinical pic- 
tures presented by these diseases; however, several facts may 
be of assistance. The hardest livers to palpation are generally 
produced by carcinoma. It is not well known that a primary 
or secondary carcinoma of the liver is sometimes accompanied 
by a quite high fever, may run its entire course without pain, 
not uncommonly is accompanied by a leukocytosis up to 15,- 
000, and frequently produces no iaundice; however, malig- 
nancy is one of the most frequent causes of a long-standing 
jaundice. An enlarged tongue of liver known as Riedel’s lobe 
may occasionally be found protruding from imder the right 
half of the liver. This may be confused VTith almost any ab- 
dominal tumor on the right side of the abdomen; an alleged 
Riedel’s lobe usually turns out to be nonexistent, most often 
prosdng to be a gallbladder mass. 

Several factors may prove useful in determining the eti- 
ology of a hepatic enlargement. These are: 

1. The presence or absence of jaundice. 

2. Ascites. 

3. The size and shape of the liver. 

4. The association with splenic enlargement. 

Those diseases with hepatic enlargement which are usually 
accompanied by little or no ob\aous jaundice are; cardiac de- 
compensation, liver abscess, leukemia, polyserositis. Band’s 
syndrome, am 3 doid disease, and fatty liver. Hepadc enlarge- 
ment with ascites is most frequently encountered in; malig- 
nancy'-, portal cirrhosis, cardiac decompensadon, polyserositis 
(Pick-Concato’s disease), Band’s sjmdrome, sj'philis of the 
liver, and amyloid disease; it is uncommon in leukemia, Hodg- 
kin’s disease, pernicious anemia, and polycyihemia. A very 
large liver is produced usually by primary' or secondary' tumor 
(cnrcinoma, melanoma, angioma), Hodgkin’s disease, amy- 
loidosis. and leukemia. The finding of a fair degree of en- 
largement of both spleen and liver should suggest; leukemia. 
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siibriniti- b.'ictcrial cmlncarfiitis, Hodgkin’s disease, puerperal 
sepsis, typhoid fever, portal cirrhosis, septicemia, amyloidoais, 
inelanosarcom.i, atul possibly [)ernicioiis anemia. 

'J'he following table is an attempt to enumerate in so far 
as possible the causes of splenic enlargement. 

S I’Lh:X I C KXLA RG EMENT 

I. Circulatory 

A. I'hrombosis of the portal vein or its branches. 

B. Pericarditic pseudocirrhosis of the liver. 

C. Clironic cardiac decompensation in infants. 

D. Cirrhosis of the liver. 

II. Injections 

A. Typhoid and paratyphoid fever. 

B. Malaria. 

C. Subacute bacterial endocarditis; malignant en o- 

carditis. 

D. Septicemia. 

E. Undulant fever. 

F. Other acute infections (rheumatic fever, poliorn}^ 

elitis, influenza, ery'sipelas, tularemia, relaps'^ 
fever, typhus fever. Rocky Mountain spott 
fever, pneumonia, Weil’s disease). 

G. In children: measles, pneumonia, active rickets, 

tive syphilis, pertussis, otitis media, impetigO) 
diphtheria, rubella. Still’s disease. 

H. Chronic ulcerative colitis. 

I. Tuberculosis and syphilis. 

J. Felty’s syndrome. 

K. Abscess of the spleen. 

L. Tropical diseases (kala-azar, Chaga’s disease, sleep 

ing sickness, bilharziasis). 

M. Lupus erythematosus (acute or generalized). 

N. Pylephlebitis. 

O. Hepatitis. 
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III. Blood Dyscrasias 

A. Leukemia. H. Cooley’s erythroblas- 

B. Hemolytic icterus. tic anemia. 

C. Purpura hemorrhagica. I. von Jaksch’s anemia. 

D. Infectious mononucleosis. J. Pernicious anemia. 

E. Hodgkin’s disease. K. Band’s syndrome and 

F. Sickle ceU anemia. splenic anemia. 

G. Polycj^themia vera. L. Agranulocytic angina. 

W. Metabolic Disturbances 

A. Gaucher’s disease, E. Amyloidosis. 

B. Niemann-Pick’s disease. F. Hemochromatosis. 

C. Xanthomatosis. G. Lipoidemia. 

D. Hypercholesterolemia. H. Toxic goiter. 

V. Primary Tumors 

A. Benign (hemangioma, fibroma). 

B. Malignant (sarcoma, lymphosarcoma, reticulum 

ceU sarcoma). 

C. Cysts (hydatid, dermoid, simple, lymphangioma, 

hemangioma, posttraumatic, hemorrhagic, mul- 
tiple congenital). 

VI. Unclassified 

A. Status lymphaticus. 

B. Congenital hy^drops (infants). 

C. Giant lymph follicle hyperplasia. 

D. Congenital hematoporphyHa. 

E. Albers-Schonberg disease (marble bones). 

F. iSIovable spleen. 

G. Normal splenic enlargement in infancy. 

Splenomegaly should arouse one’s curiosity'- concerning the 
following points: 

1. Lymphadenopathy^ 4. Blood picture. 

2. Jaundice. 5. Fever. 

3. .\sdtes. 6. Hepatic enlargement. 

Diseases associated with splenomegaly' which usually pre- 
sent lymph node enlargements are: lymphatic leukemia, 
Hodgkin's disease, infecdous mononucleosis, status lymphat- 
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iciis, Iyiii[)lios,ircnma, Still’s (iisraso, some of the acute es- 
aiilhcmala, tiihcrctiltjsis. scpticcniia, knikosarcoma, tularemia, 
syphilis, giant lymph follich; hyperplasia and, very rarely, 
myelogenous Iciihcrnia. Splenic enlargement and ascites 
should suggest portal cirrhosis, Banti’s syndrome, portal 
thrombosis, amvloid disease, syjdiilis of the liver, perihepatitis, 
cardiac rlecomiiensation in children, and, occasionally, leu- 
kemia, Hodgkin’s disease, von Jaksch’s anemia and polyc)'- 
Uiemia. Splenomegaly together with jaundice is seen in hemo- 
lydic icterus, Hanot’s cirrhosis (and occasionally, 25 per cent 
of cases, in portal cirrhosis), septicemia, sy^philis of the liver, 
pernicious anemia, yellow fever, malaria, and Weil’s disease, 
jaundice is somewhat uncommon in leukemia, Hodgkin’s dis- 
ease, Banti’s syndrome, typhoid fever, and pneumonia. B 
leukopenia is found, Uic diseases to be considered will include, 
pernicious anemia, Banti’s syndrome, Gaucher’s disease, aleu- 
kemic leukemia, agranulocytic angina, tj^ihoid and parat}'- 
phoid fevers, malaria, undulant fever, overwhelming infections, 
measles, kala-azar, and occasionally Hodgkin’s disease. B 
fever accompanies the splenomegaly, one must think of malaria, 
typhoid and paratyphoid fevers, leukemia (especially the acute 
form), undulant fever, subacute bacterial endocarditis, Hodg 
kin’s disease, infectious mononucleosis, acute exanthemata, 
tularemia, typhus fever, Rock}' hlountain spotted fever, kala 
azar, acute pylephlebitis, some cases of hepatitis, and occa- 
sionally of pernicious and other severe anemias. 

Laboratory tests which might be of aid in the diffor^*^^*^ 
diagnosis of conditions producing hepatic or splenic enlarge 
ment include: 

1. Complete blood count: red blood cells, white blood cells, 

differential, platelets, reticulocytes, search for parasites 

(malaria, etc.). 

2. Examination for macrophages in blood from lobe of ear. 

3. Examination for sickling phenomenon. 

4. Urinalysis: routine, bilirubin, urobilin, and bile salts. 

5. Blood Wassermann reaction. 
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6. Bleeding time, coagulation time, clot retraction, tourniquet 

test, volume index. 

7. Fragility' of the red blood cells. 

8. Paul’s heterophile antibod}' test (in diagnosis of infectious 

mononucleosis, aleukemic leukemia, etc.) . 

9. Blood agglutination tests: typhoid fever, paratyphoid 

fever, undulant fever, typhus fever, tularemia. 

10. Blood culture. 

11. Blood cholesterol, sugar, van den Bergh. 

12. Congo red test (possible aid in diagnosis of amyloidosis). 

13. Echinococcus complement fixation test. 

14. Lymph node or sternal bone marrow biopsy. 

15. Gordon test for Hodgkin’s disease. 

16. Blood viscosity test (in polycythemia). 

17. Splenic puncture (of doubtful value). 

18. Roentgen examination of the skull and long bones (may 

be useful in diagnosis of Gaucher’s disease, Hodgkin’s 
disease, Cooley’s anemia, syphilis, rickets, leukemia, 
metastatic malignancy, Albers-Schonberg disease, etc.). 
A few additional remarks concerning the above tests might 
prove of value. As regards the differential blood count, the 
presence of splenic enlargement together with an eosinopMlia 
would suggest echinococcus disease, myelogenous or eosino- 
philic leukemia, Hodgkin’s disease, bilharziasis, scarlet fever, 
or a postfebrile state. Pepper and Farley^ consider basophilia 
to be of little diagnostic importance. A l}Tnphocytosis with 
splenomegaly would call to mind the possibility of infectious 
mononucleosis, whooping cough, Malta fever, chronic lym- 
phatic leukemia, or possibly toxic goiter or typhoid fever, while 
an increase in monoc}'tes may be found in subacute bacterial 
endocarditis, various septicemias, Hodgkin’s disease, malaria, 
monoc\-tic leukemia, etc. A thromboc^Uopenia may ocou in 
purpura hemorrhagica, acute hunphatic leukemia, kala-azar, 
pernicious anemia and possibly in some hepatic diseases; 
thrombocjlosis with splenic enlargement has been found in 
polycythemia, chronic myelogenous leukemia, and Hodgkin’s 
disease. A persisting elevation of reticulocy'tes should sug- 
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•inilii.i '/is('as(', sorno of the acute ei- 
svnhir * ' • ■''*'f>liV('fnia, Icukosarcoma, tularemia, 

nivpln' b'l'/’h lf>lli( Ir iiyperplasia and, very rarely, 

shmd '•id.ctuia. .Splenic enlarf,'cmcnt and asdtes 

ttirnml ‘ />'’rtal cirrhosis, Ijanti's syndrome, portal 

nrrf flisease, syf>liilis of the liver, perihepatitis, 

. wiac dcconipensation i„ cd.ildrcn, and, occasionally, leu- 

theinll' disease, von Jaksch's anemia and polyg- 

Iviir ' t ^ together with Jaundice is seen in hemo- 

of cirrhosis (and occasionally, 25 percent 

cirrhosis), septicemia, syphilis of the liver, 
iaiin ‘'ncniia, yellow fever, malaria, and Weil’s disease; 

somewhat uncommon in leukemia, Hodgkin's dis- 
IpoI'^ symdrome, typhoid fever, and pneumonia. If 

nprniV^^^^ loiind, tile diseases to be considered will include: 

syndrome, Gaucher’s disease, aleu- 
phoid f ‘^panuIocyt^c angina, typhoid and paratj'- 

mpa 1 malaria, undulant fever, overwhelming infections, 

fpvP^*^^’ I^ma-azar, and occasionally Hodgkin’s disease. If 

splenomegaly, one must think of malaria, 

form\ 1^^^‘^^yP^mid fevers, leukemia (especially the acute 

kin’s ^ lever, subacute bacterial endocarditis, Hodg- 
tidarp infectious mononucleosis, acute exanthemata, 

azar ^^P^ms fever, Rocky'^ Mountain spotted fever, kala- 
sirmali pylephlebitis, some cases of hepatitis, and occa- 
sionally of pernicious and other severe anemias. 

be of aid in the differential 
ment include producing hepatic or splenic enlarge- 

I. Complete blood count: red blood cells, white blood cells, 

erential, platelets, reticulocytes, search for parasites 
(malaria, etc.). 

z w for macrophages in blood from lobe of ear. 

3. Exam,„ao„„ for sickling phenomenon. 

■t routine, bilirubin, urobilin, and bile salts. 

5. Blood Wasserniann reaction. 
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6. Bleeding time, coagulation time, clot retraction, tourniquet 

test, volume index. 

7. Fragility of the red blood cells. 

8. Paul’s heterophile antibody test (in diagnosis of infectious 

mononucleosis, aleukemic leukemia, etc.). 

9. Blood agglutination tests: typhoid fever, paratyphoid 

fever, undulant fever, typhus fever, tularemia. 

10. Blood culture. 

11. Blood cholesterol, sugar, van den Bergh. 

12. Congo red test (possible aid in diagnosis of amyloidosis). 

13. Echinococcus complement fixation test. 

14. Lymph node or sternal bone marrow biopsy. 

15. Gordon test for Hodgkin’s disease. 

16. Blood viscosity test (in polycythemia). 

17. Splenic puncture (of doubtful value) . 

18. Roentgen examination of the skull amd long bones (may 

be useful in diagnosis of Gaucher’s disease, Hodgkin’s 
disease, Cooley’s anemia, syphilis, rickets, leukemia, 
metastatic malignancy, Albers-Schbnberg disease, etc.) . 
A few additional remarks concerning the above tests might 
prove of value. As regards the differential blood count, the 
presence of splenic enlargement together with an eosinophilia 
would suggest echinococcus disease, myelogenous or eosino- 
philic leukemia, Hodgkin’s disease, bilharziasis, scarlet fever, 
or a postfebrile state. Pepper and Farley^ consider basophilia 
to be of little diagnostic importance. A lymphocytosis with 
splenomegaly would call to mind the possibility of infectious 
mononucleosis, whooping cough, Malta fever, chronic lym- 
phatic leukemia, or possibly toxic goiter or typhoid fever, while 
an increase in monocytes may be found in subacute bacterial 
endocarditis, various septicemias, Hodgkin’s disease, malaria, 
monocytic leukemia, etc. A thrombocj^openia may occur in 
purpura hemorrhagica, acute Ijmphatic leukemia, kala-azar, 
pernicious anemia and possibly in some hepatic diseases- 
thrombocj-tosis with splenic enlargement has been found in 
polycythemia, chronic myelogenous leukemia, and Hodgkin’s 
disease. A persisting elevation of reticulociles should sug- 



gost lu'inolylir. tclcrti-cnu'niia; it is also of diagnostic impor- 
tance in the reini.s-^iiin of primary pernicious anemia. Another 
cliagno.^lie aid i,> ilie .M-areh for tTracrophages in a drop of blood 
obtained from the lobe of the ear after massage of that part; 
macrophages may be found under such conditions in typhoid 
fever, sid)acule bacterial endocarditis, and possibly in leukemia 
and malaria. 'J'lu' f)re.sence of sickle cells is of course the 
important hematologic feature of drcpanocytosis; these nms* 
be searched for in the ii.siial manner by excluding the blood 
from oxj’gen for sevend hours. 

The occurrence of urobilin in the urine in the absence o 
bile pigments and bile salts is a feature of hemolytic icterus. 
The prolongation of the bleeding time, normal clotting time, 
poor or absent clot retraction, and positive tourniquet test are 
well-known points in differentiating purpura hemorrhagica 
from hemophilia; in the latter, the clotting time is quite pri> 
longed. Demonstration of increased fragility of the red boo 
cells is essential to tlic diagnosis of hemolytic icterus. 

During the past several years, the introduction of tj 
heterophile antibody test has been of great aid in clinching ^ 
diagnosis of infectious mononucleosis. The test is easily 
formed in any clinical laboratory; agglutination of sheep ce ’ 
in a dilution of more tlian 1:16 is pathognomonic of infechous 
mononucleosis. The only other condition giving a posih'' 
test is serum sickness. It has recently been sho\vn that a? 
glutination in only a very low titer is a common occurrence 
leukemia. 

The value of the Congo red test in the diagnosis of amj ° 
disease is still open to question; however, a positive reactio 
is usually indicative of ariiyloidosis. The Gordon test o 
Hodgkin’s disease (with introduction of macerated lymph 
into the brain of a rabbit) is also not fool-proof; recen i 
positive reactions have been reported in various other diseases 

By careful selection of the appropriate tests in any 
case together with a painstaking history and complete physi 
examination, one should readily be able to arrive at a corre 
diagnosis. 



ENLARGEMENT OF THE LH^ER OR SPLEEN 305 
BIBLIOGRAPHY 

1 . Bleyer, A.: Splenomegaly in children, Amcr. Jour. Dis. Child., 34: 170, 

Aug., 1927. 

2 . Barron, M., and Litman, A. B.: Importance of hepatomegaly and spleno- 

megaly in differential diagnosis. Arch. Int. Med., 60; 240, 1932. 

3. Pepper, 0. H. P., and Farley, D. L.: Practical Hematological Diagnosis, W. 

B. Saunders Co., Phila., 1933. 

VOL. 20 20 




Medical Clinics of North America 
July, 1936. Philadelphia Number 


CLINIC OF DR. EDWARD L. BAUER 
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SCARLET FEVER TODAY 

The laboratorif and clinical attack upon scarlet fever that 
has been so intense since 1925 was stimulated by the claims 
of the Dicks in 1924 of an etiological factor, the Streptococcus 
hemoljdicus scarlatinae, with its toxin and an antitoxin. So 
much of the laboratory work done on this disease has been 
presented to the clinician that the clinical aspects have be- 
come secondary in his mind. Again he has been confused by 
the positiveness of diametrically opposite conclusions pre- 
sented by' numerous research workers. 

The clinical aspects of the disease can be profitably enu- 
merated since there is no real pathognomonic sign to identify 
scarlet fever save the possibility of the Schultz-Charlton reac- 
tion. This reaction is of value only in the early stage of the 
rash and onlj’^ if convalescent serum is used to make the test. 

The disease is ushered in after a three- to eight-day incu- 
bation period by fever from 101° to 104° F., sore throat 
about which many children will never complain, and nausea 
or vomiting which may not occur. Headache, malaise, and 
cliills, or even commlsions in spasmophiliac youngsters may 
or may not occur. Certainly this is not a specific picture of 
anything. The radial pulse is disproportionately rapid as com- 
pared to any degree of temperature that might be present. 

Upon examination the tonsils, the pillars, and the soft 
palate including the u\mla will show some degree of injection 
or erythema. More marked cases will show an intensely 
reddened throat with punctate red spots over the soft palate 
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tecubital spaces lines of red mil run across the arm that cannot 
be blotted out with pressure (Pastia’s sign). 

An interesting phenomenon concerning tlie rash is its char- 
acteristic but not pathognomonic response to stroking. A 
vrhite line will appear when the skin is stroked which disap- 
pears then reappears and persists for some time. This is called 
secondar>' pallor. In fact, constrictions in clothing, such as 
circular garters, wiU leave a persistentl}^ blanched area. 
Rumpel-Leede’s sign, while not pathognomonic, can be elicited. 
This is done by apphnng a fairly tight tourniquet above the 
elbow causing petechial hemorrhages below. Any degree of 
itching may occur and an urticaria may accompany the rash. 

Leukocjdosis occurs in scarlet fever with an eosinophilia. 
The hemohlic streptococcus can be recovered from the throat 
and sometimes from the blood stream. 

Desquamation may not follow a mild rash. General^ this 
phenomenon begins in the second or third week and starts on 
the diY' skin in pin-point spots. The loosened serrated edges 
fusing with other similar areas make irregular patches or 
strips of peeling skin. !Most characteristic is the loss of skin 
about the fingers and toes, the desquamation going out from 
the free ends of the nails causing casts of the ends of the 
fingers that may involve the whole hand, particularly if it is 
bandaged. The nails may become dry and wrinkled and as 
they grow out a definite line of demarcation wiU be seen 
separating the affected from the healthy nail. It must be re- 
membered however that desquamation is not limited to scarlet 
fever since branny desquamation may follow measles and the 
scarlatinal tj-pe be reproduced in dermatitis exfoliativa and in 
other conditions where miliarj" vesiculation appears. 

Scarlet fever may be veiY’^ mild, so much so that the throat 
signs may be indifferent, the tongue signs absent, the rash 
fugacious and its characteristics elusive. The temperature 
may not go up to any appreciable degree even though the rash 
may be easily recognized. On the other hand cases of 
moderate severity n-ill be easily identified by many if not aU 
of the features portrayed. Severe and fulminating cases oc- 



M'UAK’I) I.. IiAl KK 


lit (oiim'I.-, in.ij I),. ciivrrrti u illi a gray or \x'llo\v exudate that 
'vlu-ii spt)t(y Miggc.is pus. 

Jill tongni,' uill generally he coated. In a few hours tie 
IKipillae u ill Ixrome sv.-nllen and in the beginning particularly 
<111 I le I dge and on th,. pj, ^^.||| pirough the coat 
altr ihi.s occurs over (he .surface of the tongue giving theap- 
pciiranci of (he surface of a ras[)berry but designated by most 
^ nicric.in writers as a “strawberry' tongue.” However in some 
nil d cases of scarlet fever the tongue goes unscathed. As tie 
coating conies oft with de.srjuamation the tongue is a deep red 
nn the swollen papillae will stand out giving the appearance 
0 a mulberry'. Should this occur it is an aid to diagnosis after 
t le rash has disappeared and before desquamation begins. In 
marked cases small white spots may be found on the gums that 
resemble phenol burns. 

A gcrieral adenopathy' occurs and persists, the inguinal 
glands being among the first that are palpable. In from twelve 
to seventy-two hours the rash appears although in many cases 
lere is no^ rash. Only' in the severest cases does a typical 
rash show itself on tlie face and then on the forehead and 
un er the eyes. Ordinarily the cheeks are flushed with pallor 
around die alae of the nose and the upper and lower lips. This 
IS e^ circumoral pallor not ahvay's seen in scarlet fever and 
sometimes seen in other conditions. The rash is first seen be- 
neat 1 tlie ear and chin lines and beneath the clavicle from 
which It distributes itself over the remainder of tlie body "'ill’ 
air rapidity. It mjiy persist from three to seven days before 
a ing out. The rash is e.ssentially' diffuse and punctate on an 
eryUiemalous background. In blondes it is a vivid scarlet and 
m the more deeply pigmented it becomes duller. In the dis- 
tinct brunette it has a coppery tinge. It is markedly coppery 
pores become swollen and stand out and 
miharia appear. While the rash is generally evenly distributed 
in most severe cases, in the milder, tiny areas of healthy shin 
are scattered over the body. In fact in some few cases large 
patches of normal skin will be seen between scarlatinal areas- 
The rash will be found most intense in skin folds. In the an- 
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tecubital spaces lines of red wU run across the arm that cannot 
be blotted out with pressure (Pastia’s sign). 

An interesting phenomenon concerning the rash is its char- 
acteristic but not pathognomonic response to stroking. A 
white line will appear when the skin is stroked which disap- 
pears then reappears and persists for some time. This is called 
secondarj' pallor. In fact, constrictions in clothing, such as 
circular garters, will leave a persistently blanched area. 
Rumpel-Leede’s sign, while not pathognomonic, can be elicited. 
This is done by applying a fairly tight tourniquet above the 
elbow causing petechial hemorrhages below. Any degree of 
itching may occur and an urticaria may accompany the rash. 

Leukocj’tosis occurs in scarlet fever with an eosinophilia. 
The hemolytic streptococcus can be recovered from the throat 
and sometimes from the blood stream. 

Desquamation may not follow a mild rash. Generally this 
phenomenon begins in the second or third week and starts on 
the dry skin in pin-point spots. The loosened serrated edges 
fusing with other similar areas make irregular patches or 
strips of peeling skin. Most characteristic is the loss of skin 
about the fingers and toes, the desquamation going out from 
the free ends of the nails causing casts of the ends of the 
fingers that may involve the whole hand, particularly if it is 
bandaged. The nails may become dry and wrinkled and as 
they grow out a definite line of demarcation will be seen 
separating the affected from the healthy nail. It must be re- 
membered however that desquamation is not limited to scarlet 
fever since branny desquamation may follow measles and the 
scarlatinal t\q)e be reproduced in dermatitis exfoliativa and in 
other conditions where miliarj'^ vesiculation appears. 

Scarlet fever may be verj’^ mild, so much so that the throat 
signs may be indifferent, the tongue signs absent, the rash 
fugacious and its characteristics elusive. The temperature 
may not go up to any appreciable degree even though the rash 
may be easily recognized. On the other hand cases of 
moderate severity’ will be easily identified b}-^ man}”- if not all 
of the features portrayed. Severe and fulminating cases oc- 
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'J'lic tonsils may be covered with a gray or yellow exudate that 
when spotty suggests pus. 

The tongue will generally be coated. In a few hours the 
papillae will become swollen and in the beginning particularly 
on the edge and on the tip they will peep through the coat. 
Later this occurs over the surface of the tongue giving the ap- 
pearance of the surface of a raspberry' but designated by most 
American writers as a “strawberry' tongue.” However in some 
mild cases of scarlet fever the tongue goes unscathed. As the 
coating comes off with desquamation the tongue is a deep red 
and tlie swollen papillae will stand out giving the appearance 
of a mulberry. Should this occur it is an aid to diagnosis after 
tlie rash has disappeared and before desquamation begins. In 
marked cases small white spots may be found on the gums that 
resemble phenol burns. 

A general adenopatliy occurs and persists, the inguina 
glands being among the first tliat are palpable. In from twehe 
to seventy-two hours tlie rash appears although in many cases 
there is no rash. Only in tlie severest cases does a typica 
rash show itself on the face and tlien on the forehead an 
under tlie eyes. Ordinarily the cheeks are flushed with pal or 
around the alae of the nose and the upper and lower lips. This 
is the circunioral pallor not always seen in scarlet fever an 
sometimes seen in other conditions. The rash is first seen 
neath tlie ear and chin lines and beneath the clavicle from 
which it distributes itself over the remainder of the body "O 
fair rapidity. It may persist from three to seven days before 
fading out. The rash is e.ssentially' diffuse and punctate on an 
eryUiematous background. In blondes it is a vivid scarlet an 
in the more deeply pigmented it becomes duller. In the dl^ 
tinct brunette it has a coppery tinge. It is markedly copper) 
in the negro. The pores become swollen and stand out an 
miliaria appear. While the rash is generally evenly distribute 
in most severe cases, in tlie milder, tiny areas of healthy skm 
are scattered over the body. In fact in some few cases large 
patches of normal skin will be seen between scarlatinal areas. 
The rash ivill be found most intense in skin folds. In the an- 
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tecubital spaces lines of red wll run across the arm that cannot 

be blotted out with pressure (Pastia’s sign). 

An interesting phenomenon concerning the rash is its char- 
acteristic but not pathognomonic response to stroking. A 
white line will appear when tlie skin is stroked which disap- 
pears then reappears and persists for some time. This is called 
secondarj^ pallor. In fact, constrictions in clothing, such as 
circular garters, will leave a persistently blanched area. 
Rumpel-Leede’s sign, while not pathognomonic, can be elicited. 
This is done by applying a fairly tight tourniquet above the 
elbow causing petechial hemorrhages below. Any degree of 
itching may occur and an urticaria may accompany the rash. 

Leukocytosis occurs in scarlet fever with an eosinophilia. 
The hemolytic streptococcus can be recovered from the throat 
and sometimes from the blood stream. 

Desquamation may not follow a mild rash. Generally this 
phenomenon begins in the second or third week and starts on 
the dry skin in pin-point spots. The loosened serrated edges 
fusing with other similar areas make irregular patches or 
strips of peeling skin. Most characteristic is the loss of skin 
about the fingers and toes, the desquamation going out from 
the free ends of the naUs causing casts of the ends of the 
fingers that may involve the whole hand, particularly if it is 
bandaged. The nails may become dry and wrinkled and as 
they grow out a definite line of demarcation will be seen 
separating the affected from the healthy nail. It must be re- 
membered however that desquamation is not limited to scarlet 
fever since branny desquamation may follow measles and the 
scarlatinal tj^ie be reproduced in dermatitis exfoliativa and in 
other conditions where miliaiy^ vesiculation appears. 

Scarlet fever may be verj-- mild, so much so that the throat 
signs may be indifferent, the tongue signs absent, the rash 
fugacious and its characteristics elusive. The temperature 
may not go up to any appreciable degree even though the rash 
may be easily recognized. On the other hand cases of 
moderate severity will be easily identified by many if not all 
of tile features portrayed. Severe and fulminating cases oc- 
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c.-isionally occur. In ilicsc cases tlic throat will be edematous 
and almost closed. The temperature will reach the higher 
ranges. I'he mucous membranes and .skin may become hemor- 
rhagic. U[)on one occasion I saw five children in one family 
perish in twelve hours from the onset of their symptoms. 

If the streptococcus and its toxin are to be accepted as the 
cause of scarlet fever then the general run of complications 
arc not complications in the strict sense of the word but 
variants in the clinical manifestations of the disease. It 
true tliat Uicse manifestations are streptococcic in on^j 
wlietlier a streptococcic toxin, some otlier organism with which 
tlie streptococcic organism works in symbiosis, or whether 
they follow in the w'ake of an allergic phenomenon. Qiily 
casual attention is paid to tlie adenopathy unless the cervical 
glands become perceptibly enlarged, cause distress, or sup- 
purate as tiiey sometimes do. Cervical adenitis may occur 
early or late. Suppurative middle ear disease frequently oc 
curs and I have seen it cause much pain and distress even be- 
fore the rash has put in an appearance. Mastoidids may 
occur almost immediately following an otitic infection a 
generally takes about a week to develop. 

'While tlie nasopharynx was not mentioned when the char 
acteristic picture of the throat was described evidence of m 
fection is always present. Sinus involvement occurs w i > 
should it persist, will in the third or fourth week or even 
earlier be accompanied by a nasal discharge or at least a 
moisture from which the hemolytic streptococcus can regu ar ) 


be cultured. 

Up to the third week endocarditis, pericarditis, pancar 1 
tis, pneumonia, pleurisy, empyema, multiple arthritis, mump 
abscesses, appendicitis, peritonitis, osteomyelitis, and menin 
gitis may occur, or any combination thereof. Nephritis occurs 
more frequently perhaps but occurs ordinarily late. The fimt 
evidence of nephritis may be found in the urine, albumin, 
blood, and casts appearing. Some apathy or irritability ma.' 
be present. This may be followed rapidly by edema, in other 
cases by anuria with later edema and unconsciousness. Man) 
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of the more toxic cases wath high temperature may be delirious 
but the meningitis cases present the characteristic physical 
findings of this condition with a cloudy spinal fluid, increased 
ceU count, and streptococci. The other aforementioned con- 
ditions present no picture that diverges from their occurrence 
without scarlet fever. It is evident that in scarlet fever we 
have a situation that is developed as a result of the combina- 
tion of a bacterimn and a toxin or allergic element or a toxo- 
allergin. Yielding to the toxin for a moment the rash, the 
picture of the tongue, the temperature, and perhaps the vomit- 
ing ran be regarded as the work of the toxin. The tempera- 
ture might also be caused by bacterial invasion. Certainly 
the patholog}’- of the throat is a bacterial manifestation. The 
other phases commonly referred to as complications are un- 
doubtedly bacterial. I personally do not believe that the 
nephritis should be excluded from this category in all in- 
stances. On the other hand there is much evidence to show 
that there are allergic characteristics present in the rash and 
ohwously the toxo-aUergin theory would have a strong leg to 
stand upon. 

Occasionally there occurs an encephahtis beginning with 
headache, nausea, vomiting, then stupor, and even uncon- 
sciousness. Rigidity of the neck is always present but other 
signs of meningeal irritation change from hom: to hour. Par- 
alysis for some period of time is apt to occur in any extremity. 
The spinal fluid is clear under pressure with a moderate in- 
crease in cells, the poljnnorphonuclear variety predominating. 
No organisms are demonstrable. There is a high mortality to 
this encephalitis but if the patient recovers none of the post- 
encephalitic sequelae found after epidemic encephalitis occur. 
It is indeed a picture that parallels in its exactness the virus 
encephalitis which follows occasionally in the wake of small- 
pox vaccination, measles, and chicken pox. Here again is 
evidence for the adherents of the sjmibiotic group of etiolo- 
gists. 

Before beginning a discussion of the treatment of scarlet 
fever an appraisal of the invesUgations into the cause and 
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r.'isinnally occur. In these eases the throat will be edematous 
and alnio.st clo.sed. 'I'he temperature will reach the higher 
rangc.s. The mucous nuMubrancs and skin may become hemor- 
rhagic. Upon one occa.sion 1 saw five children in one family 
perish in twelve hoiir.s from the onset of their symptoms. 

If the streptococcus and its toxin arc to be accepted as the 
cause of scarlet fever then the general run of complicabons 
arc not complications in the strict sense of the word but 
variants in the clinical manifestations of the disease. It is 
true tliat these manifestations arc streptococcic in on^, 
whetlier a streptococcic toxin, some otlier organism with which 
the streptococcic organism works in symbiosis, or whether 
they follow in the -wake of an allergic phenomenon. 0 y 
casual attention is paid to the adenopathy unless the cervi 
glands become perceptibly enlarged, cause distress, or sup 
purate as tliey sometimes do. Cervical adenitis may occur 
early or late. Suppurative middle ear disease frequently ^ 
curs and I have seen it cause much pain and distress even 
fore tlie rash has put in an appearance. Mastoiditis niay 
occur almost immediately following an otitic infection 
generally takes about a week to develop. 

While tire nasopharynx was not mentioned when the si 
acteristic picture of the throat was described evidence o w 
fection is always present. Sinus involvement occurs Vi i > 
should it persist, will in the third or fourth week or eve^ 
earlier be accompanied by a nasal discharge or at 
moisture from which the hemolytic streptococcus can regu ac J 
be cultured. 

Up to the tliird week endocarditis, pericarditis, pancar i 
tis, pneumonia, pleurisy, empyema, multiple arthritis, mu P 
abscesses, appendicitis, peritonitis, osteomyelitis, and meu’’’ 
gitis may occur, or any combination thereof. Nephritis occurs 
more frequently perhaps but occurs ordinarily late. The 
evidence of nephritis may be found in the urine, albuniiU) 
blood, and casts appearing. Some apathy or irritability rna> 
be present. This may be followed rapidly b}' edema, in otne^ 
cases by anuria with later edema and unconsciousness. 
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of the more toxic cases viTth high temperature may be delirious 
but the meningitis cases present the characteristic physical 
findings of this condition with a cloudy spinal fluid, increased 
cell count, and streptococci. The other aforementioned con- 
ditions present no picture that diverges from their occurrence 
without scarlet fever. It is evident that in scarlet fever we 
have a situation that is developed as a result of the combina- 
tion of a bacterium and a toxin or allergic element or a toxo- 
aUergin. Yielding to the toxin for a moment the rash, the 
picture of the tongue, the temperature, and perhaps the vomit- 
ing can be regarded as the work of the toxin. The tempera- 
ture might also be caused bj'’ bacterial invasion. Certainl}' 
the patholog}^ of the throat is a bacterial manifestation. The 
other phases commonly referred to as complications are rm- 
doubtedlj’' bacterial. I personally do not believe that the 
nephritis should be excluded from this categorj'^ in aU in- 
stances. On the other hand there is much evidence to show 
that there are allergic characteristics present in the rash and 
obnously the toxo-aUergin theory would have a strong leg to 
stand upon. 

Occasionally there occurs an encephalitis beginning with 
headache, nausea, vomiting, then stupor, and even uncon- 
sciousness. Rigidity of the neck is always present but other 
signs of meningeal irritation change from hour to hour. Par- 
alysis for some period of time is apt to occur in any extremity. 
The spinal fluid is clear under pressure with a moderate in- 
crease in cells, the poljTnorphonuclear variety predominating. 
^<0 organisms are demonstrable. There is a high mortality to 
this encephalitis but if the patient recovers none of the post- 
encephalitic sequelae found after epidemic encephalitis occur. 
It is indeed a picture that parallels in its exactness the virus 
encephalitis which follows occasionally in the wake of small- 
pox vaccination, measles, and chicken pox. Here again is 
evidence for the adherents of the sjunbiotic group of etiolo- 
gists. 

Before beginning a discussion of the treatment of scarlet 
fever an appraisal of the investigations into the cause and 
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c.’isiniially nrciir. In (lirst* cases the throat will be edematous 
and almost closed. 'J'ho temperature will reach the higher 
ranges. I'he mucous membranes and skin may become hemor- 
rhagic. Upon one occa.sion I saw five children in one family 
perish in IweK’e liours from the onset of their symptoms. 

If the streptococcus and its toxin arc to be accepted as the 
cause of scarlet fever then the general run of complications 
are not complications in the strict sense of the word but 
variants in the clinical manifestations of the disease. It b 
true that these manifestations arc streptococcic in origm, 
wheUier a streptococcic toxin, some oUier organism with which 
tlie streptococcic organism works in symbiosis, or whether 
they follow' in the wake of an allergic phenomenon. Only 
casual attention is paid to the adenopathy unless the cer\ncal 
glands become perceptibly enlarged, cause distress, or sup 
purate as they sometimes do. Cervical adenitis may occur 
early or late. Suppurative middle ear disease frequently oc- 
curs and I have seen it cause much pain and distress even be- 
fore the rash has put in an appearance. Mastoiditis may 
occur almost immediately following an otitic infection u 
generally takes about a week to develop. 

Wliile die nasopharynx was not mentioned w'hen the char 
acteristic picture of the throat was described evidence of 10 
fection is always present. Sinus involvement occurs w 1 > 
should it persist, will in the third or fourth week or even 
earlier be accompanied by a nasal discharge or at least a 
moisture from which the hemolytic streptococcus can regulan 


be cultured. 

Up to the third week endocarditis, pericarditis, pancar 1 
tis, pneumonia, pleurisy, empyema, multiple arthritis, muinp 
abscesses, appendicitis, peritonitis, osteomyelitis, and menin 
gitis may occur, or any combination thereof. Nephritis occurs 
more frequently perhaps but occurs ordinarily late. The n 
evidence of nephritis may be found in the urine, albumiUi 
blood, and casts appearing. Some apathy or irritability uia) 
be present. This may be followed rapidly bj' edema, in other 
cases by anuria with later edema and unconsciousness. 
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of the more toxic cases wth high temperature may be delirious 
but the meningitis cases present the characteristic physical 
findings of this condition with a cloudy spinal fluid, increased 
cell count, and streptococci. The other aforementioned con- 
ditions present no picture that diverges from their occurrence 
without scarlet fever. It is evident that in scarlet fever we 
have a situation that is developed as a result of the combina- 
tion of a bacterium and a toxin or allergic element or a toxo- 
aUergin. Yielding to the toxin for a moment the rash, the 
picture of the tongue, the temperature, and perhaps the vomit- 
ing can be regarded as the work of the toxin. The tempera- 
ture might also be caused by bacterial invasion. Certainly 
the pathologi’^ of the throat is a bacterial manifestation. The 
other phases commonly referred to as complications are tm- 
doubtedly bacterial. I personally do not believe that the 
nephritis should be excluded from this category in all in- 
stances. On the other hand there is much evidence to show 
that there are allergic characteristics present in the rash and 
obwously the toxo-aUergin theory would have a strong leg to 
stand upon. 

Occasionally there occurs an encephalitis beginning with 
headache, nausea, vomiting, then stupor, and even imcon- 
sciousness. Rigidity of the neck is always present but other 
signs of meningeal irritation change from hour to hour. Par- 
alysis for some period of time is apt to occur in any extremity. 
The spinal fluid is clear under pressure with a moderate in- 
crease in cells, the poljTnorphonuclear variety predominating, 
hio organisms are demonstrable. There is a high mortality to 
this encephalitis but if the patient recovers none of the post- 
encephalitic sequelae foimd after epidemic encephalitis occur. 
It is indeed a picture that paraUek in its exactness the virus 
encephalitis which follows occasionally in the wake of small- 
pox vaccination, measles, and chicken pox. Here again is 
evidence for the adherents of the sjonbiotic group of etiolo- 
gists. 

Before beginning a discussion of the treatment of scarlet 
lever an appraisal of the investigations into the cause and 
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serologic aspects should he noted. The controversies that 
have arisen over the Stre[)lococcus Iicmolyticus scarlatinae 
which undoubtedly plays a big role in scarlet fever, the Dick 
toxin, and the antitoxins of j)ick and Dochez demand scru- 
tiny. 'J'he place of convalescent serum must also be estab- 
lished as far as possible. 

Ever since the bacterial etiology of scarlet fever have been 
suspected the streptococcus has been accused. Schleissner, 
Gabritschewsky, Moser, Dochez, and then the Dicks have 
claimed a streptococcus and toxin as the cause of scarlet fever. 
The Streptococcus hemolyticus scarlatinae has several straws. 
The toxins produced by all the strains are not entirely related. 
Some of the commoner strains are most frequently associated 
with the mild scarlet fever prevalent in the United States w 
the last ten years. In the malignant scarlet fever occasionally 
seen other strains of streptococci are found and the toxins of 
the former strains do not seem to bear any relation to them. 

The Dicks have devised an intracutaneous test for sus- 
ceptibility to scarlet fev'er, using the toxin of their Strepto- 
coccus hemolyticus scarlatinae. Some of the more maligoaot 
cases of scarlet fever have occurred in individuals who were 
Dick test negative. Coste, Zoeller, and di Grder have fouo 
that tlie test is variable in up to 40 per cent of individuals. 
It has been demonstrated that a negative test to one strain o 
toxin does not mean immunity to all strains. I have fou 
positive reactors in 30 per cent of a group of children three 
years after bona fide attacks of scarlet fever. This is too hig 
a percentage to be a true indication of susceptibility follow 
ing scarlet fever in the light of clinical experience. 

It has been clearly demonstrated that the Dick test doe= 
not measure blood antitoxin content. That it depends entire) 
upon local conditions is the claim of some and upon allerg}' o 
others. Ando first separated the toxin into a heat labile au 
a heat stable toxin. The former has toxic properties, 
latter allergic properties. 

Recently there has been an increasingly plaintive plea 
more accurate standardization in the strength of toxin prU" 
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duction. The skin test dose of a given toxin seems to vary at 
present. This coupled with the aforementioned causes of er- 
ror including the not unimportant variety of strains certainly 
nullifies the reliability of the test in given individuals. 

The active immunization of indmduals by the injection of 
multiple doses of toxin is also advocated by the Dicks. Nega- 
tive Dick tests follow this effort at immunization. Some in- 
di\dduals have been known to remain negative two years or 
more. It appears however that this is a vaccinal immunity and 
if permanencj’^ is desired repeated series of injections must be 
given. Immunity to one strain of toxin does not necessarily 
confer immunity to all strains. 

The reaction to these injections may entail more suffering 
particularly on the part of older people than scarlet fever it- 
self. An attempt has been made to overcome this by giving 
smaller doses in greater number than the five prescribed by 
the Dicks. Since the skin test dose is not a reliable standard 
this may prove to be a snare or delusion. 

The symptoms to be looked for are headache, nausea, 
vomiting, fever, a scarlatinal rash, sometimes edema and even 
anasarca, and pretty generally a painful cellulitis at the site 
of injection. 

Eridence of more and more failures to prevent scarlet fever 
by the use of Dick toxin accumulate while others are posi- 
tive in their statement that they have never had a failure. 
This latter is incredible because of the lack of standardization 
of material and the e^'ident inability to immunize against aU 
strains at one time. The answer seems to lie in the fact that 
success may attend where only one strain of streptococcus and 
toxin is present in a given community. 

Since immunization with toxin deals exclusively with toxin 
m a disease in which the organism itself plays a more im- 
portant part than the toxin the back door remains wide open 
u-hile the front door is padlocked. This is demonstrated by 
the fact that cases of scarlet fever sine exanthemata can and 
do occur in the immunized. In these cases bacterial variants 
or complications have the same open sesame that they have 
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in (hnsc accompanied by toxemia and rash. With a popula- 
tion liighly immnnimi to (he toxin apparently more difficult}' 
will be found in rccognlzinp these eases and they will tIler^ 
fore become more numerous because of a lack of isolation pre- 
cautions. It will necessitate the careful culturing of all sore 
throats and the definite identification of the almost omni- 
present streptococcus as (he Dick streptococcus or another 
streptococcus. This is by no means easy and certainly not 
tlie final word in the solution of this invited pubhc health 
problem. 

Efforts of this nature have already met with signal failure. 
For example, even with a diagnostic rash to help them 0. 
Bauer and Minkerewitsch in an attempt to detain all scarlet 
fever carriers, tliat is. Streptococcus hemolyticus scarlatmae, 
so as to prevent return cases to a contagious disease hospital 
made no more impression on the number of such unfortunates 
despite more than 30,000 examinations. 

By different technics Dochez and the Dicks both produc 
an antitoxin. The Dochez antitoxin also carries with it hac 
teriocidal properties. The Dick antitoxin does not. From 
discussion of tlie clinical picture of scarlet fever a bacteno- 
cidal agent is as important as an antitoxin. 

The use of the Dick antitoxin in the treatment of scarct 
fever has been followed by a rapid decline in the temperature 
and an almost sudden release from toxic manifestations. 
Authorities differ upon die reduction in the number of com 
plications. That they continue to occur is certain and since 
there is controversy concerning tliis claim it must be under 
stood that more than simple statistics are necessary before 
any conclusions can be drawn. To date it must be said that 
no publications claiming marked reductions in complication 
have had complete and iron-clad control studies. Otherwise 
there should be no difference in similarly controlled exporr 
ments such as now exist. 

Because of the severe reactions to the antitoxin itself an 
the relatively high proportion of anaphylactic deaths foUom 
ing its use most workers now use the antitoxin simply fot 
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vere cases. A more concentrated serum is now available which 
the producers claim cuts down the protein reactions and they 
urge its use in the mild as well as severe cases. Its value has 
yet to be clinicalty established for not enough work has been 
done with it to justify all the claims made for it. This fact 
must be borne in mind particularly in dealing with the milder 
cases, that if the disease is abruptly terminated there wiU be 
far less antibody response and consequently fewer individuals 
develop immunity to the disease by reason of their attack. 

Another imfortunate fact about scarlet fever antitoxin is 
its lack of standardization. The substitution of antitoxin for 
convalescent serum in the Schultz-Charlton test led me to try 
the antitoxin of three commercial houses simultaneously in 
individual cases in a series of patients of unquestioned scarlet 
fever. By way of parenthesis, the Schultz-Charlton reaction is 
the blanching of a rash in a scarlet fever patient about the site 
of an intracutaneous injection of convalescent scarlet fever 
serum. In the test there has been substituted antitoxin for 
the convalescent serum. 

I shall present five cases of my series upon whom three 
blanching tests were attempted simultaneously in each case 
and all five cases being tested on the same day with the same 
products. The result can be graphically expressed as follows: 
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These antitoxins by their expiration date had been but 
recently issued. This series has been duplicated in its in- 
consistent results by comparison of other scarlet fever anti- 
toxins in other groups of patients. Obrdously the experiment 
relegates the Schultz-Charlton test to pooled convalescent sera 
if accuracy in diagnosis is sought. It also places the chnical 
results obtained in the use of some scarlet fever antitoxins 
in the category of nonspecific protein therapy or in the realm 
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of llic weakness of clinical observations caused by that some- 
times iuiman frailty, unbridled enthusiasm. I believe that 
there is more tlian a mere leg to stand upon in support of the 
former premise. 

'1 he imimmi/ation of contacts with scarlet fever patients 
is worthy of some discussion. Since so many contacts pre- 
sumably susceptible fail to contract the disease upon exposure 
it is not reasonable to presume that immunization either with 
antito.xin, toxin, or a combination of toxin and antitoxin has 
protected in isolated instances. In institutions or in hospital 
wards contact may not have actually occurred as in households 
for everyone has seen sporadic cases of scarlet fever even in 
these environs witliout secondary cases. On the other hand, 
if tliese secondary cases actuall}^ occur in those upon whom 
immunization Ivas been attempted then some reason must be 
sought for the failure. 

In 1925, 1926, and 1927 I had five such experiences in 
three hospitals, that is, secondary cases arising in children who 
had received prophylactic doses of Dick scarlet fever anti- 
toxin. From then until 1931 I attempted to immunize by a 
combination of Dick toxin injections following a prophylactic 
dose of the antitoxin. This proved futile in three instances. 
Since then I have used neither. Curiously enough, perhaps 
to establish the vagaries of statistical conclusions, I have had 
seven sporadic cases in various wards with no secondary cases 
and no attempt was made at immunization. 

In institutions I have attempted to segregate Dick posi- 
tives and Dick negatives with no appreciable difference in the 
occurrence of secondary cases in either group. Not that 
have not found groups of Dick negatives without secondaO 
cases but there have also occurred Dick negative groups where 
cases did develop and Dick positive groups where tliey di 
not develop. By continuing this over a period of seven yoo*^’ 

I have come out even. 

The immunization of institution children with the 
toxin has led to an increase in the number of scarlet fevef 
sine exanthemata cases and a number of cases of scarlet fe''^'” 
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v\-ith rash. I have experienced no benefit over a long period 
of time from any form of scarlet fever immunization and in 
from seven to ten years instead of wholehearted enthusiasm 
I am overwhelmed with morbid pessimism. 

The customarj' answer is that the technic was faulty, the 
toxin rendered inert by faulty manipulation, or that it lacked 
proper standardization. On the first two counts I have ad- 
hered strictly to the Dick technic, and on the third I have used 
nothing but the materials covered by the Dick patents and 
standardized under their regulations. 

To sum up the serologic aspect I confess that I am fas- 
cinated by something still elusive in this branch of scarlet 
fever study. To lay a new and good foundation the patents 
should be forever waived and the subject returned to the 
laboratories so that the bacteriologist and serologist will have 
complete freedom for all manner of study within their ken. 
With this fresh, unfettered effort will the key be found. 

Enough has been said about serology in scarlet fever to 
justify our lack of faith in Dick antitoxin as a curative agent. 
True, I repeat, it shortens the acute stage. I have seen the 
same thing happen when other antitoxins or horse serum have 
been used. The use of pooled convalescent scarlet fever serum 
is effectual when given in large doses. 

There is undoubtedly the additional element of bacterio- 
cidal potency" but this varies with different lots of senun. 
Should an attempt be made to predetermine and standardize 
the bacteriocidal poteno,' as well as the antitoxin content after 
standardization becomes more rigid the product will probably 
be ver}' expensive and perhaps not generally available. It 
does seem to be the answer at the moment until an antitoxin 
more completely developed with antibacteriocidal potency’- is 
commercially available. Until then the management of the 
scarlet fever patient must come under the following regime. 

The patient should be isolated and put to bed with the 
advent of the prodromes. Since this should be routine in all 
cases of sore throat and fever or undiagnosed acute illness in 
childhood it is not necessary to wait for definite e\ddences of 
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scarlet fever. 'File isolation slioiilfl be complete from the ven' 
bcRinninp until tlie patient is released from quarantine. The 
room should be liplit and airy with a good heating system. 
Bathroom facilities for the exclusive use of patient and at- 
tendant should be included in the isolated area. Ample 
quarters for the nurse should be provided since she cannot 
leave the isolated area until the expiration of quarantine. 

Dishes for the patient and nurse should never leave the 
suite. Garbage should be wrapped and deposited in an other- 
wise uncontaminated receptacle and removed directly for im- 
mediate incineration. All fomites before being sent to a 
laundry or dry'^ cleaner should be soaked in antiseptics. 

Upon termination of quarantine the patient should be 
given a bath, sent out of the isolated area, and clothed. The 
nurse then should wipe all walls, floors, and furniture wit 
antiseptic solutions, including mattresses, which should then 
be exposed to the sun in the open air. The nurse should then 
take her cleansing bath and don clean clothing outside ^ 
restricted area. Toys and books should be destroyed along 
with the garbage at die last incineration. Lysol, chlorine, an 
alcohol should be supplied to the nurse freely for use , 
out the quarantine. None but the gowned physician s ou 
have entrance to the isolated area. If this isolation 
be attained the patient should be transferred immediate, 
upon making the diagnosis to a contagious disease hospita 
With the patient in bed the diagnosis should be made as 
soon as possible and the treatment begun. Convalesce 
serum should be given if available and particularly sought 
the case is a severe one. Medicine is usually unimportan 
Some physicians use potassium citrate routinely but in 
this may act as a renal irritant. In some cases 
needed as a stimulant and occasionally digitalis is indicat 
The nose should be kept clean with swabs, but oih ° 
aqueous drops and sprays are contraindicated. Their use m 
variably means an increase in otitic complications. I h^' 
never seen any good come from local treatment of the throat 
and have seen much discomfort accompany^ and follow its ■ 
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The employment of antiseptics in this procedure is as useless 
as a cobweb on a levee to hold back a flood. An ice-collar 
is a source of very welcome comfort for the distressed throat 
and in cervical adenitis. Be sure that it fits, for the ice-bag 
will only rest on the chin and chest and by some curious per- 
version invariably avoid contact with the throat and neck. 

The itching can be allayed with carbolated vaselin. 
Purges and laxatives should never be used since they dehy- 
drate without benefit to the patient. A cleansing enema or 
colonic irrigation is valuable especially if the temperature is 
high. Normal salt solution or bicarbonate of soda should be 
used. Soap enemas should never be given. The diet should 
include from the very beginning water for its hydrating and 
diuretic effect. Milk, cooked cereal, and stewed fruit must 
be given even in the acute stage. Baked potatoes, gelatin and 
junket, and orange juice within reason can augment this diet. 
\^^en the fever subsides a full child’s diet may be started in- 
cluding meat and eggs. The formerly practiced restriction in 
diet has no scientific background and clinically the more 
liberal diet has proved the better course of procedure. 

An uncomplicated case should be kept in bed three weeks 
following the subsidence of the temperature. The urine 
should be examined two or three times weekly and in compli- 
cated cases daily. 

The management of complications must be all too fre- 
quently surgical. For example, middle ear disease indicates 
free incision of the drum if this membrane is reddened or 
glazed. In dealing uith the Streptococcus hemolyticus one 
should not wait for bulging since spontaneous rupture of the 
drum or procrastination in its incision is followed by an un- 
necessarily high percentage of mastoid infections. If a mas- 
toiditis develops scrupulous cleaning out of aU cells and the 
tip is nccessan,^ If the lateral sinus is involved even if no 
clot has formed therein it should be removed. In the event 
that it is not, bacteremia will follow to place the patient in 
further jeopardy. Mere puncture of the mastoid antrum sim- 
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piy begs the C|ueslion niul’ offers another sacrifice to tim 
surgical approach. 

In cases of liloocl stream infection and in cases of seve 
to.vcniia frerjuent small blood transfusions may be given fro 
donors who are comparatively recent scarlet fever com'; 
csccnts. ^'hcsc act with the same favorable results general 
speaking as other types of immunotransfusions. Transfusio 
in scarlet fever have not been given the emphasis that thi 
justly deserve and many of the severer cases would be bett 
with them than with antito.\in. 

Arthritis should be treated by immobilization and soothii 
wet dressings. The surgical complications could be discussi 
better by a surgeon of experience. Carditis should be ma 
aged according to the same indications as in its occurrence 
other diseases. 

A little more detail in the discussion of renal complin 
tions is in order. Vomiting and fever most frequently ush 
in nephritis. Lethargy or delirium, convulsions or coma, nv 
occur. Anuria may occur and persist for several days. 
the child begins to void after such a period large amounts ' 
blood are passed. In other cases the urine will contain nni( 
albumin, blood, granular and hyaline casts. Edema is ap^ 
occur in the latter type. The blood pressure and blood cher 
istry may be undisturbed and if they are disturbed it is on 
for a brief period of time. Complete recovery does take pla< 
in a large number of these cases. 

In the last few years there have been many changes m ^ 
manner of treatment. Irritants and alkalis had best 
avoided. Diuretics should not be employed in the case 
anuria or in a case in which the output is very low, at ka 
until there is an obvious trend upward in the urine outpu 
Caffeine and theobromine-sodium salicylate are the best 
the diuretics although ammonium chloride should also be r< 
garded with favor. Temporary use of a salt-poor diet is m 


cated in the presence of edema. It is impossible to give a ^ 


— ^ - - - - - ^ ^ , 

free diet. Protein should be given in amounts equal to 
body demands. Even larger quantities should be given if ^ 
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albumin output is vew large. It is obvious then that a liberal 
diet should be used. Fluid intahe should not be restricted. 

Bleeding may be indicated followed by the transfusion of 
smaller quantities of blood than were removed. Careful watch 
must be kept on the acid-base balance and the blood serum 
protein. Prognostically the renal functional tests have not 
proved their value, at least in children. In the presence of 
edema and high blood pressure the intravenous use of mag- 
nesium sulphate after the technic of Blackfan and McKhann 
is effectual. 

Hot packs are ^lelpful and the fears expressed in their use 
by some are groundless. During convalescence and in some 
cases even before iron tonics are signally helpful. Varying 
the t^qie of iron frequently seems to add to the value of this 
mineral. 

Until recently little or no attention has been paid to the 
most frequent of scarlet fever complications, that is, sinusitis. 
The routine use of nasal douches, sprays, and applications, 
while not consciously employed for sinus disease, impaired 
drainage and spread infection rather than abetted the recov- 
ery from this persistent complication. Drainage is the impor- 
tant clue to the correction of sinusitis. It can best be accom- 
plished by keeping the nares open and as free as possible of 
discharges and edematous membranes. Aqueous applications 
can be used for this purpose and never drops or sprays. Sur- 
gical interference is never indicated. Mild suction also aids 
in the drainage. x-Ray treatments can be used in the per- 
sistent or chronic cases. 

When desquamation begins it has been the custom to give 
cocoa butter rubs which are comforting and maj*^ aid in the 
removal of the peeling skin. 

.A patient presented for release from quarantine to be eli- 
gible for contact mth his fellows must be examined physically 
and passed upon on the follo\ving counts. There must be no 
suppurative discharge from any part of the body. There must 
be no nasal discharge or moisture. Since sinusitis may not 
^how itself before the third week this second postulate can- 
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not. be answered before the fourth week. The hidebound 
rule of Iicallh departments and some others interested in this 
problem that desquamation must be complete before release 
from quarantine shall take place has its only working hypoth- 
esis in the fact that it measures in many cases the period in 
which the two preceding postulates arc apt to be operative. 
Since the desquamation is noninfectious and all of the cases of 
completed de.squamation cannot meet the postulates it is ob\n- 
ously an unscientific and inaccurate criterion in the long run. 
Incidentally two weeks after the completion of desquamation 
a secondary desquamation of the hands and feet may occur. 
This is of no significance whatever but complicates the des- 
quamation criterion for release from quarantine. 

It is obvious that the discharge from a mastoid, a running 
ear, or other open wound would deceive no one as a source 
of “return” cases. The persistent sinusitis witli its irregular 
discharge and its sometimes trivial residual nasal moisture u 
frequently overlooked or ignored and it is from these cases 
that the disease is spread even many months after they have 
been forgotten as potential carriers. For many obvious rea 
sons cultures are impractical as a check on these cases. 

Scarlet fever today needs six cardinal points of at a ^ 
First, a more comprehensive and intimate knowledge of ^ 
clinical aspects of the disease. Second, a more complete iso 
tion of patients. Third, longer periods of confinement to ^ 
and a more liberal view of the management of the patients 
diet. Fourth, a more modern and radical approach to the coni^ 
plications, particularly the surgical. Fifth, a more careful an 
more reasonable approach to the problem of release from 
antine. Sixth, the liberation from the shackles of commerew^ 
ism of the bacteriological and serological studies necessary 
the evolution of a true prophylaxis and specific cure for 


disease. It is not one man’s God given field for exclusive 


study 


and every bacteriologist and serologist should be permitted to 
study the problems after a return to our original ethics as 
basis. 
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TREATMENT OF ACUTE PLEURISY IN GENERAL 
PRACTICE 

An attack of acute pleurisy should always be given careful 
consideration, since even in its mildest form it may be an indi- 
cation of serious disease in the underlying lung or elsewhere 
in the body. Not infrequently such an attack directs attention 
to pathological change in other organs, which for a time at 
least might have otherwise escaped detection. Failure to 
study and manage properly an apparently tri\nal pleurisy may 
have an important bearing upon the future health of the. 
patient. 

ETIOLOGY 

Acute inflammation of the pleura may be either primary 
or secondar}'. The primarj'^ form is rare. It occasionally re- 
sults from exposure to cold or from injury'- to the chest wall. 
The majority of cases of primarj'^ pleurisy are tuberculous and 
constitute the group formerty classified as idiopathic pleurisy. 
Funk was of the opinion that the tubercle bacillus is the prob- 
able etiological factor in 90 per cent of cases of primary 
pleurisy. Frequently a case which is apparently primarj^ is 'in 
reality secondaiy to a tuberculous tracheobronchial Ijmiph 
gland, or to a subpleural tuberculous focus in the lung too small 
to be recognized either clinically or roentgenographically. 
Eveiy case of pleurisy for which no definite cause can be found 
should be regarded as tuberculous in origin. On the other 
hand, evidence of pleural inflammation is often the first mani- 
festation of pulmonaiy tuberculosis and it may precede the 
.appearance of frank pulmonaiy- s\-mptoms by many months. 
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I lu* secondary form is a result of extension of infection 
from some obvious focus elsewhere. It occurs in association 
witli sucli pulmonary rliseases as tuberculosis, lobar pneu- 
monia, bronchopneumonia, abscess, bronchiectasis, gangrene, 
infarction, the mycotic infections or neoplasm. Infections may 
spread to the pleura from inflammatory processes involving 
the ])ericardium, the endocardium, the mediastinum or from 
organs below the diaphragm. It may follow infection in other 
]3arts of the body — postoperative septic infections, tonsillitis, 
or nephritis. Occasionally it occurs in rheumatic fever as part 
of a general involvement of the serous membranes. 

CLINICAL VARIETIES 

.Acute pleurisy is best classified clinically according to the 
type of exudate present. It may be fibrinous or plastic (dry), 
serous or serofibrinous (pleurisy with effusion), suppurative 
(empyema) or hemorrhagic. 

Inflammation of the pleura results first in the formation 
of a fibrinous exudate. In a typical attack of dr>' pleurisy the 
exudate remains fibrinous throughout. If the inflammation 
progresses, the amount of serous exudate may e.xceed the 
amount of fibrin, resulting in serofibrinous pleurisy. The sup 
purative form is the result of infection by pneumococci, strep- 
tococci or other pyogenic organisms, and occasionally h) 
tubercle bacilli. Hemorrhagic pleurisy may occur as a com 
plication of pneumonia but it is usually the result of tubercu- 
losis or of malignant disease of the pleura. 

TREATMENT 

Since inflammation of the pleura is frequently an accom 
paniment of, or an extension from, an infectious process else- 
where, it is obvious that a rational system of management oi 
this condition must take into consideration the underlying 
associated pathological conditions. Detailed consideration oi 
these factors would lead this discussion too far afield, there- 
fore, I shall limit my remarks to the relief of the pleurisy 
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and briefly summarize the principles to be applied during and 
after the acute attack. 

The management of acute pleurisy is peculiarly a problem 
for the general practitioner. Since the clinical course is of 
relatively short duration and alle\aation of annoying sjmip- 
toms can usually be promptly obtained, the majority of pa- 
tients rvith acute pleurisy can be satisfactorily treated at home. 
Hospitalization is required only when thorough study is neces- 
sar\' to determine the exact etiologj’^ or when major surgical 
procedures are indicated. 

Dry Pleurisy. — Regardless of the mildness of the symp- 
toms, rest in bed is essential. The patient should remain in 
bed until after the pain and fever have subsided. The diet 
should be nourishing and easily digestible. In the beginning 
a saline purge is indicated and afterward daily evacuation of 
the bowels should be assured. 

The most important consideration in the treatment of dry 
pleurisy is the relief of pain. If the pain is not severe it may 
be relieved by counterirritation in the form of mustard 
plasters or local application of tincture of iodine. Mustard 
plasters are ideal counterirritants. They can be readily pre- 
pared. their strength can be regulated to suit the age of the 
patient and sensitmty of the skin, and the degree of rube- 
faction produced by them can be easily controlled. They are 
especially useful in the mild recurring attacks of pleurisy in 
tuberculous patients. 

If the pain is severe, immobilization of the affected side 
by adhesive plaster usually affords immediate relief. With 
the chest in the position of full expiration, strips of plaster 
about 2’u inches \ride are applied. The strips are started 
across the vertebral column, draum tightly around the affected 
side and attached just beyond the midline in front. They 
should be placed at right angles to the vertebral column and 
not follow the line of the ribs. Each strip should overlap the 
preceding one by one third its width. If the pain is localized 
in the lower part of the chest two or three strips will suffice, 
but if it is widely distributed, the strips should be applied up 
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to the axilla. Hairy clio.sts slioiilfl be shaved before tie ad- 
hesive plaster is applied in order to facilitate its removal. Id 
the female, the breast shoidd be drawn up and a small pad of 
cotton placed over the nipple before being covered by the adhe- 
sive. If the pain is in the upper part of the chest several 
strips may be attached to the anterior chest wall at the level 
of the fourth rib and pulled firmly over the shoulder to below 
the spine of the scapula. The plaster should be removed after 
four or five days or sooner if the patient corrtplains of itching- 
If the strapping docs not afford complete relief from pain, 
codeine sulphate may be given by mouth in ^4-grain 
every three or four hours. The codeine will also control the 
annoying cough which is sometimes present. Acetylsalicj'he 
acid, 5 grains, may be combined with codeine in capsule fom'- 
In severe pain not relieved by the above measures, morphine, 
Yi grain, may be administered hypodermically, but this is 
rarely necessary. , 

Pleurisy with Effusion. — The fundamental rules regar • 
ing rest, diet, elimination and pain described for dry 
are to be followed. Rest in bed should be continued unti t n 
fluid has entirely disappeared. Pain is not an important con^ 
sideration in this variety of pleurisy, as it is present only o 
a short time at the onset and disappears wth the deveo 
ment of the fluid. _ . 

The most important factor in serofibrinous pleurisy is 
management of the fluid. It must be borne in mind that spo” 
taneous absorption of pleural effusion occurs freque 
Nearly all small effusions, and occasionally large ones, disap 
pear if the patient is at rest in bed. If the general conditio^ 
is good and if dyspnea and fever are not causing 
is advisable to continue bed rest for several weeks in the r 
that spontaneous absorption will take place. 


A salt-free diet, restriction of fluid intake, the app 


lication 
of 


of cups or fly blisters to the chest wall, and the induction 
profuse diuresis by means of such drugs as theobronunn 
sodium salicylate and salyrgan, have been ad\ased to increase 
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absorption' of the fluid. These measures are of doubtful value, 
and, as a rule, only add to the discomfort of the patient. 

If the effusion occurs as a complication of rheumatic fever 
sahcylates are beneficial. Sodium salicylate, 20 grains, com- 
bined with an equal quantity of sodium bicarbonate may be 
given every three or four hours. 

Calcium is believed by some to favor the absorption of 
fluid from the pleural cavity. Calcium chloride (20 grains) or 
calcium gluconate (60 grains) may be given orally every three 
or four hours, or 5 or 10 cc. of a 10 per cent solution of 
calcium gluconate may be given intravenously once or twice 
daily for four days. If given intravenously, calcium should be 
injected slowly in order to avoid impleasant subjective sensa- 
tioAs. According to Kreich, effusions occurring as complica- 
tions of pneumothorax therapy in tuberculosis may disappear 
following the intrapleural injection of calcium. He advises the 
removal of 5 or 10 cc. of the pleural fluid and its replacement 
by a similar amount of 10 per cent solution of calcium glu- 
conate once daUy for three or four days. 

Thoracentesis or aspiration of fluid from the pleural cavity 
is indicated as follows; 

1. For diagnostic purposes (15 to 20 cc. is sufficient for 
cjTodiagnosis, culture and animal inoculation). 

2. If the effusion is causing c 3 '^anosis or dyspnea. 

3. If there is continued fever. 

4. If the effusion is increasing in amount. 

5. If there is no absorption after a reasonable period of 
conservative treatment (bed rest). 

6. If tubercle bacilli are present in the sputum and the 
opposite lung appears normal the effusion should be converted 
into a tlierapeutic pneumothorax by gra'dual replacement with 
air. 

While aspiration of fluid from the pleural ca\dty is a rela- 
tively safe procedure, it is not entirely without danger. The 
fluid must be removed slowly and not more than 1500 cc. 
should be withdra\%-n at one time. Rapid diminution in intra- 
pleural pressure may cause sudden shifting of mediastinal 
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structures witli immediate production of alarming symptoms. 
I'lie complications of thoracentesis are: (1) severe cough, 
(2) pain, (a) fainting or rlizziness, (4) dyspnea, (5) hemop- 
tysis, (6) pulmonary edema and (7) pleural shock resulting 
in sudden death. If the patient coughs or complains of pain or 
dizziness during thoracentesis, the operation should be stopped 
and no other attempts to remove the fluid should be made until 
at least twenty-four hours have elapsed. 

Tcchnlc of Thoritcvntcsis . — The patient should lie on the 
sound side, close to the edge of the bed, with the arm extended 
over the head. A firm pillow should be placed under the lower 
part of the chest to arch the affected side thus increasing the 
width of the intercostal spaces. The operation must be per- 
formed under rigidly aseptic precautions. Puncture should 
be made through the sixth or seventh interspace, usually ]ust 
in front of the angle of the scapula. The skin in the area 
selected is painted with tincture of iodine and the e.xcess iodine 
removed with alcohol. Local anesthesia is necessary and a - 
per cent procaine solution may be used for this purpose, being 
injected intracutaneously by means of a fine hypodermic nee 
until a wheal is formed. The needle should then be withdrawm 
and a 20-gauge 3-inch needle attached to the syringe. This 
needle is inserted through the bleb and is gently forced into 
the deeper tissues as constant pressure is made on the piston 
of the syringe. Puncture should be made close to the upper 
border of the rib in order to avoid injury to the intercos a 
vessels. The parietal pleura should be carefully injected be^ 
cause of its high degree of sensitivity. Sudden lessening 
resistance will indicate that the parietal pleura has been pene 
trated and that the needle is in the pleural cavity. If traction 
is made on the piston, the fluid can be seen to rise in the gl^^s 
tip and enter the barrel of the syringe. The needle shou 
never be introduced up to the hilt for if it breaks at this 
it will be difficult to recover. If the fluid is required for diag 
nostic purposes only, the small syringe is replaced by a 20 cc. 
syringe and the required amount of fluid is mthdrawm an 
transferred to a sterile container. 
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li aspiration is to be performed one of the follonang meth- 
ods is used; 

1. Negative Pressure Aspiration . — The Potain aspirator 
is the apparatus most frequently used in this procedure. It 
consists of a bottle fitted rvith a two-way stopcock. One open- 
ing is connected to a vacuum hand pump by a piece of rubber 
tubing. The other opening is connected to the needle in the 
chest by a similar piece of tubing. The air is removed from 
the botde by means of the pump and the valve between the 
bottle and the pump is closed. The other valve is then opened 
and the fluid flows from the pleural cavity into the bottle be- 
cause of the difference in pressure. This apparatus should 
always be tested before using to make sure there is no leak in 
the valve and no block in the tubing. 

2. Siphonage . — ^This is a simple method of removing fluid 
from the pleural cavity but it should be used only if an aspira- 
tor is not available. A rubber tube is attached to the needle 
in the chest and the free end is put into a basin half filled with 
water, which is placed on the floor. A cough will start the 
flow of fluid through the tube and it will be drawn into the 
basin by siphonage. 

3. Air Replacement . — This is indicated in cases of pul- 
monarjr tuberculosis where continued collapse of the lung is 
desired. The effusion is converted into an artificial pneumo- 
thorax by removing the fluid and replacing it with air. Two 
punctures should be made for this purpose, one above the 
other, in different interspaces. The fluid should be removed 
through the lower puncture and air introduced through the 
upper. A pneumothorax apparatus should be used for the 
introduction of the air so that the amount of air entering the 
pleural cavity can be measured and the pressure controlled. 
The fluid should not be entirely removed at one operation, the 
replacement being accomplished gradually. 

.\fter aspiration has been completed the needle should be 
withdrawn and the puncture point sealed with cotton soaked 
in collodion or held in place by adhesive. 

Empyema.— The presence of an acute purulent pleural 
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slriictiircs with inimcdiatr production of alarming symptoms. 
I'lic complications of tlmraccntcsis are: (1) severe cough, 
(2) pain, (3) fainting or dizziness, (4) dyspnea, (5) hemop- 
tysis, (6) pulmonary' etlema and (7) pleural shock resulting 
in sudden death. I f the patient coughs or complains of pain or 
dizziness during thoracentesis, the operation should be stopped 
and no other attempts to remove the fluid should be made until 
at least twenty-four hours have elapsed. 

Technic of Thoracentesis . — The patient should He on e 
sound side, close to the edge of the bed, with the arm extend 
over the head. A firm pillow should be placed under the lower 
part of the chest to arch the affected side thus increasing e 
width of the intercostal spaces. The operation must be per 
formed under rigidly aseptic precautions. Puncture shou ^ 
be made through the sixth or seventh interspace, usually jus 
in front of the angle of the scapula. The skin in the ama 
selected is painted with tincture of iodine and the e.xcess lo i ^ 
removed with alcohol. Local anesthesia is necessary an a - 
per cent procaine solution may be used for this purpose, e o 
injected intracutaneously by means of a fine hypodermic ne ^ 
until a wheal is formed. The needle should then be with ra^^^ 
and a 20-gauge 3-inch needle attached to the syringe. 
needle is inserted through the bleb and is gently force w 
the deeper tissues as constant pressure is made on the p'S 
of the syringe. Puncture should be made close to the 
border of the rib in order to avoid injury to the 
vessels. The parietal pleura should be carefully injecte 
cause of its high degree of sensitivity'. Sudden lessening^^^ 
resistance will indicate that the parietal pleura has been po 
trated and that the needle is in the pleural cavity. If ^ 
is made on the piston, the fluid can be seen to rise in the g 
tip and enter the barrel of the syringe. The needle s ou^^ 
never be introduced up to the hilt for if it breaks at this p 
it will be difficult to recover. If the fluid is required 
nostic purposes only', the small syringe is replaced by a^ 
syringe and the required amount of fluid is wthdrawn 
transferred to a sterile container. 



treatment of ACETE PEEERIPY 

If aspiration is to be performed one of the following meth- 
ods is used; 

1. Xcgativc Pressure Aspiration.— The Potain aspirator 
is the apparatus most frequently used in this procedure. It 
consists of a bottle fitted with a two-way stopcock. One open- 
ing is connected to a vacuum hand pump by n piece of rubber 
tubing. The other opening is connected to the needle in the 
chest by a similar piece of tubing. The air is removed from 
the bottle by means of the pump and the valve between the 
bottle and the pump is closed. The other valve is then opened 
and the fluid flows from the pleural cavity into the bottle be- 
cause of the difference in pressure. This apparatus should 
alwaj^ be tested before using to make sure there is no leak in 
the valve and no block in the tubing. 

2. Siphonage . — This is a simple method of removing fluid 
from the pleural cavity but it should be used only if an aspira- 
tor is not available. A rubber tube is attached to the needle 
in the chest and the free end is put into a basin half filled with 
water, which is placed on the floor. A cough will start the 
flow of fluid through the tube and it will be drawn into the 
basin by siphonage. 

3. Air Replacement. — This is indicated in cases of pul- 
monary'- tuberciflosis where continued collapse of the lung is 
desired. The effusion is converted into an artificial pneumo- 
thorax by removing the fluid and replacing it with air. Two 
punctures should be made for this purpose, one above the 
other, in different interspaces. The fluid should be removed 
through the lower puncture and air introduced through the 
upper. A pneumothorax apparatus should be used for the 
introduction of the air so that the amount of air entering the 
pleural eaxity can be measured and the pressure controlled. 
The fluid should not be entirely removed at one operation, the 
replacement being accomplished gradually. 

After aspiration has been completed the needle should be 
withdrawn and the puncture point sealed with cotton soaked 
in collodion or held in place by adhesive. 

Empyema.— The presence of an acute purulent pleural 
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cfiiisinn is ;ii) iiulicnlion for iinnicrliatc drainage of the pleural 
cavity. In rare instances, lioivcvcr, repeated aspiration of the 
exudate may cause reabsorjition. Resolution of purulent 
exudates lias been noted by Major following the injection of 
gentian violet into the pleural cavity. He recommends aspi- 
ration of the fluid and the introduction of 100 cc. of a RSOOO 
aqueous solution of gentian \'iolct. In the majority of cases 
intercostal incision or rib resection and drainage is necessar)'. 

Hemorrhagic Pleurisy. — In the absence of infection hem- 
orrhagic pleural efiusions will usually be absorbed spontane- 
ousl3^ Massive efiusions, or those which are causing fever or 
dj'spnea, should be aspirated. In the presence of infection, 
prompt surgical treatment to establish free drainage is indi- 
cated. 

AFTER-TREATMENT 

Because acute inflammation of the pleura is so often the 
result of tuberculous Infection, the after-treatment, in many 
instances, is more important than the treatment of the acute 
attack. .All patients who Iiave had more than one attack of 
dry pleurisy, or who have developed pleural effusion for which 
no cause can be found, should be considered tuberculous. ^ 
routine method of living, with special reference to rest, diet 
and fresh air shoidd be outlined and tlie importance of ad 
hering to this regime carefully e.xplained. If the general con- 
dition is unfavorable or convalescence is slow, sanatorium 
treatment is advisable. Following an acute attack of pleurisy 
the patient should be reexamined at regular interv'als, 
a period of several years, for evidence of pulmonary disease. 
After empyema or hemorrhagic pleurisy the ordinary 
cedures advised during convalescence from any severe inf^ 
tion must be followed. 



CUMULATIVE INDEX 


Abdominal diseases causing fever in 
children, July, 21 

Abortion, diagnostic mistakes, July, <6 

habitual, July', 81, 93 
Abscess, abdominal, in children, July, 
26 , _ 

mediastinal, in children, July, IS 
of brain in children, July, 43 
of Iddney, multiple, in children, 


Brain abscess in children, July, 43 
tumors in children, July, 47 
Brill's disease, July, 52 
Bronchiectasis as cause of fever in 
children, July, 18 

Bronchitis, chronic, in aged, July, 135 
Brucella melitensis, July, 51 


July, 33 

of lung, multiple, in children, July, 

18 

perinephric, in children, July, 33 
retropharvngeal, in children, July, 
13 

Eubphrenic, in children, July, 26 
Adenoids, infected, fever due to, July, 
10 

Alternation of heart, July, 188 
Amebic dj’senterj’ in children, July, 24 
Anemia, sickle c^l, July, 55 
Appendicitis, acute, in aged, July, 133 
in children, fever in, July, 25 
Arcus senilis, July, 128 
An-hjlhinias, cardiac, diagnosis and 
treatment, July, 175 
Arteriosclerosis in cardioA'ascular- 
renal disease, July, 209 
Arthritis, gonorrheal, in male, July, 
152 

Asphj-xia neonatorum, July, 99 
Aspiration in pleurisy, July, 329 
Associated movements, automatic, 
abnormal, July, 227 
Atelectasis, pulmonary, in newborn, 
July, 106, 111 

Auricular fibrillation, July, 181 
flutter, July, 184 

Autohemotherapy in herpes zoster, 
Julv, 245 


Carbuncle of kidney in children, 
July, 33 

Carcinoma of cemux, diagnostic mis- 
takes in, July, 78 
Cardiac. See Heart, 

Cardiovascular disease in aged, Julv, 
139 

phj’sical exercise in, July, 191 
Cardiovascular-renal disease, preven- 
tive aspects, July, 209 
Cerebral edema and hemorrhage in 
newborn, July, 105, 109 
Cervical lymphadenitis in children, 
July, 14 

CerxTX, carcinoma of, diagnostic mis- 
takes, July, 78 

Cogwheel motor rigidity, July, 232 
Colds, common, as cause of fever in 
children, July, 9 

Colitis, ulcerative, in children, July, 24 
Contractions of heart, premature, 
July, 177 

Coipus sgiongiosum, marked indura- 
tion, in gonorrhea, July, 155 
Cowperitis, gonorrheal, July, 155 
Cyanosis of newborn, diagnosis and 
treatment, July, 99 
Cj’stitis in children, July, 34 


Blepharosp.asm in parkinsonism 
July, 228 

Blood, disorders, genetic asg>ects, Jul^ 
253 

iodine, in hj-purthyToidism, JtUj 
2S6 


Bones, diseases, in aged, July, 138 
Botulism, July, 265 
in children, July, 28 


Dehydration fever in children, July, 
4/ 

Diabetes mellitus with hypothvToid- 
ism, July, 279 

Diaphragmatic pleurisy in children, 
July, 18 

Dick antitoxin, July, 314 
test, July, 312 
toxin, July, 313 

Diet in cardio\ascular-renal disease 
July, 214 
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nit:c5livi- lr.\rl rll'.i-.i-iri in .irril, Jiilv, 
13’ 

Divert iriil.'i, fMip|i.ii:iMl. in Julv, 
132 

OniKs r.-iuMiiK fever in rliililreii. July, 
■15 

I )VM.•nler^•. .iineliie, in eliildreii. Jtdv, 
■ 21 

lineillary, in rliililreii, July, 21 
I )\-.s|)it iiilarisni, [)<)sleiire|>lialil ie. July, 
’ 22 ') 

Dystonia, llt•llr()ve^;etallve, July, 233 


lu Toi'ic pregnancy, July, 77 
l‘-(lenia. ccrcl)nil, in newlinrn, July, 
105, 10') 

I--ni[)ycMia, July, 32') 

encapsulated, in children. July, IS 
Ivnceplialitis, epidemic, dyspituilarisin 
following, July, 22') 
parkinsonism following, diagnosis 
and treatment , July, 223 
in children. July, 3') 

Endocarditis, subacitte bacterial, in 
children, July, 57 

Endocerx'icitis, chronic, treatment, 
July. 1 19 

Endocrine glands, disease of. in aged, 
July, 138 

Epididymitis, gonorrheal, July, ISO 
Erysipelas in aged, July, 137 
Esophagus, pressure diverticula, in 
aged, July, 132 
Exanthem subitum, July, 48 
Exercise, physical, in cardiac condi- 
tions, July, 191 

Exophthalmic goiter, July, 285 
Extrasystoles, July, 177 

Fevers in childhood, obscure origin, 
symposium on, July, 1 
Folliculitis, gonorrheal, July, 153 
Food poisoning in children, July, 27 
Fractures in aged, July, 138 


Gallstones in aged, July, 134 
Genetic aspects of certain blood- 
system disorders, July, 253 
Genito-urinary system, diseases, in 
a|;ed, July, 134 
(Teriatrics, July, 127 
Glandular fever in children, July, 55 
Goiter, toxic, July, 285 
Gonorrhea in male, complications. 

treatment, July, 147 
Gonorrheal arthritis, July, 152 
prostatitis, July, 150, 161 
vulvovaginitis in adults, July, 123 
in children, 123 


< ‘.r.wcs’ disease, July, 285 

( iripiie, intestinal, yii/y. 26 

Gynecology, diagnostic mistates, 
July, 75 

problems of family ph>-sician, sjm- 
(Kisiiim on, July, 59 

Ifi-LtKT, alternation of, July, 158 
block, July, 185 
disease, in aged, July, 139 
physical cxerci^ in, Juiy> *9 
with cyanosis in newborn, J 
10 - 8 - 11 ' . . a 

irregularities, diagnosis and trea 
ment, July, I’S 

premature contractions, j, 

I lemoglohinuria, paroxysmal, July. 
i femophilia. / h/.v, 258 ^..rhorn, 

Hemorrhage, cerebral, m 

July, 105, 109 239 

Herpes zoster, treatnientt Ji ). ^ 

Hodgkin’s disease '9 ’ i abor- 
Hormone therapy >n habitual aW 

tion, July, 96 _ 

in sterility. ,„crular-rtnal 

Hypertension m cardiot^su 
disease, July, 209 

Hyperth\Toidism, July, -® 

Hypogonadism, P'""’’?']’’ mellitu)' 
Hypothyroidism m diabetes men 

July, 279 

ICTERO-ANF.MIA. hemolylic. 

July, 287 , , r 13 / 

Infections, acute, m “EUd. 

Inflammator>' J^tjation,/"'-’’ 

pregnane}' and, differe 

Influenza in childr’en, fever iiL^ ^j^^j 
Inguinal lymphadenitis m gonon 
in male, July, 156 ^ 

Intestinal grippe, “ , 133 

obstruction in aged 21 

tuberculosis in children, _ 

Iodine, blood, i 
July, 286 


iildren, -.ni 

hyperth>TOidi5®' 


J vuNDicE. epidemic, in children 
29 

s’EV, abscesses, multiple, in 


July- 


cliil' 


dren, July, 33 33 

rbuncle. m children, JuO, 
berculosis, in children, -■ 

mors, in children, July, 3 
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Leukemia in children. Jntv, .•’4 
Liver, enlargement, diseases associ- 
ated with, diagnosis. Jtdy, 295 
Lung, abscesses, multiple, in children, 
July, 18 

diseases, in aged. July, 135 
LaTTiph nodes, mesenteric, tubercu- 
losis of, July, 22 

Lvmphadenitis. cervical, as cause of 
fever in children, July, 14 
inguinal, in gonorrhea in male, July, 
156 

L^Tttphangitis, gonorrheal, in male, 
July, 156 


5L\laria in children, July, 53 
inoculata, July, 53 
Malpositions of uterus, diagnostic 
mistakes, July, <9 
Malta fever, July, 51 
Mastoiditis as cause of fever, July, 15 
Mediastinal abscess in children, July, 
18 

infection, as cause of fever in chil- 
dren, July, IS 

Meningitis, acute aseptic, July, 41 
I^TTiphocvtic, July, 40 
meningococcdc, July, 35 
miscellaneous forms, July, 38 
sj-philitic, July, 42 
tuberculous, July, 37 
Menopause, abnormal bleeding before 
and after, causes, July, 83 
Mesenteric lymph nodes, tubercu- 
losis, July, 22 

Metabolism, basal. In hyperthjToid- 
ism, Jtdy, 288 

Miscarriage, diagnostic mistakes in, 
July, 76 

persistent, July, 81 
Monckeberg's sclerosis, July, 130 
Mononucleosis, acute infectious, July, 
55 

Morbus coeruleus, July, 106 


Xeoarsphenasiine in herpes zoster, 
July, 248 

Nephrosclerosis in aged, July, 134 
Newborn, cj’anosis of, Jtdy, 99 
sepsis of, July, 47 


OnsTETRic problems of family phys- 
ician, symposium on, July, 59 
OculogATic crises, July. 228 
Oertel terrain exercises, July, 203 
Old age, diseases of, July. 127, 131 
Omsteen's triad, July, 234 
Osicomyelitis in children, July, 49 


Otitis media, fever due to, Jtdy. 15 

Ovalocjtosis, Jtdy, 257 

Ovarian failure, primarx-. July. 68 


Pa6ET's disease in aged. Jtdy, 138 
Pancreatitis, acute, in children, July. 

26 

Parafrcnal sinusitis in gonorrhea. Jtdv. 
158 

Paraphimosis, gonorrheal, Jtily. 157 
Paratyphoid fever in children. July, 23 
Parkinsonism, incipient, diagnosis and 
treatment, Jtdy, 223 
Parrot fever. Jtily, 56 
Pastia's sign, July, 309 
Pel-Ebstein Hodgkin's disease, Julv. 
54 

Pelvic infiammatorj" disease, ectopic 
pregnanej'and, differentiation, Jtdy, 
// 

Perinephric abscess in children, Jii/v, 
33 

Peritonitis in children, fever in, Julv, 
25 

tuberculous, in children, July, 22 
Phimosis, inflammatorj', in gonor- 
rhea, July, 156 

Phlebitis, dorsal, gonorrheal, July, 156 
Phrenic nerve injury in newborn, Jtdy, 
105, 110 

Physical exercise in cardiac condi- 
tions, Jtily, 191 
Pill-rolling tremor, July, 232 
Pituitary' deficiency in sterility, J ly, 
67 

Pituitrin in herpes zoster, July, 246 
Pleurisy’, acute, July, 323 

diaphragmatic, in children, July, 18 
dry, July, 325 
hemorrhagic, July, 330 
with effusion, July, 326 
Pneumonia in aged, July, 136 
in children, fever in, July, 17 
Poliomyelitis, July, 38 
Postmenopausal bleeding, causes, 
Jtdy, 88 

Pregnancy and hypertension, July, 
221 

ectopic, pelvic inflammatory dis- 
ease and, differentiation, Jtdy, 77 
Premenopausal bleeding, causes, July, 
85 

Prostatic hypertrophy, July, 135 
Prostatitis, chronic, management, 
July, 161 

foci of infection in, July, 168 
gonorrheal, July, ISO, 161 
Psittacosis, July, 56 
Psychoses in aged, Jtdy, 140 
Pulsus altemans, July, 188 
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('iirimra \ii i-iiildrrti, Jnly. 5" 

I’vclili!> m rhiltlrrn, frvcr dni- tn, July, 
'.11 

l’\iirin ill rlitidrcii. fever due tu. Jiitv, 

■,u 


K.\T-lini (ever. July. 

Kcl.viisiiij; fever, July. 5.1 
Penal c.nrdiov.iseul.ir di.‘a-a.‘>e, |>reven- 
live aspects, July, 20'> 

Kespiralorv’ disorder.s in parkinson- 
ism, Jttly, 229 

infect ion.s, lower, in ctiildreii. fever 
due to, July, 1 7 

upper, in children, fever clue to, 
July, 9 

Rctropliarj-nReal .abscc.ss as cause of 
fever in children, July, 15 
Rheumatic fcv'cr in children, Julv, 27, 
SO 

Riedel's lobe, July, 299 
Rocky Mountain spotted fever, Julv, 
52 

Roentgen treatment of herpes zoster, 
July, 244 

Roseola infantum, July, 4S 
Rumpel-Lccdc’s sign, July, 309 


Scarlet fever, July, 307 
Schultz-Charlton reaction, July, 315 
Sclerosis, Monckeberg's, July, 130 
Scurvy in children, July, 49 
Seminal vesiculitis in gonorrhea. July, 
154 

Senescence, changes of, July, 12S 
Sepisis of newborn, July, 47 
Sicklemia, July, 55 

genetic aspects, July, 258 
Sinus infection, paranasal, fever due 
to, July, 11 

Sinusitis, parafrenal, in gonorrhea, 
July, 158 

Sodium iodide in herpes zoster, July, 
247 

Spherocytes, July, 256 
Splenomegaly, diseases associated 
with, diagnosis, July, 295 
Sterility in female, July, 63 
in male, July, 61 

Stokes-Oertel terrain exercises, July, 
203 

Subphrenic abscess in children, July, 
26 

Syphilitic meningitis in children, July, ; 

'42 ! 


TACitvcARDtA, paro.xysmal, simpk, 

July, 179 ,, 

Teeth, abscessed, in children, July,ii 
Teething, fever due to, July, 43 
Telangiectasia, hcreditao’ I'™'”' 
rhngic, /nfy, 257 
‘J'etany in newborn, “ i iic 
Thoracentesis in pleurisy, July, 
Thymus enlargement m newborn, 

Jul V, 1 07, 11 1 - . (0 

Tonsils, infected, and fever, 
Tremor, pill-rolling, /idyi 2 . 

Trichomonas vaginalis vaginitis, 

ment, July, 125 . , -.j^ 

rubcrculosis, intestinal, m ' 

July, 21 T I It 

of kidney in children, Ju^, ^ 
of mesenteric lymph noda, W. ^ 
pulmonary, in aged, July i 

in children, Juh'i . .uatitn, 

Tuberculous meningitis in ch 

July, 37 j. , 92 

peritonitis in chjldren, JUl . , - 
Tularemia, July,_5\ Juh'.ih 

Tumors of brain ;|\childrw 3 ) 
of kidney in children, July,J 
Typhoid fever in children, J> )■ 
Typhus fever, July, 5. 

Undulakt fever in childfcn- 
Urethritis, gonorrheal, in ma , 

UterL, malpositions, diagnostic m 

takes, July, 79 
U.toiNAL bleeding, 

postmenopausal, caus«, 

discharges, diagnosing, 

V^ascular disease, hypertensn-e, 

tresiculitis, seminal, m 
truh?^^n\is, different types, treat- 

— fulv t22 


Weil’s disease, July, 29 

Yeast vulvovaginitis, treatnie 
J7ity, 124 

Zoster ophthalmicus, July, 2-*® 
oticus, July, 240 
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BORDERLINE ENDOCRINE DISTURBANCES 

The recognition of typical examples of endocrine disease 
should not be difficult. The classical signs of fully developed 
myxedema, acromegaly or Addison’s disease, for example, are 
so impressive that their diagnosis is almost inescapable. It 
is not ividely appreciated, however, that the milder grades 
of endocrine dysfunction probably occur much more fre- 
quently than the “textbook pictures,” and that the presenting 
symptoms may be so varied or obscure as to be quite mislead- 
ing. Because of their much greater frequency, and the more 
satisfactory response to treatment which may be expected 
in these less severe or “borderline” cases, their recognition is 
perhaps more important than the diagnosis of the fully de- 
veloped, frequently hopeless glandular diseases. 

HYP OTHYROID ISM 

Many patients are seen who have metabolic rates well be- 
low the average normal, yet show no signs of clinical hypo- 
thyroidism. In the absence of symptoms or signs in such 
indiriduals, who otherwise seem perfectly healthy, thyroid 
medication is not indicated. Further observation is advisable, 
since definite indications are often slow in development. It 
is well in such instances to remember that our conception of 
the normal basal metabolic rate is based upon averages of 
supposedly normal persons and caimot be too strictly inter- 
preted in its individual application. It must also be kept in 
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mind til, 'll undrrmiiritinn aloru* ni.iy cause a marked lowering 
of tile inetalinlic rate. Restoration of adequate food intake 
is often accnnipaniefi by rapid weight gain and return of 
o.xygcn coiisuniplion to normal. 

Definite hypotln’roidism ni.ay, however, be manifested in 
more or Ic.ss advanced degree without evident myxedema. 
Symptorn.s occur in great variety and may include excessive 
fatigue, sensitivity' to cold, nervousness, irritability, constipa- 
tion, vague nniscuiar or rljcumatoid pains, amenorrhea, men- 
orrhagia or metrorrhagia, dryness and roughness of the skin, 
thinning and drymess of the hair, pallor and dyspnea. Mental 
^'’^•Sgisbness is by' no means the rule, as nervousness and ir- 
ritability may' be major complaints. Mental disturbances may 
be evidenced by a true depression. Retarded healing of skin 
or mucous membrane lesions mav be seen. Hypothyroid pa- 
tients frequently are moderately obese, but may be thin. 
Anemia is present in most of the cases that have persisted for 
some time. The condition is frequently seen in women going 
through the menopause, although it may occur in young g'rb 
or oider women. As is true of other thyroid disorders and 
typical myxedema, men are affected less frequently than 
women. 

The following reports will illustrate the importance of dis- 
covering a lowered metabolism in such atypical cases: 

Ulcer of Nasal Septum and Hypothyroidism.— G- 
a woman of forty-nine, liad suffered with a painful ulcer o 
Uie nasal septum for seven years. She had been steadily gn'’’ 
ing weight for several years and was moderately obese- 
Menses were regular. There was some fatigue and dryo^^ 
but no thickening of the skin. Mentally she was quite active- 
Her pulse rate was 66, blood pressure 130 systolic, 70 diastom 
Biood cholesterol was 240, basal metabolism minus 22 p^’’ 
cent. Shortly after the institution of thyroid medication im 
provement in the ulcer was noted. In six months the ulcff 
had healed completely. 

Hypothyroidism Simulating- Hyperthyroidisni.-j'|- 
D., a woman of thirty-four, complained of nervousness, pa'P 
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tation and a swelling in her neck, all present for some years, 
but becoming increasingly annoying. She had had scanty 
menses for five years, lasting only one day. Emotional upset, 
weeping spells and severe depression to the point of suggest- 
ing suicide had been increasingly evident. She was moder- 
ately obese, the skin was flushed and moist, the palpebral 
fissures were nude and there was slight exophthalmos. The 
thyroid was moderately and diffusely enlarged. There was 
slight tremor of the fingers. The blood pressure was 110 sys- 
tolic, 70 diastolic, and the pulse rate 80. The first impres- 
sion was that she had mild hyperthyroidism, but the normal 
pulse and normal pulse pressure made this seem unlikeljc The 
basal metabolism was minus 16 per cent. Appropriate small 
doses of desiccated thyroid caused a disappearance of the de- 
pressed state, lessened the irritability, and restored the menses 
to normal in duration and amount. 

Irritability, Enuresis, Obesity and Hypothyroidism. 
— Z. F., a girl of fourteen, complained of easy fatigue, lazi- 
ness, enuresis, irritability and a very rapid gain in weight. 
She was somewhat behind girls of her own age in school. 
The skin was normal. Menses were regular. Pulse was 84, 
blood pressure 112 systolic, 78 diastolic. Basal metabolism 
was minus 20 per cent. Within three months after restoration 
of the basal metabolism to normal, aU symptoms were relieved 
and rapid improvement was noted in her school work. Con- 
trol of her weight continued to prove difficult, however, and 
she is stiU moderately obese. She now is quite energetic and 
has an equable disposition. 

Heart Block, Fainting Attacks and Hypothyroidism. 
— Blackford and Willius^ and others have reported beneficial 
effects from thjToid medication in Adams-Stokes syndrome 
and complete heart block. In myxedema the interval between 
auricular and ventricular contractions may be much pro- 
longed, and the pulse very^ slow, but true heart block appears 
to be very’^ rare. 

L. M., a man aged forty-four, had weakness for a year, 
constipation, and frequent occipital headaches. One day 
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mind that iindcrnutriiion alone may cause a marked lowering 
of the metabolic rate. Restoration of adequate food intake 
is often accompanied b}'’ rapid weight gain and return oi 
oxj^gen consumption to normal. 

Definite hypothyroidism may, however, be manifested in 
more or less advanced degree w’thout evident myxedema. 
Symiptoms occur in great variety and may include excesshe 
fatigue, sensitivity to cold, nervousness, irritabiUty, constipa- 
tion, vague muscular or rheumatoid pains, amenorrhea, men- 
orrhagia or metrorrhagia, drymess and roughness of the skin, 
thinning and drymess of the hair, pallor and dyspnea. iMental 
sluggishness is by'- no means the rule, as nervousness and ir- 
ritability may'^ be major complaints. Mental disturbances may 
be evidenced byi- a true depression. Retarded healing of skin 
or mucous membrane lesions may' be seen. Hypothymoid 
tients frequently' are moderately' obese, but may' be tKn. 
Anemia is present in most of the cases that have persisted or 
some time. The condition is frequently' seen in women goio-r 
through the menopause, although it may' occur in young 
or older W'omen. As is true of other thyroid disorders an 
typical my'xedema, men are affected less frequently' than 
women. 

The following reports will illustrate the importance of dis 
covering a lowered metabolism in such atypical cases; 

Ulcer of Nasal Septum and Hypothyroidism. G. j 
a woman of forty-nine, had suffered with a painful ulcer 
the nasal septum for seven y'ears. She had been steadily 
ing weight for several y'ears and was moderately' obes 
jMenses were regular. There was some fatigue and dry'U^ 
but no thickening of the skin. IMentally' she was quite anti' 
Her pulse rate was 66, blood pressure 130 sy'Stolic, 70 diasto 
Blood cholesterol was 240, basal metabolism minus -- F 
cent. Shortly' after the institution of thy'roid medication 
provement in the ulcer was noted. In six months the u 
had healed completely'. _ . i 

Hypothyroidism Simulating Hyperthyroidism.-^- 
D., a woman of thirty'-four, complained of nervousness, P 
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tation and a swelling in her neck, all present for some years, 
but becoming increasingly annoying. She had had scanty 
menses for five vears, lasting only one day. Emotional upset, 
weeping spells and severe depression to the point of suggest- 
ing suicide had been increasingly evident. She was moder- 
atelv obese, the skin was flushed and moist, the palpebral 
fissures were wde and there was slight exophthalmos. The 
thyroid was moderately and diffusely enlarged. There was 
slight tremor of the fingers. The blood pressure was 110 sys- 
tolic, 70 diastolic, and the pulse rate 80. The first impres- 
sion was that she had mild hj^perthyroidism, but the normal 
pulse and normal pulse pressure made this seem unlikely. The 
basal metabolism was minus 16 per cent. Appropriate small 
doses of desiccated thyroid caused a disappearance of the de- 
pressed state, lessened the irritability, and restored the menses 
to normal in duration and amount. 

Irritability, Enuresis, Obesity and Hypothyroidism. 
— Z. F., a girl of fourteen, complained of easy fatigue, lazi- 
ness, enuresis, irritability and a very rapid gain in weight. 
She was somewhat behind girls of her own age in school. 
The skin was normal. Menses were regular. Pulse was 84, 
blood pressure 112 systolic, 78 diastolic. Basal metabolism 
was minus 20 per cent. Within three months after restoration 
of the basal metabolism to normal, aU symptoms were relieved 
and rapid improvement was noted in her school work. Con- 
trol of her weight continued to prove difficult, however, and 
she is still moderately obese. She now is quite energetic and 
has an equable disposition. 

Heart Block, Fainting Attacks and Hypothyroidism. 
— Blackford and Willius^ and others have reported beneficial 
effects from thjnroid medication in Adams-Stokes syndrome 
and complete heart block. In myxedema the interval between 
auricular and ventricular contractions may be much pro- 
longed, and the pulse veiy^ slow, but true heart block appears 
to be veiy^ rare. 

L. M., a man aged fortj^-four, had weakness for a year, 
constipation, and frequent occipital headaches. One day 
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while attending church he lost consciousness for some minutes. 
There were no convulsive movements and upon regaining con- 
sciousness he was able to walk home. Similar attacks oc- 
curred at irregular intervals over a period of several months. 
He was obese and there were numerous fairly large lipomata 
on arms, back, abdomen and legs. The heart was not en- 
larged and there were no murmurs. Blood pressure was 105 
systolic, 80 diastolic. The pulse rate was 36. The skin was 
not dry or thickened. Basal metabolism tests were mmus 32 
and minus 37 per cent. The electrocardiograms showed slur- 
ring of the QRS complexes, rates 36 to 54, and the P-R 
terval was 24 seconds. This was interpreted as evidence of 
delayed auriculoventricular conduction, possibly partial heart 
block. With 3 grains of thyroid per day the metabolism rose 
to normal, the pulse ranged from 64 to 78, the P-R interval 
was shortened, the blood pressure rose to 130 systolic, 
diastolic, and there was no recurrence of the fainting attac^- 

The relief of the attacks following the restoration of ^ 
metabolism to normal suggested that the syncope might ha^ 
been associated with the low blood pressure and prolong 
P-R interval resulting from the hypothyroidism. 

Anemia, Constipation, Muscular Pains, Cramps m 
Hypothyroidism. — D. R., a woman aged forty-nine, a 
noticed easy fatigue for four months. Constipation had becD 
severe and had been controlled only by generous use of com 
mercial saline cathartics. Her menses had stopped two 
ago. Stiffness and aching in both hips and shoulders 
the neck had been present intermittently. There were 
quent cramps in the bottom of the left foot. She ha 
quent colds. She was thin, somewhat pale, and appeare we^^ 
and chronically ill. The skin was dry but not 
The pulse was 64, blood pressure 115 systolic, 70 
She was mentally and physically hyperactive and^ irn 
The red blood cell count was 3,430,000, hemoglobin 

The basal metaboUsm was minus 28 per cent. ; 


of the metabolic level to normal resulted in complete 
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the muscular pains and cramps and the constipation.^ The 
blood count is improving and she is less nervous and irritable. 

Not one of the patients here described had the usual 
“typical” signs of marked hypotliyroidism. The mental slug- 
gishness, thickened skin, hair loss, sleepiness, changed facial 
appearance, hoarse voice, marked weight gain may be absent 
in many patients. Instead of these symptoms we find that 
muscular pains, enuresis, nervous irritability, anemia, con- 
stipation, or changes in the electrocardiogram may serve to 
direct our attention toward the possibility of hypothyroidism. 

Differential Diagnosis. — ^Perhaps the most frequent pit- 
fall is the tendency to class many of these patients as “meno- 
pausal syndrome” or “menopausal neurosis.” The connec- 
tion with the menopause is indeed clear in many instances but 
thyroid medication is frequently indicated instead of estro- 
genic substance, or psychotherapy. Obscure muscular aches 
and pains especially if associated with a dry skin or consti- 
pation may suggest the true diagnosis in an unresponsive case 
of “arthritis,” “neuralgia” or “rheumatism.” A supposed 
spastic or atonic colitis may respond dramatically to appro- 
priate thyroid medication. Stubborn anemias responding 
poorly to iron may show marked improvement if a low met- 
abolism is brought to normal. The blood may retiurn to normal 
in the severe anemias with th 3 o:oid alone but the use of iron 
and liver extract will usually give a more rapid response. 

Clinically patients with pernicious anemia or myxedema 
may closely resemble each other. Both may have easy fatigue, 
dyspnea upon exertion, edema, sensitivity to cold, pains or 
paresthesia, and yellowish pallor. Careful study of the blood 
changes will often serve to distinguish the two except in the 
infrequent patients in whom the diseases coexist.^ The 
smooth, atrophic, sore tongue of pernicious anemia may be 
found in contrast to the large, thickened tongue of m5Tcedema. 
Achlorhydria is characteristic of pernicious anemia, but also 
IS found^ frequently in mjTcedema. The basal metabolism in 
uncomplicated pernicious anemia is not usually depressed and 
may be elevated. 
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while attending cliurch he lost consciousness for some minutes. 
There were no convulsive movements and upon regaining con- 
sciousness he was able to walk home. Similar attacks oc- 
curred at irregular intervals over a period of several months. 
He was obese and there were numerous fairly large hpomata 
on arms, back, abdomen and legs. The heart was not en- 
larged and there were no murmurs. Blood pressure was 105 
systolic, 80 diastolic. The pulse rate was 36. The skin was 
not dry or thickened. Basal metabolism tests were minus 32 
and minus 37 per cent. The electrocardiograms showed sto- 
ring of the QRS complexes, rates 36 to 54, and the P-R U' 
terval was 24 seconds. This was interpreted as evidence of 
delayed auriculoventricular conduction, possibly partial heart 
block. With 3 grains of thyroid per day the metabolism rose 
to normal, the pulse ranged from 64 to 78, the P-R interval 
was shortened, the blood pressure rose to 130 systolic, 70 
diastolic, and there was no recurrence of the fainting attacks. 

The relief of the attacks following the restoration of ^ 
metabolism to normal suggested that the syncope might 
been associated with the low blood pressure and prolong 
P-R interval resulting from the hypothyroidism. 

Anemia, Constipation, Muscular Pains, Cramps an^ 
Hypoth3rroidism. — D. R., a woman aged forty-nine, a 
noticed easy fatigue for four months. Constipation had 
severe and had been controlled only by generous use of com 
mercial saline cathartics. Her menses had stopped two 
ago. Stiffness and aching in both hips and shoulders 
the neck had been present intermittently. There were 
quent cramps in the bottom of the left foot. She to 
quent colds. She was thin, somewhat pale, and appear^ 
and chronically ill. The skin was dry but not 
The pulse was 64, blood pressure 115 systolic, 70 
She was mentally and physically hyperactive and^ *^^ 7 ^ per 
The red blood cell count was 3,430,000, hemoglobin 

The basal metabolism was minus 28 per cent. 
of the metabolic level to normal resulted in complete re 


BORDERLIXE ENDOCRINE DISTURBANCES 


341 


the muscular pains and cramps and the constipation. The 
blood count is improving and she is less nervous and irritable. 

Not one of the patients here described had tlie usual 
“t3T)ical” signs of marked hj^iothxuoidism. The mental slug- 
gishness, thickened skin, hair loss, sleepiness, changed facial 
appearance, hoarse voice, marked weight gain ma\'^ be absent 
in many patients. Instead of these sjnnptoms we find that 
muscular pains, enuresis, neiA'ous irritabilitj^ anemia, con- 
stipation, or changes in the electrocardiogram may serv'e to 
direct our attention toward the possibilitj^ of hj^othyroidism. 

Differential Diagnosis. — Perhaps the most frequent pit- 
fall is the tendency'’ to class many of these patients as “meno- 
pausal sjndrome” or “menopausal neurosis.” The connec- 
tion with the menopause is indeed dear in manj^ instances but 
thjToid medication is frequently indicated instead of estro- 
genic substance, or psj'’chotherapy. Obscure muscular aches 
and pains espedaUy if assodated with a dry skin or consti- 
pation may suggest the true diagnosis in an unresponsive case 
of “arthritis,” “neuralgia” or “rheumatism.” A supposed 
spastic or atonic colitis may respond dramatically to appro- 
pnate thyroid medication. Stubborn anemias responding 
poorly to iron may show marked improvement if a low met- 
abolism is brought to normal. The blood may retiurn to normal 
in the severe anemias with thyroid alone but the use of iron 
^d liver extract wiU usually give a more rapid response. 

ClimcaUy patients with pemidous anemia or mj^edema 
may dosely resemble each other. Both may have easy fatigue, 
di^pnea upon exertion, edema, sensitivity to cold, pains or 
paresthesia, and yellowish pallor. Careful study of the blood 
Ranges will often serve to distinguish the two except in the 
mfrequent patients in whom the diseases coexist.^ The 
smooth, atrophic, sore tongue of pemidous anemia may be 
found in contrast to the large, thickened tongue of myxedema. 
Achlorhjdria is characteristic of pernicious anemia, but also 
IS found frequently in myxedema. The basal metabolism in 
uncomplicated pemidous anemia is not usually depressed and 
ma\' be elevated. 



340 


CyillL M. macbryde 


while attending church he lost consciousness for some minutes. 
There were no convulsive movements and upon regaining con- 
sciousness he was able to walk home. Similar attacks oc- 
curred at irregular intervals over a period of several months. 
He was obese and there were numerous fairly large lipomata 
on arms, back, abdomen and legs. The heart was not en- 
larged and there were no murmurs. Blood pressure was 105 
systolic, 80 diastolic. The pulse rate was 36. The skin was 
not dry or thickened. Basal metabolism tests were minus 32 
and minus 37 per cent. The electrocardiograms showed slur- 
ring of the QRS complexes, rates 36 to 54, and the P-R in- 
terval was 24 seconds. This was interpreted as evidence of 
delayed auriculoventricular conduction, possibly partial bead 
block. With 3 grains of thyroid per day the metabolism rose 
to normal, the pulse ranged from 64 to 78, the P-R interval 
was shortened, the blood pressure rose to 130 systolic, 70 
diastolic, and there was no recurrence of the fainting attach. 

The relief of the attacks following the restoration of the 
metabolism to normal suggested that the syncope might ha^ 
been associated wdth the low blood pressure and prolong 
P-R interval resulting from the hypothyroidism. 

Anemia, Constipation, Muscular Pains, Cramps an^ 
Hypothyroidism. — D. R., a woman aged forty-nine, a 
noticed easy fatigue for four months. Constipation bad ea" 
severe and had been controlled only by generous use of cotn 
mercial saline cathartics. Her menses had stopped two yoa^^ 
ago. Stiffness and aching in both hips and shoulders an 
the neck had been present intermittently. There were 
quent cramps in the bottom of the left foot. She ha 
quent colds. She was thin, somewhat pale, and appeare w'e 

The skin was dry but not thic'e 


O ^ * llV 

The pulse was 64, blood pressure 115 systolic, 70 


and chronically ill. 

e was 64, uiuuu picsauic 

She was mentally and physically hyperactive and^ '''? 7 ^ner 
The red blood cell count was 3,430,000, hemoglobin 

The basal metabolism was minus 28 per cent, 
of the metabolic level to normal resulted in complete re 
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the muscular pains and cramps and Uie constipation. Tlie 
blood count is improving and she is less nervous and irritable. 

Not one of the patients here described had the usual 
“typical” signs of marked liN^othyroidism. The mental slug- 
gishness, thickened skin, hair loss, sleepiness, changed facial 
appearance, hoarse voice, marked weight gain may be absent 
in many patients. Instead of these sjuriptoms we find that 
muscular pains, enuresis, ner\’ous irritability, anemia, con- 
stipation, or changes in the electrocardiogram may serx^e to 
direct our attention toward the possibility of hjfpothjToidism. 

Differential Diagnosis. — Perhaps the most frequent pit- 
fall is the tendency to class many of these patients as “meno- 
pausal sjmdrome” or “menopausal neurosis.” The connec- 
tion with the menopause is indeed clear in many instances but 
thjToid medication is frequently indicated instead of estro- 
genic substance, or psychotherapy. Obscure muscular aches 
and pains especially if associated with a dry skin or consti- 
pation may suggest the true diagnosis in an unresponsive case 
of “arthritis,” “neuralgia” or “rheumatism.” A supposed 
spastic or atonic colitis may respond dramatically to appro- 
priate thjT:oid medication. Stubborn anemias responding 
poorly to iron may show marked improvement if a low met- 
abolism is brought to normal. The blood may return to normal 
in the severe anemias with th3moid alone but the use of iron 
and liver extract will usually give a more rapid response. 

Clinically patients with pernicious anemia or myxedema 
may dosely resemble each other. Both may have easy fatigue, 
dj^pnea upon exertion, edema, sensitivity to cold, pains or 
paresthesia, and yellowish pallor. Careful study of the blood 
changes will often serve to distinguish the two except in the 
infrequent patients in whom the diseases coexist.^ The 
smooth, atrophic, sore tongue of pernicious anemia may be 
found in contrast to the large, thickened tongue of myxedema. 
Achlorhydria is characteristic of pernicious anemia, but also 
IS found frequently in mjrxedema. The basal metabolism in 
uncomplicated pemidous anemia is not usually depressed and 
may be elevated. 



340 


CYRIL J[. MACBEYDE 


while attending churcli he lost consciousness for some minutes. 
There were no convulsive movements and upon regaining con- 
sciousness he was able to walk home. Similar attacks oc- 
curred at irregular intervals over a period of several months. 
He was obese and tliere were numerous fairly large lipomata 
on arms, back, abdomen and legs. The heart was not en- 
larged and there were no murmurs. Blood pressure was 105 
systolic, 80 diastolic. The pulse rate was 36. The skin was 
not dry or thickened. Basal metabolism tests were minus 32 
and minus 37 per cent. The electrocardiograms showed slur- 
ring of the QRS complexes, rates 36 to 54, and the P-R 
terval was 24 seconds. This was interpreted as evidence o 
delayed auriculoventricular conduction, possibly partial hea 
block. With 3 grains of thyroid per day the metabolism ro^ 
to normal, the pulse ranged from 64 to 78, the P-R 
was shortened, the blood pressure rose to 130 systohc, 
diastolic, and there was no recurrence of the fainting atta 

The relief of the attacks following the restoration o 
metabolism to normal suggested that the syncope might 
been associated with the low blood pressure and pro ong 
P-R interval resulting from the hypothyroidism. , 

Anemia, Constipation, Muscular Pains, Cramps 
Hypothyroidism. — D. R., a woman aged 
noticed easy fatigue for four months. Constipation ha 
severe and had been controlled only by generous use o c 
merdal saline cathartics. Her menses bad stopped two y 
ago. Stiffness and aching in both hips and shoulders 
the neck had been present intermittently. There were 
quent cramps in the bottom of the left foot. She ha 
quent colds. She was thin, somewhat pale, and appeare 
and chronically ill. The skin was dry but not j|g^ 

The pulse was 64, blood pressure 115 systolic, 70 
She was mentally and physically hyperactive and^ *'’^ 7 ^ner 
The red blood cell count was 3,430,000, hemoglobin 

The basal metabolism was minus 28 per cent. 
of the metabolic level to normal resulted in complete reUe 
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the muscular pains and cramps and the constipation. Tl 
blood count is improving and she is less nervous and irritabl 
Not one of the patients here described had the usu; 
“typical” signs of marked h\T5othyroidism. The mental sluj 
gishness, thickened skin, hair loss, sleepiness, changed faci 
appearance, hoarse voice, marked weight gain maj' be absei 
in many patients. Instead of these symptoms we find th, 
muscular pains, enuresis, nervous irritabilit}', anemia, co 
stipation, or changes in the electrocardiogram may serve 
direct our attention toward the possibility of hypothyroidisi 
Differential Diagnosis. — Perhaps the most frequent p: 
fall is the tendency to class many of these patients as “men 
pausal sjTidrorae” or “menopausal neurosis.” The conne 
tion with the menopause is indeed clear in many instances b 
thyroid medication is frequently indicated instead of estr 
genic substance, or psychotherapy. Obscure muscular ach 
and pains especially if associated with a dry skin or cons 
pation may suggest the true diagnosis in an unresponsive ca 
of “arthritis,” “neuralgia” or “rheumatism.” A suppos 
spastic or atonic colitis may respond dramatically to appi 
priate thyroid medication. Stubborn anemias respond! 
poorly to iron may show marked improvement if a low mi 
abolism is brought to normal. The blood may return to nom 
in the severe anemias with thyroid alone but the use of ir 
and liver extract will usually give a more rapid response. 

Clinically patients with pernicious anemia or myxedei 
may closely resemble each other. Both may have easy fatigi 
dj'spnea upon exertion, edema, sensitivity to cold, pains 
paresthesia, and yellowish pallor. Careful study of the bio 
changes will often ser\'e to distinguish the two except in t 
infrequent patients in whom the diseases coexist.^ T 
smooth, atrophic, sore tongue of pernicious anemia may 
found in contrast to the large, thickened tongue of myxeden 
Achlorhydria is characterisUc of pernicious anemia, but a] 
is found frequenUy in mjwedema. The basal metabolism 
uncomplicated permdous anemia is not usually depressed a 
may be elevated. 


342 


CYRIL JI. MacBRYDE 


Patients witli obesity are nearly always suspected of hypo- 
thyroidism, but the basal metabolic rate in my experience is 
more often normal or elevated. The use of thyroid prepara- 
tions in obesity without hypoUiyroidism may be dangerous and 
is ordinarily unjustifiable. Certain dermatological entities 
such as atopic dermatitis, ichthyosis, scleroderma, and senile 
eczema may improve with thyroid medication. In most in- 
stances there is no definite evidence of hypothyroidism in such 
cases but the accelerated skin metabolism may produce the 
beneficial results. Low metabolism mth a - marked tolerance 
for thyroid is seen in nephrosis, as described by Epstein.’ 
Diuresis, with lessened edema and general improvement may 
result in such patients when thyroid is given, but there is 
probably no true hypothyroidism. Patients with chronic 
nephritis often closely resemble those with myocedema since 
both may have pale, puffy faces and bodies, anemia, weakness, 
and be stuporous or disoriented. 

In doubtful borderline hypothyroid cases one should re- 
member that the patient’s first metabolism test may give ^ 
figure higher than his true basal, and it is wise to repeat such 
tests. Thyroid conditions are fluctuant, and variable in se- 
verity so that metabolism tests repeated at intervals are very 
helpful. Blood cholesterol determinations over 200 mg- 
cent support the impression of a lowered metabolism. Lastly i 
and of considerable importance; do not discontinue therapy 
and change the diagnosis if definite results are not appar^l| 
in one or two weeks. It may take several weeks or a mon 
to raise the metabolism to normal, and some of the symp- 
toms and signs may not disappear until the metabolism has 
been normal for some time. 

H YPERTH YRO ID ISM 

Two classes of patients offer considerable difficulty in 
differential diagnosis of hyperthyroidism. One group have an 
elevated metabolic rate with few or no hyperthyroid symaP" 
toms or signs, the other group have striking signs or symp 
toms with metabolic rates within the normal range. Condi- 
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tions such as fever, leukemia, pernicious anemia and cardiac 
decompensation may cause elevated metabolic rates. All the 
so-called “classic” signs may be present in the absence of true 
thyrotoxicosis. Exophthalmos may be congenital, the tachy- 
cardia may be caused by infection, anemia or heart disease, 
and the tremors may be a pure ner\'OJS manifestation. Nodu- 
lar or diffuse thyroid enlargement may be present vdthout 
hypersecretion. The flushed face and tachycardia of mitral 
stenosis or vascular hypertension are often misleading. The 
weight loss, tachycardia, gastro-intestinal irritability and 
ner\'ousness of early pulmonary tuberculosis may cause errors 
in diagnosis. 

Among the nonthyroid conditions with symptoms suggest- 
ing thyrotoxicosis, neurocirculatory asthenia is most com- 
monly seen. Hyperthyroid individuals and patients suffering 
from eSort syndrome both complain of palpitation, dyspnea 
or excess fatigue on exertion, irritability, tremor and emo- 
tional imbalance. Both may be hyperkinetic, and suffer from 
insomnia, phobias and apprehension. The following case re- 
port indicates how such patients may be distinguished from 
those with true hyperthyroidism. 

L. M., a married woman of twenty-three, became irritable 
and apprehensive and complained of rapid heart beat shortly 
following the birth of her first child. She had had a small 
diffuse goiter, first noted at about the age of fifteen. At that 
time she had suffered from similar nervous symptoms, and had 
been given a medicine she believed to contain iodine, follow- 
ing which the nervous symptoms improved and the goiter be- 
came smaller. In the year following the birth of her child 
she lost 15 pounds in weight. Her face and neck were flushed, 
there was slight exophthalmos, the thyroid was slightly but 
diffusely enlarged and there was a slight tremor of the fingers. 
The pulse ranged from 80 to 115 and the blood pressure was 
no systolic, 65 diastolic. A basal metabolism before hos- 
pital entr^^ was reported as plus 16 per cent. Basal metabolism 
tests after entering the hospital were minus 2, minus 7, and 
minus 3 per cent. Creatine and creatinine excretion upon 
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a controlled diet were witliin normal limits. Blood cholesterol 
determinations ranged between 125 and 170 mg. per cent 
Lugol’s solution was administered as a diagnostic test as de- 
scribed by Means.'’ The basal metabolism did not fall, being 
plus 1 and minus 1 per cent after twelve days, and the creatine 
and creatinine excretion was unchanged. 

True hyperthyroidism may occur in the presence of a 


metabolic rate falling -within the usually accepted normal range 
of plus 10 to minus 10 per cent. The symptoms and physical 
signs in such cases are usually borderline in character, but 
may be quite definite. As contrasted with patients -who baw 
neurocirculatory asthenia, the pulse rate at rest remains high) 
the pulse pressure is increased and there is a fall in the basal 
metabolism after taking iodine. It must be concluded that 
the normal basal metabolism in such patients is below or at 
the lower limit of the commonly accepted normal range, h 
an individual’s normal rate were minus 15 per cent, a 
of plus 10 would represent a 25 per cent elevation. It shou 
be again emphasized that thyroid function is fluctuant an 
that a truly toxic patient seen during a remission may have a 
normal rate. Thyrotoxicosis without elevated metabolism b^ 
been called the “larval” type or “form fruste.” Clute,'’ Tree , 
Plummer'^ and others have described such patients. Gordon 
and Graham® concluded that it occurs more commonly wi 


nodular goiter (54 of their 71 cases). Cardiac insufficiency) 
probably the result of a prolonged mild hyq^erthyroidism, 


found frequently in such patients over forty years 
nodular goiter. Subtotal thyroidectomy resulted in chni ^ 
cures in 53 per cent of the patients -with diffuse goiter, an i 
67 per cent of those with nodular goiter. The metabolic rate= 
on the average decreased very little, but pulse rates ^cre 


old with 


slower and pulse pressures diminished. 

The following case illustrates the fluctuant nature 


and 


diagnostic characteristics of such borderline cases: ^ 

Hyperthyroidism with Normal Metabolic Rate.— 
S., a man of twenty-seven, had complained of goiter, nervm'^ 
ness, palpitation, and excess perspiration, for several yc^c- 
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The thyroid had gradually diffusely enlarged, ivlarked varia- 
tions were noted from time to time in its size. His skin was 
flushed and warm; there was definite tremor of the hands. 

A soft bruit could be heard over the gland. The pulse rate 
was 100, the blood pressure 150 systolic, 90 diastolic. During 
two years’ observation there were moderate variations in the 
severity of symptoms and repeated basal metabolic rates 
averaged plus 6 per cent. At one time iodine was given and 
the rate fell to minus 1 per cent and the pulse to 84. At an- 
other time after three control determinations varying from 
plus 10 to plus 6, rest and phenobarbital resulted in a fall to 
minus 6 per cent with a pulse of 80 and blood pressure 125 
systolic, 70 diastolic. He is still under observation and thy- 
roidectomy will probably be advised. 

ADRENAL INSUFFICIENCY 

Addison’s disease in its fully developed form is fortunately 
relatively rare. It is not uncommon, however, to encoimter 
patients with less severe symptoms strongly suggesting ad- 
renal hypofunction. Patients such as the one described here 
represent borderline cases probably more numerous and more 
responsive to therapeutic efforts than those with more con- 
clusive clinical pictures. 

T. C., a man of fifty-six, had suffered from dizzy spells, 
weakness, constant fatigue, and a gradual increase in skin 
pigmentation for six months. There was marked pigmenta- 
tion of the forearms, neck, shoulders and legs. His blood 
pressure was 120 systolic, 80 diastolic, fasting blood sugar 75 
mg. per cent, basal metabolism minus 21 per cent, red blood 
count 3,900,000 and hemoglobin 80 per cent. The sugar 
tolerance was as follows: fasting 81, one-half hour after the 
glucose 109, one hour 106, two hours 88 and four hours 93 
mg. per cent. Plasma chlorides were 604 mg. per cent. No 
excess excretion of sodium could be demonstrated. The pa- 
tient felt considerably better when given adrenal cortex sub- 
stance by mouth or by injection. When sodium chloride was 
m'thdran-n his symptoms increased in severity. When given 
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large amounts of sodium chloride by mouth his strength im- 
proved and his blood pressure rose somewhat. He was able 
to walk to the clinic in forty minutes whereas formerly it had 
taken him one and one-half hours. 

It would seem important in such patients at least to pre- 
scribe large amounts of salt in the hope of preventing progres- 
sion of the disease. If further improvement can be obtained 
wth the adrenal cortical hormone, its administration is in- 
dicated. Caution, however, must be maintained to avoid the 
tendency to see adrenal insufficiency in all patients with as- 
thenia. The use of the hormone should be restricted to those 
cases in which there are definite indications. 


BORDERLINE DIABETES 

Not infrequently patients are seen with only slightly ele- 
vated blood sugar and minimal glycosuria. Glucose tolerance 
tests in such cases usually show mild or borderline typ^s o 
diabetic curves. At this point we are confronted with a 
dilemma, emphasized by the recent trend toward higher car 
bohydrate diets in diabetes. Shall we restrict carbohydrate to 
spare a failing pancreas, or shall we force carbohydrate 
stimulate the islets to increased production of insulin? 

Formerly the discovery of a diabetic sugar-tolerance cunc 
led promptly to strict curtailment of carbohydrate m a '• 
We have recently reported observations indicating that some 
diabetics will gain tolerance on high carbohydrate, w 
others will lose tolerance.” Studies upon the relative 
to insulin offer hope that we may be able to distinguish 
betes which is primarily pancreatic from that which is laeg 
extra-pancreatic. The relatively insulin-resistant diabeO 
who reacts as if his disease were at least partially 
pancreatic in origin usually shows definite gains in tolerate 
with liberal carbohydrate. Those patients in the 
insulin-sensitive group usually lose tolerance with 
carbohydrate ingestion. An effort to determine the , 
insulin sensitivity of the patient would therefore seem 
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dicated before selecting tlie individual diet in borderline cases 
of diabetes^” 

1i^^len a sugar-tolerance curve of the mild diabetic tjT^e 
is found it is well to take into consideration the possible effect 
of the patient’s diet immediately preceding the test. It has 
been demonstrated that a starvation or high-fat diet decreases 
the glucose tolerance in normal subjects, while a high-carbo- 
hj’^drate diet raises the tolerance.^* WTien careful study of 
tolerance cur\'es is indicated we have found it useful to em- 
ploy a preceding standard diet of 27 calories per kilogram 
body weight, containing 2 Gm. of carbohydrate per kilogram. 

SPONTANEOUS HYPOGLYCEMIA 

Hypoglycemia severe enough and protracted enough may 
provoke a chain of symptoms characterized by tachycardia, 
hunger, weakness, sweating, tremor, diplopia, mental con- 
fusion, sometimes delirium or convulsions, and finally coma. 
Hypoglycemic symptoms may occur in many conditions: 

1. Excess of insulin. 

(а) Therapeutic injections. 

(б) Pancreatic islet tumor or hyperplasia. 

(c) Fvmctional hyperinsulinism. 

2. Diminution in insulin-resistant factors. 

(а) Adrenal disease (Addison’s disease). 

(б) Pituitary disease (Simmond’s disease, pituitary 

tumors). 

(c) Thyroid disease (mj^edema). 

3. Diminution of glycogen reserves. 

(а) Starvation. 

(б) Liver disease. 

(c) Renal diabetes. 

{d) Lactation. 

(c) IMuscle wasting or excessive muscular exercise. 

4. Disturbance in central ner\'ous system control of blood 

sugar. 

Differential Diagnosis.— Patients suffering from spon- 
taneous h\TDoglyceniic attacks have been suspected of drunk- 
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enness, of liaving brain tumors, epilepsy, hysteria and various 
psydioses. The association of hunger and of relief by food is 
suggestive of hypogly'ccmia. The onset of the attacks vatli 
exertion and with fasting is characteristic. Sugar-tolerance 
tests are not reliable diagnostic aids since even diabetic tj'pe 
curves may be obtained as well as the more characteristic flat 
or depressed curve. Detection of a blood sugar below 40 mg. 
per cent during an attack and quick relief by intravenous 
glucose are conclusive evidence of hypoglycemia as the cause 
of the symptoms. 

Following the establishment of the diagnosis of sponta- 
neous hypoglycemia the determination of possible causes imul 
be undertaken. There is at present a tendency to use too 
loosely the term “hyperinsulinism.” It should be employed 
only in those cases in which no other cause can be demon- 
strated for the low blood sugar. Even after a probable dia?' 
nosis of hyperinsulinism is made an important decision le* 
mains. Is it functional or may an islet adenoma be present? 
Operative removal of such adenomata has resulted in cures m 
several cases. 

Acute fulminating cases, in which loss of consciousness '5 
frequent and intravenous dextrose is required, and in 
there is no favorable response to diet should have explorator) 
operations. Certain puzzling borderline cases present 
problems, as illustrated in this report: 

W. B., a girl of twenty, had suffered from spells of extreme 
nervousness, and occasional attacks of loss of consciousness 
for four years. A typical attack began mth nervousness, 
tremor, hunger, weakness and faintness. She would tlie“ 
burst into a profuse perspiration and slip into unconsciousness 
without preceding convulsions. Awaking after an hour or 
she would be very weak, hungry and thirsty and would resi^^ 
rapidly after taking food. She was slight!}^ obese and had been 
gaining weight. Basal rnetabolism was minus 2 per cent- - 
glucose tolerance test showed practically no rise in the bloo^ 
sugar; fasting, 66 mg. per cent; one-half hour, 69; one bonn- 
63; two hours, 67; three hours, 62. A fasting sugar of 
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mg. per cent was obtained at another time. During an attack 
the blood sugar was 72 mg. per cent but intravenous glucose 
promptly terminated a tj^iical seizure usually lasting over an 
hour. A high-fat, low-carbohydrate diet was given ivith frc- . 
quent feedings and no further attacks have occurred. 

A diagnosis of functional hjqierinsulinism was made in this 
case because of the prompt response to a diet designed to de- 
crease the amount of insulin secreted. 

ADRENAL CORTICAL TUMORS AND PITUITARY BASOPHILISM 

Obesity, hjqiertension and decreased sugar tolerance are 
among the most common conditions encountered in medical 
practice. Frequently they occur in the same patient. The 
occurrence of various grades of hirsutism in women is not un- 
common. iSIenstrual disturbances, especially amenorrhea, 
occur often in obese women. If the more common triad of 
obesity, hj'pertension and diabetes occurs in association with 
the rarer conditions of hirsutism and amenorrhea we have the 
sjTnptom complex occurring in the adrenocortical syndrome 
and the indistinguishable “pituitary basophilism.” Since in 
certain cases removal of adrenal tumors^ or roentgen therapy 
to the pituitary^^ has resulted in relief, every effort should be 
made to diagnose these more serious conditions from the more 
frequent borderline cases which resemble them. The problem 
is further complicated by the possibility of another uncommon 
tumor which may cause amenorrhea and hirsutism, the ovarian 
arrhenoblastoma.“ 

Our differential diagnostic methods are at best gross and 
inadequate in these conditions. In aU such cases both positive 
and negative e\ddence should be considered. 

The ovarj^ is the most accessible to examination. Gyne- 
cologic examination maj"- reveal a tumor of the ovary which 
can be removed. Complete amenorrhea with deep male voice, 
assumption of male contours, enlarged clitoris, and atrophy 
of the breasts are much more suggestive of arrhenoblastoma 
than of pituitan,’’ or adrenal disease. 

The pituitaiy- and adrenal are more difficult to examine. 
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Local pressure dianges in the presence of a pituitary neo- 
plasm may cause headaches, visual failure, constriction of the 
visual fields, or roentgenographic alterations in the sella 
turcica. However, most of the basophilic adenomata 
scribed have been very small and such neighborhood signs 
have not occurred. Frank diabetes or a prediabetic state may 
occur eitlier with adrenal cortical tumors or pituitary disease. 
The basal metabolic rate may be at any level, from that of 
myxedema to that of hyperthyroidism, but is usually normal. 
A palpable mass may be present in the loin in the larger ad 
renal neoplasms, but only a small adenoma or simple hyTiei- 
plasia may be present. Obesity of the “buffalo” or ‘ Humpty 
Dumpty” type, confined to face, neck, and trunk, purpis 
abdominal striae, osteoporosis, polycythemia, exophthalmos, 
and purpura have been described as particularly suggestive o 

pituitary basophilism. , . , 

It is questionable whether symptomatically the pituitary 
can be distinguished from the adrenal syndrome. \\'heD^'^ 
definite signs point to one or the other organ, therapy 
be correspondingly directed. From the present evi euce 
seems that either gland may initiate the changes descri e 


SUMMARY 

The chief value of the rapidly accumulating knowledge 
the endocrine glands should be in the better understan 
minor or moderate functional deviations from the no 
The good response to therapy and the frequency of 
severe glandular disturbances makes it important to 
them in mind. . 

That endocrine disorders may not present dassica 
dromes deserves emphasis. A few cases are presented i 
trating signs and symptoms probably occurring freque 
but usually neglected in endocrine diagnosis. 
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THE DIAGNOSIS AND TREATMENT OF ENDOCRINE 

INFANTILISM 

Dwarfisai is the normal occurrence in the various tribes 
of pygmies that are scattered through Africa and various 
Asiatic islands. Pygmies usually attain a height of 4 to 4% 
feet in adult life, mature sexually at the age of ten or eleven 
j’^ears, are short-lived, djdng as a rule at the age of about 
forty, and retain throughout their lives the infantile propor- 
tions of short limbs and relatively long torso. Their features 
in the face, hands, and feet are distinctly simian in type and 
the}’’ are considered b}' anthropologists as of very 'remote 
origin.'^ 

A normal tj^e of dwarfism is seen occasionally as a 
familial feature, possibly as an atavistic phenomenon. We 
have had the opportunity" of observing some of the members 
of such a famil}" in which the somatic hypoplasia is seen to be 
transmitted through normal as well as dwarfed members of 
the familj", as seen in the accompanying genealogic tree (Fig. 
15). The dwarfed members of this family were very small 
at birth, as far as could be determined, weighing only 4)4 to 
51-2 pounds, although full term. None of them show any evi- 
dence of glandular disease. As regards function and span of 
life they lead normal lives. The adult members have ex- 
tremities somewhat short relative to the length of the trunk. 
In the one adult who has been studied roentgenologically, the 
bone development is normal. In all four of the children who 
have been .v-rayed, there is distinct evidence of delay in the 
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appearance of the centers of ossification as compared with 
children of average normal size. 

Very striking instances of sporadic dwarfism occurring in 
families of average stature have been reported. One of the 
first records was by von Hansemann" in 1902, who studied a 
professional midget. This man, at twenty-two years, was 3 
feet 10 inches in height, had normal adult proportions, normal 

bone development, normal hair growth on face and pubns, 
and although tlie testes were not palpable, he gave a history 
of nocturnal emissions, suggesting at least normal interstitial 



cell function. Von Hansemann called this type “Primord^ 
Dwarfism,” and thought it was probably due to an ovum 
feet. _ 

Dwarfism is also associated with congenital bony ® 
tilaginous anomalies. Of these the most common is chon ^ 
dystrophia fetalis, in which the shortness in stature ^ 
considered due primarily to defective cartilage formation, p ^ 
ticularly at the ends of the long bones. The bones tbernse 
are widened and deficient in calcium. Other congenital ° 
defects, such as cleidocranial dysostosis and osteogenesis 
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perfecta, may be accompanied by dwarfing. Of the acquired 
bone diseases, rickets, whether due to vitamin D deficiencj’’, 
renal disease, or celiac disease, may be responsible for marked 
stunting of growth. Dwarfing also may occur in diabetes, 
congenital syphilis, and congenital heart disease; in fact, as 
a result of any severe chronic or recurrent disease in child- 
hood. 

To be distinguished from mere dwarfing in stature is the 
condition of infantilism. This term should be restricted to 
those who are not only considerably below standard size but 
who also exhibit retarded sexual development. Often such 
individuals also retain the infantile body proportions with rela- 
tively short extremities as compared to the trunk. (Normally 
the pubic height becomes equal to the upper measurement, 
from vertex to pubis, at twelve to fourteen years.) 

True infantilism has been reported to accompany hemoly- 
tic icterus at times. Langston® recently reported a boy, whose 
growth became retarded at the age of seven years, and whose 
development ceased entirely at the age of eleven. At the 
age of eighteen years, he was not quite 5 feet in height. In 
addition to anemia, icterus, splenomegaly, and increased red 
cell fragility, he had marked sexual underdevelopment as re- 
gards genitalia and hair growth. His bony development was 
markedly retarded. Following splenectomy he was given 
antuitrin G and the pregnancy urine extract, but in amounts 
hardly sufficient to account for a growth of 6% inches in 
height and the occurrence of sexual maturity in the two years 
follovfing the splenectom 5 ^ 

In the presence of von Gierke’s disease, which is a syn- 
drome of hepatomegaly and deficient glycogenolysis, infan- 
tilism in 3 siblings was recently reported,^ the most marked 
case being in the oldest, a boy of eighteen years who, although 
normal at birth, began to slow up in his growth at the age of 
three and one-half years, at which time a large liver was first 
noted. At the age of eighteen he had the appearance, size, 
proportions, and sexual development of an eight-year-old. 

Cretinism has long been recognized as a type of infantilism 
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of endocrine origin. The striking efficacy of thyroid extract 
in most cases is well known. The accompanying chart (Fig. 
16) illustrates tliis remarkable effect on growth in a typical 
cretin who was first seen in tire pediatric clinic at the age of 
five and one-half years, but whose mother did not carry out 
the directed treatment until the child’s return to the clinic 
five years later. 


HctGHT 



The occurrence of stunted growth in a child with ) 
thyroidism even in the absence of cretinism is illustra e 
the following case. 


the 

and 

The 


This child (Fig. 17), Marilyn P., was first seen m 
pediatric clinic October 18, 1932, at the age of eleven 
one-half months, because of anorexia and short stature, 
mother, twenty-two years, is of average stature; the ta ^ 
a man of twenty-four, is somewhat below average size. ^ 
paternal aunt has a colloid goiter and is 
maternal second cousin has hyperthyroidism. The child ' 
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bom about one week beyond the calculated term after a nor- 
mal pregnancy, weighing SM pounds at birth. She was a 
nomial baby except for the small size, and did well on breast 
feedings until the age of five weeks, when she began to vomit 
proiectilely. The vomiting ceased shortly after a pyloroplasty 
at the age of six weeks, but she has remained a feeding prob- 



Fig. 17. — MarUj-n P. Hj-pothjToid dwarfism without cretinism. 

t 

lem ever since. She has been markedly constipated, the 
bowels mo\'ing as a rule only once in three da3rs. Her skin 
has alwat’s been drx\ Her development is retarded. She 
cut a tooth at ten and one-half months, and at the age of 
eleven and one-half months did not sit up alone. Because of 
the dm skin and constipation she had been given thyroid ex- 
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tract in doses of M to 1 grain three times a day for inegular 
periods totalling about three months. Thyroid had been ad- 
ministered for only short periods at a time because it resulted 
regularly in excessive sweating, restlessness and sleeplessness, 

Between October, 1932, and January, 1935, she was seen 
at irregular intervals in the pediatric clinic and in Children's 
Hospital. During this time she was given thyroid extract 
(Armour) in doses of from 1 to 3 grains daily at various times 
for a total of seven months. Rather quickly, however, she 
developed signs of nervousness, sweating, sleeplessness, and 
hair loss, with little or no improvement in appetite; and al- 
though growth improved, there was very little gain in weight. 

Since January IS, 1935, the child has been under close ob- 
servation in the endocrine clinic, and the mother has been 
very cooperative so that careful observation for over a year has 
been possible. At tlie start of this period, the patient, aged 
three years two and one-half months, weighed 22 pounds 1 
ounces and measured 32 inches (average height for eigbtew 
months). Her nutrition was fair, the weight being only I/; 
pounds below the average for her height. The facial expres^ 
sion was dull, the features full, but without the retrousse 
nose or large tongue characteristic of cretins. Epican 
folds and a slight incurvation of the little finger were pr^ent^ 
but other signs of mongoloidism were absent. The skin o 
the face, neck, back, and especially the hands was dry. 
hair also was somewhat dry, especially over the occiput. 
fingers were not the stubby digits of cretinism. All the 
ciduous teeth were present. The heart and lungs were 
The abdomen exhibited a right rectus scar at the site of 
pyloroplasty; abdominal prominence was not excessive. - 
organs or masses were palpable in the abdomen. The e.xte 
genitalia were normal. Mentally she was obviously retar 
Hemoglobin, 65 per cent; red blood corpuscles, 3 , 4 aO,U 
Seriun cholesterol, 572 mg. per 100 cc. a:-Rays of the wn^^ 
taken on August 29, 1934, at the age of two and 10/12 y^^r- 
showed only 1 carpal center, no centers for the heads o 
phalanges, metacarpals, or longer end of radius, although 
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Febniaty 14, 1935 (aged Uiree years three and one-half 
months) most of the latter centers, as well as a rudimentary' 
second carpal center, had appeared (Fig. 18). 

February 5, 1935, after she had been without thyroid for 
four months, the administration of Vs grain daily of thyroid 
extract (Armour) was begun. She was kept on this for one 



a b 


Fig. 18. — Maril>'n P. i-Rays of hand and wrist at two and ten-twelfths 
years (a) and three and three-twelfths years (6), showing delay in bone de- 
velopment. At three years there normally are present three well-developed 
centers in the carpus and all the centers at the ends of the phalanges and 
melacarpals. 

month and then reduced to )4o grain daily because of rest- 
lessness and excessive perspiration. Her appetite improved, 
her bowels were less constipated, the cholesterol dropped to 
202 mg. on Islarch 4, 1935. Her height in the course of three 
montlis increased 34 inch. The skin and hair became dis- 
tinctly less dry'. 
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After two weeks without specific medication, the adminis- 
tration of the thyrotropic growth factor of the anterior pit- 
uitary (Pliyone)* was begun, starting with 0.25 cc. subcu- 
taneously, and increasing to 1.5 cc. In the course of five weeks 
she was given 26 injections totalling 26.5 cc. During this 
period improvement continued as regards skin and hair textum 
and bowel regularity. There was also about V-i pound gaui 
in weight. The cholesterol rose, however, to 400 mg- and 

Hdcht 




1 

1 _ 

'1 


■ 

: j 

1 - 

i 

1 

■ ! 

1 

1 ■ 

1 

j 

. !' 

■- ■ 


\ 

1 

. ■ -j ■ 

1 

1 I 

i 

1 

J — = — ■ 

■-! 

y 1 

1 

1 

T' ,■ 

1 !. 

1 1 i 

1 . 

1 ■ 

. 5. . 

1 

1! 

1 

.. 1 

^ -1 

1 

J 

1 1 

1 • 

. 1 _ ^ 

. ; 1 1 



J 

' ■ 1 ■■ 

1 . 

1 

. 1 1 

1 

1 ‘1 

1 . 1 

1 

1 • 

1 

. . 

1- - 
1 

1 

— -f 

■ l' .1 

ly: 

1 

1 . 1 

' 1 

1 • ' , 

1 

' 1 i 
r/t 

/ i J 

1 1 

i 1 

■ 



:.._J / ! 

j ■ 



1 1 
i 


1(1 YWM ^ 

t 

A 

sm. ■ OCT.- 

HAS' 


L ♦ stnp^ 

Fig. 19. — Marilyn P. Effect of thyroid therapy on growth rate, o 
indicate periods of thyroid administration. 

there was no increase in height. The child then 
away from the clinic for four and one-half months, getting 
specific treatment during this period. She gained 12 ^ 

during this time, but did not grow taller. She was 
normal bowel movement every two days. The hair 
occiput was rather dry, the skin of the upper e.xtremities 
fairly dry and of the back very drj'. During the next - 
* Supplied to us by Wilson and Co. 
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montlis she was constantly on thjwoid. This was started as 
Vs grain daily (Armour) and slowly increased to % grain 
daily. Since tlie latter dosage was accompanied by symptoms 
of sweating, irritability, and sleeplessness, the amount was re- 
duced to Vi grain daily. During tliis six months’ period the 
patient has shown verj^ considerable improvement. She has 
grown IV 2 inches, which is slightly above the normal rate of 
growth for this age (four years) (Fig- 19). She has gained 
almost 2 pounds and has begun to walk and talk. Her bowel 
movements occur everj'^ one or two days. There is still slight 
drjmess of the hair over the occiput and the skin of the back. 
.r-Ray of the wrists still shows considerable retardation; and 
the child’s height at the age of four years five months is the 
average for a two-year-old. She has been walking since the 
age of four. 

Briefly, then, this child, who was rather small at birth, 
has remained considerably undersized, and although not pre 
senting the appearance of cretinism has many other typical 
signs of hypothyroidism; mental deficiency, dry hair and 
skin, constipation, anemia, delayed bone development, and 
high cholesterol. She has shown her greatest period of im- 
provement during a six months’ period on very small doses 
of thyroid, carefully regulated so as to minimize overdosage 
effects. Extreme sensitivity to overdosage of thyroid in 
cretins’' as opposed to the high tolerance of normal children® 
is well known. 

It is my feeling that this patient can be considered as an 
instance of hjTJothjnroid dwarfism despite the absence of cre- 
tinism. Other cases of this type of “nanosomia hypothyrotica” 
in later life have been described by Sternberg.''’ Wells® de- 
scribed the postmortem examination of a seventy-two-year- 
old, mentally retarded dwarf, who showed none of the 
features of cretinism although the only thyroid tissue found 
postmortem was an atrophic cj'^stic lingual goiter. Hjpothy- 
roid infantilism without cretinism appears to be rare. 

Of greater interest is infantilism of h\poph 5 ^seal origin, re- 
ports of which have become increasing^ frequent in the 
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literature since the isolation of growth factors from the an- 
terior lobe of the hypophysis."’ This type of infantilism is 
known variously as Paltauf dwarfism^^ or the Lorain-Leyi 
type of infantilism,'" although it was really Gilford'^ who, in 
introducing tlie term “ateleiosis,” first suggested that the con- 


dition was probably of pituitary origin. 

Patients with pituitary infantilism may be normal at birth. 
They develop and grow normally until sometime in childhood, 
when growth and sex development cease or become greatly 
retarded. The age of onset is usually between eight an 
twelve years, but sometimes as early as one year, sometime 
as late as fifteen years. Some cases may resume their ^0 
after a period of years, in what would ordinarily be conside 
adult age. As part of the sexual underdevelopment, 
characteristically a marked delay in epiphyseal closure, 
though the time of appearance of the centers of 
normal. There have been few cases of this condition w 
have been studied postmortem, the majority revealing tum^ 
destruction or compression of the pituitary, others va ^ 
Rathke’s pouch or craniopharyngeal duct tumors in w 
pituitary has shown little or no histological change. ^ 
somewhat atypical cases have been reported in 
were midbrain tumors wth no histological change in t e 
uitary.'” The cmses reported clinically are greater in 
than the pathologically studied cases, and of 
have shown evidence of tumor or other destructive^ 1 
cranial lesions. The following case is clinically typica 


hypophyseal infantilism. 

This girl, Lillian S. (Fig. 20), was referred to tne 
crine clinic December 6, 1934, at the age of sixteen 
cause of failure to grow. Her mother and father were 0 
average size. The patient was bom at full term ana ^ ^ 

parently normal. Her development and grow'th in |n ^ 
were normal. When she was seen in the pediatric cm 
the age of eight years because of chronic otitis media, no 
ficiency in stature was noted. At the age of twelve 
child’s growth almost ceased, although there apparently 
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Fig. 20 LUUan S.. aged sixteen years. Hypophyseal infantilism xrtth dwarfism 
and sexual underdevelopment. 

present for about two years. Examination: height 52 inches- 
pub,c he^h. 26y= inches; weight, 73 pounds. %L wasteU 
nourished and presented the appearance and approximate body 
proporuons of a ten.year.old. There was slight fatty Mats 


3^4 


MAX DEUTCH 


over the breasts, abdomen, and buttocks. The external geni- 
talia appeared normal for a girl of nine or ten years. There 
were a few sparse hairs over the labia majora. The uterus 
(rectal e-xamination) was infantile. The skin was warm, 
moist, smooth. The hair of the head was normal. A few 
sparse axillary hairs were present. The facial expression vi3s 
rather mature, the features small, with pointed nose and chin, 
high narrow palatine arch, and crowded teeth. There was a 
chronic otitis media and chronic tonsillitis. Heart and lungs 
were normal. The blood pressure was 110/80. The ey«aud 
eyegrounds were normal except for hyperopia, with vision o 
6/60 in each eye. The visual fields have not as yet been 


determined. The I. Q. was 84. 

Basal metabolism, + 17. Wassermann and Kahn, nega^ 
tive. Urine contained sugar on one occasion. Stereogram 
skull showed a small, bridged sella turcica. The bones o ^ 
skull, face, and cervical spine were of delicate structure^ ^ 
lateral view of the elbow revealed partial union of the 
of the radius, nonunion of the olecranon. The hand an nris^ 
showed normal bone development. However, there 
union of any of the centers at the ends of the phalanges a 
metacarpals or lower ends of radius and ulna. 

During a period of six months’ observation without 
medication, the patient grew only 1 cm. (0.4 inch), 
subcutaneous administration of anterior pituitary horm 
(Phyone) was then begun.* She was given 1 to ci.. 
three times weekly for a period of three months, a tota o ^ 
cc. being administered. About this time the patient 
a pathological depression because of home factors and 
ment could not be continued. A check of her measureme ^^ 
on April 7, 1935, ten months after the start of 
therapy, revealed a growth of only 1 cm. (0.4 inch) lU 
period.! .r-Ray of the hand and wwist at this time 
teen and one-half years) showed no change from t ^ 


* Under the super\'ision of Dr. Cyril M. MacBr>’de. 
t The meaiurcments of both patients were made by Dr. Cecil M- 
of the Department of Anatomy. 
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pearance one and one-half years before (Fig. 21). Her general 
appearance was unaffected except for a slight increase in the 
amount of pubic hair. 

This patient, it is seen, showed no beneficial effect of the 
pituitary therapy, which was probably grossly insufficient. 
Since many of tire injections were accompanied by moderately 



Fig. 21. — Lillian S., aged sixteen years. x-Ray of hand and wrist, show- 
ing nonunion of epiphyses. The same appearance is found in a film taken one 
and one-half years later. Union of all the centers at the ends of phalanges and 
metacarpals is normally complete at fifteen to sixteen years. 

severe local reactions, administration of larger amounts than 
2 cc. was not attempted. 

Reports on the effectiveness of growTh hormone have 
sho\vn a great variation in indmdual cases. Using pituitary 
extracts relatively high in growth-promoting principle, Shelton 
and his coworkers have noted varjdng degrees of refractori- 
ness in their patients. As a rule, the older the patient the more 
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refractory he was, irrespective of the status of his epiphyses/’ 
Furtiiermore, all cJiiJdren show variations in the growth curve 
from year to year, and particularly from month to month, the 
growtli increment being greater in the semester of April to 
September. In considering the effectiveness of any therapy 
in stimulating growtli, not only must this be borne in mind, 
but also at least six months’ control period before and after 
therapeutic courses should be carried out in order to judge 
the effectiveness of the therapy. The best results in stimu- 
lating growth have been reported in individuals who received 


thyroid as well as growth hormone.^’’ 

In the administration of thyroid gland, particularly to 
(diildren, two principles must be borne in mind. (1) Children 
with hypothyroidism are sensitive to overdosage effects. The 
initial dose should therefore be low, preferably not more than 
Vi grain daily of the desiccated gland. (2) There is no sat^ 
factory criterion for the amount of thyroid that should 
given except the clinical reaction of the patient. Since o 
overdosage effects that may result are temporary and subsi e 
within a few days after discontinuing treatment, it seems 
reasonable to increase the daily dosage of thyroid at m e 
of two to four weeks until manifestations of overdosage 


appear. . . ^ 

Therapy with the growth factor is still in an unsatis a 
tory state. On the basis of body weight, results in 
beings to be comparable with those in experimental 
would require the administration of enormous amounts o 
extract. If possible, injections of 2 cc. daily or every o 
day should be given deep subcutaneously, although ^ 
doses {Yi to ^ cc.) should be used at the start betmuse o^^^^ 
local reactions in some individuals. Hartmann^® has 
gested that the growth hormone be given on alternate 
so as to minimize the formation, if such does occur, of^ ^ 
hormone.” As a matter of fact, of several undersized dia c 
children whom he has treated, the only one in whom a po=®' ^ 
growth stimulation occurred was a boy that was treate 
this fashion. 
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ENDOCRINE OBESITY 

Clinical experiences repeatedly suggest a relationship of 
obesity to the endocrine glands. To postulate such a relation- 
ship seems rational. It is clear that various endocrine organs 
may have a more or less striking influence on metabolic 
processes. They may cause variations in the total energy 
expenditure or defects in intermediary metabolism. Certain 
hormones have characteristic effects on specific cells and 
therefore might be expected to act locaU}’- on adipose tissue. 

Early expectations that diminished combustion from thy- 
roid insufficienc}" would explain aH obesity have proved a de- 
lusion. Hi-poth\Troidism is rarety, if ever, a primarj’^ cause 
of marked obesity. A lowered specific d3mamic action of 
foods had been postulated as an explanation for a conserva- 
tion of calories. Certain of the endocrine glands have been 
thought to exert such an influence. The most careful investi- 
gations, however, have not presented e\ddence that this in 
itself was an adequate explanation. An exaggerated drop in 
metabolic rate after exercise or food to below figures con- 
sidered the basal rate has been noted in obesity, and pur- 
ported to be significant. However, such “negative phases” 
are elusive in obesity and striking examples may be found in 
undemutrition. 

Body weight is maintained at a remarkably constant level 
in the great majority of normal individuals. This significant 
fact tends to be true even with markedly different habits of 

\ ‘I .0 ,4 
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acUvily and food consumption. It seems obvious that food 
intake cannot be so delicately regulated that day by day it 
would just balance the actual requirements for activity. 
petite could not possibly discern the sh'ght variations incalonc 
intake which would be necessary. The “factor of safety 
possessed by various structures and functions of the body u 
well known. One might suggest that a “factor of safety^ b 
operative in regard to the food intake. Food intake may 
always tend to be greater than is actually necessary for ac 
tivity, and otlier metabolic needs. One might postulate that, 
normally, tliere are mechanisms which may limit the storap 
of food and dissipate excess calories. Abnormalities of ^ 
mechanisms would result in states of undemutrition or 
It is conceivable that the abnormality may be located in 
stores, in the adipose tissue itself. 

The usual response of starvation or inadequate foo 
take is a lowering of the basal metabolic rate. This 
suggests a means by which body weight may be autoraa 
regulated. An increase in metabolic rate with excessive 
intake had been noted in animals. This has been 
at great length and is usually referred to as 
tion.” It has been inferred that this effect may be in “ 
by the endocrine glands. The subject has received 
tention from this point of view. Studies have sugg^t 
“luxus consumption” no longer occurs after thyroi ec 
The effect is said to be normal after removing the gona 
seems, however, that a phenomenon as simple as 
sumption” is not prominent in the human body. Whi e u 
nutrition decisively lowers the basal metabolic rate, 
cessive food intake, in experimental studies, has not pro 

a significant rise. a'fficulty 

Two cases are presented, chiefly to illustrate the i 

of detecting a metabolic explanation of obesity. The ( 
are of comparable ages. Their histories are similar e- 
that one developed marked obesity, the other eniaci 
They were both referred to the endocrine clinic, as they 
thought to have endocrine abnormalities. 
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Case I was a sixteen-year-old girl. At thirteen years, 
menstruations started. They were regular and normal. Then, 
after about a year, they became scanty and finally amenorrhea 
developed. Her weight had always seemed normal. At thir- 
teen she weighed 120 pounds. Some time after that she began 
to gain weight rapidly. ^^Tien first seen she weighed 204 
pounds. She had obscure painful areas over various parts of 
the body. All e\'idence indicated that she was not a big eater ; 
appetite was considered to be rather poor. Her school his- 
torj'^ indicated definite personality changes during this time. 
The school nurse found her temperature slightly elevated over 
long periods. Before the onset of these disturbances, she had 
had an illness lasting several months which may have been 
encephalitis. A sister had had a “nervous breakdown.” 

Although she appeared sturdy and strong, there was ac- 
tually considerable asthenia. There was nothing notable about 
the distribution of the adipose tissue. The development of 
the secondary sex characteristics seemed normal. Pubic hair 
extended up over the lower abdomen. There were rose- 
colored striae over the abdomen and upper arms. Blood pres- 
sure was usually a little elevated; average about 136/90. 
There were changes in skin circulation, varying from a definite 
diffuse pink flush to mottled areas of cyanosis. There was no 
tendency to ecchymosis. The sugar tolerance curve was as 
follows; fasting, 82 mg. per cent; one-half hour, 261; one 
hour, 192; two hours, 73, and three hours, 82. The basal 
metabolic rate was moderately elevated (-{-17 to -{-25 per 
cent). 

Case II was a girl sixteen years old. At fourteen years, 
menstruations started. After a little more than a year amen- 
orrhea developed. She had been a rather small girl, at eleven 
years weighing only 87 pounds. With the onset of menstrua- 
tions she started to gain weight rapidly rmtil she reached 129 
pounds. Then, before the amenorrhea started, she began to 
lose weight; weight fell to 89 pounds. There had been no 
striking change in food intake; appetite was good. Her 
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activity and food consumption. It seems obvious that food 
intake cannot be so delicately regulated that day by day it 
would just balance the actual requirements for activity. Ap- 
petite could not possibly discern the slight variations in calonc 
intake which would be necessary. The “factor of safety 
possessed by various structures and fimctions of the body is 
well known. One might suggest that a “factor of safety^ is 
operative in regard to the food intake. Food intake may 
always tend to be greater than is actually necessary for ac- 
tivity, and other metabolic needs. One might postulate that, 
normally, there are mechanisms which may limit the storage 
of food and dissipate excess calories. Abnormalities of 
mechanisms would result in states of undernutrition or o^'b’ 
It is conceivable that the abnormality may be located in 
stores, in the adipose tissue itself. 

The usual response of starvation or inadequate foo 
take is a lowering of the basal metabolic rate. This 
suggests a means by which body weight may be 
regulated. An increase in metabolic rate with excessive 
intake had been noted in animals. This has been 
at great length and is usually referred to as 
tion.” It has been inferred that this effect may be in n® 
by the endocrine glands. The subject has received 
tendon from this point of view. Studies have suggest 
“luxus consumption” no longer occurs after thyroi 
The effect is said to be normal after removing the gona 
seems, however, that a phenomenon as simple as 
sumpdon” is not prominent in the human body. AVhi e un 
nutrition decisively lowers the basal metabolic rate, an^^^ 
cessive food intake, in experimental studies, has not pro 


a significant rise. difficulty 

Two cases are presented, chiefly to illustrate the 

of deteedng a metabolic explanadon of obesity. The . 

are of comparable ages. Their histories are similar ex 
that one developed marked obesity, the other 
They were both referred to the endocrine clinic, as they 
thought to have endocrine abnormalides. 
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hips, buttocks and upper thighs. Overdevelopment in these 
locations, when the obesity is not marked, may occasionally 
appear significant. Usually, however, they are obscured by 
the more general fat accumulation. 

More difficult to discuss are the variations in firmness and 
resilience of adipose tissue. These, combined with differences 
in strength and tension of the supporting tissues, may result 



Fig. 22. — Comparing metabolic studies on Cases I and n. They show 
the respiratorj’ quotients and the percentage change in calories per hour after 
glucose. 

in apparent changes in distribution. One frequently sees diag- 
nostic significance attached to these aspects, but in reality they 
seem to be related more to age, general physical condition, 
or duration of obesity. There is another obscure effect in 
which gravity appears to play a part. We refer to the in- 
crease in adipose tissue in dependent parts. This seems to 
occur at times even when the upper parts of the body 


are 
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family insisted there had been a noticeable gain in height be- 
tween the ages of fourteen and sixteen years. 

There was nothing of note in her early history except a 
tendency to constipation. One sister had been operated on 
for a goiter. Another sister had developed amenorrhea at 
about the same age as the patient and had become moderately 
obese at the time. Later she reverted back to normal health. 

This patient presented nothing of special note on examina- 
tion except the obvious thinness. Blood pressure tended to be 
low, average about 98/54. The sugar tolerance curve waa 
low: fasting, 76 mg. per cent; one hour, 90; two hours, 105; 
three hours, 87. The basal metabolic rate was moderately 
low ( — 17 to — 22 per cent). 

Some metabolic studies on these two patients are shown in 
Fig. 22. The basal metabolic rate of the patient with obesity 
was elevated; that of the patient who had been losing weight 
was low. The fasting respiratory quotients and the respini' 
tory quotients after glucose were about . the same in the two 
patients. The undernourished patient rather than the obese 
patient presented a good illustration of a “negative phase of 
the metabolic rate following the specific dynamic action of 


glucose. 

Many writers, seemingly witli the greatest confidence, at 
tach vast significance to variations in the distribution of fat- 
One pleads for a more critical attitude. Constitutional niahe 
up is probably the greatest of the factors influencing th^ 
pattern of fat distribution. As inheritance determines sued 


features as stature and character of the hair, it must deter- 
mine tlie form of the deposits of adipose tissue. About two 
thirds of the individuals with obesity have a family histoO 
of corpulence. Local fat accumulation seems related to ^ 
activity of the gonads. One notes the development of adipo-"^ 
tissue in certain areas giving the body the contours whi(^ 
such important features of the secondary sex charactenstit- 
This development is more striking and typical in the femd 
The particular areas responding to this influence are the 
gions of the breasts, shoulder girdles, umbilicus, mons venen^- 
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The sjinptomatolog}', in addition to the obesity, presents 
a tendeoCT toward genital dx^strophy, and in children abnor- 
malities in growth. There are often variations in carbohy- 
drate metabolism. Features varx^ according to the age of 
onset. In infancj' and childhood before puberty, it is charac- 
terized chiefly bx’’ the obesit}^ Anx*^ exddence of genital dys- 
trophy, of course, would hardly be expected. In this period 
we find the tendencies toward abnormal growth. Rarely is 
the stature less than normal. Frequently there is a period of 
increased rate of growth. Sometimes this may be quite strik- 
ing. WTien fully dex'eloped, howex'er, these patients are sel- 
dom abnormally tall and are often below the average height 
because epiphx^eal closure occurs prematurely and results in 
an earty cessation of groxvth. Sluggishness and somnolence 
are common. In the early stages, the sugar tolerance curve 
may be higher than normal. 

Later on, around the age of puberty, changes relative to 
the secondary’’ sex characteristics become exddent. There is a 
more or less marked tendency for the sex organs to be under- 
developed, although it is not unusual for the development to 
occur several years earlier than normal. In males the axillary 
and pubic hair is scant or absent. Adipose tissue at first may 
increase in the regions of the breasts, mons veneris and hips, 
gixdng to the male the configurations of a female. As the 
obesity becomes more marked, however, these contours may 
become obscured. In the female there is a tendencj’^ toward 
amenorrhea. One often obtains a history of normal or ex- 
cessive menstruation and periods of amenorrhea. Related, 
perhaps, to the transient periods of increased stimulation of 
development, one may find great variation in the size of the 
breasts. In some female cases there is little or no enlarge- 
ment, while in others there is excessive dex’-elopment along 
with an exaggeration of other female contours bj'^ hyper- 
trophied adipose tissue. "iiTiereas, as noted abox^e, there may 
be. early in the course, an elevated sugar tolerance curx'e, a 
flat curx-e is characteristic of this period. Here again there 
seems to be a suggestion of dexdation from normal in both 
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becoming tliinner. This tendency was recognized by Ben- 
jamin Franklin when he wrote in his famed latter to a young 
man, “The face first grows lank and wrinkled — then the ned, 
then tlie breasts and arms — the lower parts continuing to the 
last as plump as ever : so that covering all above with a basket 
and regarding only what is below the girdle, it is impossible 
of two women to know an old from a young one.” The con- 
dition known as lipodystrophy may be an exaggeration of this 
phenomenon. Such transitions in obesity are probably not un- 
common. Should we not, therefore, be more critical 
ing the diagnostic significance of adiposity of the extremities 
One should also keep in mind the fact that edema, myxedema 
tissue, atrophy of the muscles, etc., may modify the form o 
the obese individual. 

One large group of adiposities may be considere as 
whole. They seem, possibly, related directly or indirect y 
the endocrine system. The clinical pictures suggest 
may be variants of the same fundamental disorder.^ 
designations have been applied to members of this gro^ 
cerebral adiposity, adiposogenital, dystrophia adiposogem 
syndrome hypophysaire adiposogenital, Frohlich s ^ 
adiposis dolorosa, Dercum’s syndrome, etc. 
there is evidence for the involvement of related me 
Hypophyseal tumors are foimd in this group. There 
types of intracranial tumors. The most common are cr^^ 
pharyngiomas, congenital tumors of Rathke’s 
pressure on the pituitary and the hypothalamus. 
rare cases with pineal tumors. Cases have clearly 
encephalitis where the centers in the base of the 
characteristically involved. They have followed ^ 
Many cases occur during growth. It is not entire 
tional to postulate instability of the hypothalamus me^^ ^ 
isms during this period. One can also postulate effects 
hypothalamicohypophyseal mechanism secondary 
marked endocrine disturbances; for example, in the e^^^^ 
adiposities which have rarely followed complete oop 
tomy in women. 
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obesity. Slight to moderate obesity is a characteristic part 
of the picture associated wth increased cortico-adrenal ac- 
tmty, while undernutrition is the tendenc}^ in adrenal insuffi- 
ciency. The rare association of obesity and pineal tumors 
has been noted above. Animal experiments have indicated 
that remo^dng the gonads will not cause obesity. However, 
the changes in adipose tissue at puberty, the tendency toward 
obesity at the menopause, and the occasional marked obesity 
of castrates suggest some relation to the sex glands. This re- 
lation is possibly due to secondary^ changes initiated in other 
endocrine glands or the ner\fous sj'stem. It is conceivable that 
all marked adiposities are intimately related to abnormalities 
of the neurohypophyseal mechanisms. 

Concerning treatment, the chief point to emphasize, at the 
present time, is that there should be a more conservative use 
of drugs and more radical use of diets. It would seem that 
thyroid should not be used except when there is sluggish men- 
tal activity and a distinctly low basal metabolic rate. One 
notes that it is a common practice to give thyroid to a rapidly 
growing, slightly obese adolescent, with a moderately lowered 
metabolic rate, although appearing healthy, active and alert 
mentally. One doubts that this is advisable. There is no 
knowledge as to what extent such tinkering may upset neuro- 
endocrine equilibria. There is nothing to note regarding any 
efficacy of other endocrine preparations. It seems obvious 
that dinitrophenol should not be used in the treatment of 
obesity. 

The most important consideration in the treatment of 
obesity is dietotherapy. Patients must be made to utilize their 
stores of fat. With marked obesity this wiU mean a most 
radical dietary' regimen. One should aim to give adequate 
protein, Htamins and salts with almost no fat and minimal 
amounts of carbohydrate. One Gm. of protein per kilogram 
of estimated normal weight uill be adequate. The diet should 
include a pint of skimmed milk daily' and citrus fruits. It 
may be advisable to include haliver oil and y'east. Low car- 
1,'obydrale vegetables, of course, are given. In the extreme 
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obesity. Slight to moderate obesity is a characteristic part 
oi the picture associated with increased cortico-adrenal ac- 
ti\dtv, while undernutrition is the tendency,' in adrenal insuffi- 
ciency. The rare association of obesity and pineal tumors 
has been noted above. Animal experiments have indicated 
that remorfing the gonads will not cause obesity. However, 
the changes in adipose tissue at puberty, the tendency toward 
obesity at the menopause, and the occasional marked obesity 
of castrates suggest some relation to the sex glands. This re- 
lation is possibly due to secondary^ changes initiated in other 
endocrine glands or the ner\'Ous system. It is conceivable that 
all marked adiposities are intimately related to abnormalities 
of the neurohr^iophyseal mechanisms. 

Concenung treatment, the chief point to emphasize, at the 
present time, is that there should be a more conservative use 
of drugs and more radical use of diets. It would seem that 
thyroid should not be used except when there is sluggish men- 
tal activity and a distinctly low basal metabolic rate. One 
notes that it is a common practice to give thyroid to a rapidly 
growing, slightly obese adolescent, with a moderately lowered 
metabolic rate, although appearing healthy, active and alert 
mentally. One doubts that this is advisable. There is no 
knowledge as to what extent such tinkering may upset neuro- 
endocrine equilibria. There is nothing to note regarding any 
efficacy of other endocrine preparations. It seems obvious 
that dinitrophenol should not be used in the treatment of 
obesity. 

The most important consideration in the treatment of 
obesity is dietotherapy. Patients must be made to utilize their 
stores of fat. With marked obesity this will mean a most 
radical dietar\' regimen. One should aim to give adequate 
protein, ritamins and salts with almost no fat and minimal 
amounts of carbohydrate. One Gm. of protein per kilogram 
of estimated normal weight will be adequate. The diet should 
include a pint of skimmed milk daily and citrus fruits. It 
may be advisable to include haliver oil and }-east. Low car- 
bnliydratc vegetables, of course, are given. In the extreme 
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directions. We have been impressed by the number of case 
of severe diabetes in girls with overdevelopment of the female 
characteristics, moderate obesity, and amenorrhea. They 
probably belong to this group. One should note the tendency 
toward abnormal levels of body temperature, delicmte skin, 
small terminal phalanges, small thin fingernails, and genu 
valgum. 

In adults' the features other than marked obesity are less 
striking. Female sexual changes are indicated by the tendency 
toward amenorrhea. In males the fat deposits may have the 
same feminine distribution and the sex organs may suggest 
some reversion toward the infantile t3^e. In this group, 
less frequently in the younger groups, pain, both spontaneous 
and induced by pressure, may occur in the adipose tissue. 
It seems that tender areas may precede the development o 
lipoma-like deposits. Case I, described above, had pa'o^ 
adiposity and frequent mysterious attacks of pain in 


locations. In one of these attacks her appendix ■was 


removed 


at another hospital. In the skin we have noted flus mg, 
other times mottled areas of cyanosis. Sometimes there may 
be purpura. Disturbances of the nervous system are not 
common. Insanity occasionally occurs. _. 

As to the course pursued by this group of marked a 
ties, there seems to be, at least occasionally, a 
revert back to normal. Children -with marked 
sumably of this type, have later seemed normal. ^ ^ 
be mild degrees of neurohypophyseal obesity in 
lescence is followed by normal adulthood. We ha\e 
histories of adiposity and amenorrhea during 
patients who later seemed normal and bore children. 
with marked obesity sometimes revert toward 
states of nutrition. We suspect that 
to endocrine therapy may often have been an an i 
of the natural course of neurohypophyseal obesity. 

More or less striking obesity may at times 
related to some specific endocrine gland. 
probably gives us the best examples of so-called 
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THE TREATMENT OF PITUITARY INSUFFICIENCY 
AND PITUITARY HYPERFUNCTION 

HYPOPITUITARISM 

In spite of the great advance in our knowledge of pituitary 
anatomy and physiology the treatment of clinical disorders of 
the gland is far from satisfactory. The reasons are numerous. 

Recent studies of the pituitary have demonstrated the com- 
plexity of its action. The number of separate effects sug- 
gested by physiologists is so great as to lead to actual 
confusion. In one or other of the many laboratories in which 
investigations are now being made, growth, thyrotropic, ad- 
renotropic, galactagogue, ketogenic and diabetogenic fractions 
have been prepared. This list does not include the gonado- 
tropic or sex-stimulating hormones of which three with definite 
and distinct actions have been suggested nor does it take ac- 
count of the substance obtained from pregnancy urine which 
has been variously named prolan, antuitrin S and foUutein 
and which has an action quite similar to one of the gonado- 
tropic hormones of the pituitaty. 

None of these extracts is entirely protein free and each 
potent fraction exhibits to a greater or less extent more than 
one effect. For instance, most of the extracts thus far ob- 
tained, whether designed to exert growth, thyrotropic or galac- 
tagogue action, appear to have some diabetogenic acti\dty. 
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cases sugar, bread and potatoes may be excluded. In other 
words, one is approaching caloric starvation without protein 
starvation. Patients may be taught to make a bread sub- 
stitute, such as low-carbohydrate, fat-free bran muffins. 
Great pains are necessary in instructing the patient and in 
obtaining perfect cooperation. With less extreme types of 
obesity and as reasonable weight is approached, the diet may 
be more liberal. 

In a discussion of endocrine obesity one should note that 
lipomatosis of varying degree may be observed in different 
types of endocrine disease. Lipomatosis may be accompanied 
by more or less marked constitutional sjunptoms. Nervous 
manifestations are sometimes prominent. Insanity may com- 
plicate the picture. Menstrual disturbances frequently occur. 
Sometimes the development of these fatty tumors seem re- 
lated to the menopause. There are rare conditions of diffuse 
symmetrical lipomatosis. They are usually suspected of being 
“endocrine” in origin. The bizarre deposits usually occur 
above the level of the girdle. Sometimes they are confined 
to the cervical region. With these conditions, the remainder 
of the body may be surprisingly thin. 

Concluding, let us suggest that the great majority of ca^ 
considered endocrine obesity do not fall into groups of dis 
tinct, clearly defined entities but are variants of a comm^ 
morbid process. Differences in the age of onset, in inherit 
constitutional factors together with fluctuations of variou- 
neuro-endocrine influences result in extremely varied climca 
pictures. 
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even among individuals of the same species. Thus the demon- 
stration that a particular preparation will exert important 
ph3^siological actions in a laboratori'^ animal is not sufficient 
eiddence to indicate that it will accomplish similar effects in 
man. Even when two species are similarl}’^ affected, the re- 
quired dosage ma}’’ varj"^ widety. Relative weights offer no 
valid criterion for estimating the amount to give. 

In all available animals the pituitary gland is so small and 
the ideld of active material is so slight that commercial ex- 
tracts have a prohibitwe cost. Assuming equal sensitiveness 
of species, the relatively small amounts which may be ph}’^si- 
ologicallj^ effective in a rat must be multiplied several hundred 
times to accomplish the same action in man. It has been cal- 
culated with one of the best so-called “growth” extracts that 
it would be necessary to administer a daily dose of approxi- 
mately 50 cc. in order to accomplish in a small man the effect 
which can be demonstrated so dramatically in laboratory ani- 
mals. 

Not the least of the factors which have delayed effective 
replacement therapy in man are the relative rarity of well- 
marked and accuratety recognizable cases of pituitary insuffi- 
ciency and the delay in establishing definite criteria by which 
to identity pituitar}'- participation in borderline conditions. 
Even in the advanced cases, our methods for evaluating clin- 
ical action of extracts are crude and inexact and it is quite 
possible that in some instances beneficial effects of active 
hormones are entirety missed while in others favorable psy- 
chological response on the part of the patient may lead the 
ph 3 'sician to unjustified optimism. 

At the present time the list of pituitar3'^ preparations com- 
mercially available is long, the nomenclature adopted b3’- the 
various manufacturers is confusing and the claims are ex- 
traordinar3’^ and in man3’^ instances absurd. Some products 
are almost or entirety inactive; others have an acti\aty suffi- 
cient to produce effects in small animals but are so weak as 
to exhibit no clinical benefit in the doses which are recom- 
mended and economically feasible. A few preparations pro- 
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The most carefully prepared galactagogue hormone may in- 
fluence growth and may possess maximum adrenotropic po- 
tency. Gonadotropic fractions may not be free from thyro- 
tropic effects. 

Hypophyses of different species do not contain the same 
amount of each hormone. Thus identical methods of extrac- 
tion when applied to the glands of different species will yield 
grossly different products. Even when glands of a single 
species are employed standardization is imperfect and it is 
probable that all available preparations have wide variations 
in potency. 

Antagonism and synergism between different pituitao' 
hormones have been insufficiently studied but are probably of 
importance. Thus there is considerable evidence that growth 
and gonadotropic hormones are to some extent antagonistic 


in such a way that an excess of growth stimulus may inhibit 
sexual development, an effect evident in the genital hypopla^'^ 
of prepubertal gigantism and in acromegaly and also perhaps 
in the slowing of growth which occurs with rapid se.xual de- 
velopment at puberty. It has also been shown that fractions 
prepared with the idea of .eliminating all influences except the 
growtli stimulus have actually less potency in promoting 
growth than others which are less purified. Recently it has 
been demonstrated that both thyrotropic and galactagogne 
hormones either possess separate growth-promoting effects or 
else act as synergists to a hypothetical pure growth hormone- 
Collip’s demonstration of the so-called “antihormonal 
effect which develops with the continued use of many pituitar) 
preparations introduces another practical difficulty in thef^ 
peutic application. The nature of this phenomenon is still m 
dispute, present evidence indicating that it may be due to a 
reaction from the protein contained in most pituitary extracts 
rather than to the development of a true antihormone. ^ 
ever may be its explanation, the fact remains that with 
of the preparations now available, the initial and desired e 
is later neutralized or reversed by^ continued treatment. 


The effect of extracts v'aries widely in different specie^ 


5 and 
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even among individuals of the same species. Thus the demon- 
stration that a particular preparation will exert important 
physiological actions in a laboratory' animal is not sufficient 
e\ddence to indicate that it will accomplish similar effects in 
man. Even when two species are similarly affected, the re- 
quired dosage may vary' widely'. Relative weights offer no 
valid criterion for estimating the amount to give. 

In all available animals the pituitary gland is so small and 
the yield of active material is so slight that commercial ex- 
tracts have a prohibitK'e cost. Assuming equal sensitiveness 
of species, the relatively' small amounts which may be phy'si- 
ologicaUy effective in a rat must be multiplied several hundred 
times to accomplish the same action in man. It has been cal- 
culated with one of the best so-called “growth” extracts that 
it would be necessary to administer a daily dose of approxi- 
mately 50 cc. in order to accomplish in a small man the effect 
which can be demonstrated so dramatically in laboratory ani- 
mals. 

Not the least of the factors which have delay'ed effective 
replacement therapy in man are the relative rarity of well- 
marked and accurately recognizable cases of pituitary insuffi- 
ciency' and the delay in establishing definite criteria by which 
to identify pituitary participation in borderline conditions. 
Even in the advanced cases, our methods for evaluating clin- 
ical action of extracts are crude and inexact and it is quite 
possible that in some instances beneficial effects of active 
hormones are entirely missed while in others favorable psy- 
chological response on the part of the patient may lead the 
phy'sidan to unjustified optimism. 

At the present time the list of pituitary preparations com- 
mercially available is long, the nomenclature adopted by the 
various manufacturers is confusing and the claims are ex- 
traordinary' and in many instances absurd. Some products 
are almost or entirely inactive: others have an actmty suffi- 
cient to produce effects in small animals but are so weak as 
0 e^ibit no clinical benefit in the doses which are recom- 
mended and economically feasible. A few preparations pro- 
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Tlic most carefully prepared galactagogue hormone may in- 
ueiice growth and may possess maximum adrenotropic po- 
tency. Gonadotropic fractions may not be free from thyro- 
tropic effects. 

Hypophyses of different species do not contain the same 
amount of each hormone. Thus identical methods of extrac- 
tion when applied to tire glands of different species will yield 
grossly different products. Even when glands of a single 
species are employed standardization is imperfect and it is 
probable that all available preparations have wide variations 
in potency. 

Antagonism and synergism between different pituitarj' 
hormones have been insufficiently studied but are probably of 
importance. Thus there is considerable evidence that growth 
and gonadotropic hormones are to some extent antagonistic 
in such a way tliat an excess of growth stimulus may inhibit 
sexual development, an effect evident in the genital hypoplasb 
of prepubertal gigantism and in acromegaly and also perhaps 
in the slowing of growth which occurs with rapid se.xual de- 
velopment at puberty. It has also been shown that fractions 
prepared with the idea of .eliminating all influences except the 
growth stimulus have actually less potency in promotin? 
growth than others which are less purified. Recently it has 
been demonstrated that both thyrotropic and galactagognc 
hormones eitlier possess separate growth-promoting effects or 
else act as synergists to a hypothetical pure growth hormone. 

Collip’s demonstration of the so-called “antihormonal 
effect which develops with the continued use of many pituitar) 
preparations introduces another practical difficulty in thera 
peutic application. The nature of this phenomenon is still in 
dispute, present evidence indicating that it may be due to n 
reaction from the protein contained in most pituitary extracts 
rather than to the development of a true antihormone. 
ever may be its explanation, the fact remains that with mo'’-' 
of the preparations now available, the initial and desired 
is later neutralized or reversed by continued treatment. 

The effect of extracts varies widely in different species an 
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per cent, phosphorus 4.3 mg. per cent. A sugar tolerance test 
was normal. 

The state of pituitarj^ cachexia which follows destruction 
or ablation of the anterior lobe of the hj^jophysis was first 
described in man by Simmonds. It is regularly accompanied 
bj’^ a secondary’’ atrophy of the genitals, the thyroid and ad- 
renals and to a somewhat less degree by wasting of all tissues 
of the body. Clinically it is characterized by under nutrition, 
muscular atrophy, hjqDoplasia of the genitals, amenorrhea, a 
basal metabolic rate at the myxedematous level, and by low 
blood pressure and easy fatigue, features which have been at- 
tributed to adrenal insufficienc}^. 

Although cases of complete destruction of the anterior lobe 
of the hj^ophysis are rare, many patients are encountered 
who present several of the symptoms of Simmonds’ disease to 
a more or less striking degree and who must be considered as 
possible examples of pituitary insufficiency. 

In the case of the girl who has just been presented, the 
criteria for positive diagnosis ate not well established. 
Amenorrhea brought her to the clinic. Examination revealed 
moderate emaciation, easy fatigue, hj'potension, a low basal 
metabolism, hj^oplasia of the g'enitals. In the absence of 
chronic infection or other serious organic abnormality, the 
diagnosis of pituitary insufficiency may be justified. 

From the circumstances of the case it may be inferred 
that the pituitarj^ insufficiency was not apparent dmdng child- 
hood or at puberty and also that at the time of our observa- 
tion it was not complete. 

The girl was of normal height, the breasts while small had 
developed normally, the hair of the body had appeared in the 
normal female distribution. The menses had started rather 
late but appeared to be normal for eighteen months. 

The weakness was not so extreme as to prevent ordinary 
occupation. A persistent cj'cle of uterine changes was in- 
dicated by the recurrent periodic cramps. The blood pres- 
sure while low did not reach those levels which frequently 
cause incapacity in complete pituitary^ cachexia. There was 
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duce demonstrable effects in amounts sufficiently small to be 
clinically practical. At least one available extract contains 
th3aotropic principle in amounts sufficient to produce meas- 
urable and at times striking changes in the metabolic rate. 
Several pituitary preparations have a sex-stimulating effect in 
monkeys and if judged from preliminary and somewhat meager 
clinical observations appear to produce similar changes m 
women. It would appear that these might be helpful in states 
of pituitary insufficiency particularly in those cases in whicb 
hypofunction of the thyroid with low basal metabolic rate and 
in those in which sexual infantilism are found to exist. ^ 
The circumstances of the following case give a fair ^ 
ample of the difficulties in diagnosis and in treatment. 


Case I. — G. W., an unmarried woman of twenty-seveni 
was first seen in the Washington University clinics in 
193S. She complained of amenorrhea for seven years an 
stated that for about two years she had suffered from ea^ 
fatigue. In spite of this she was able to keep her position 
a dictaphone operator and to aid materially in the suppo 
her family. As a child she had had only measles and chic 
pox. Her menses had started at the age of fifteen, were « ^ 
lar for the first eighteen months, gradually became irre ^ 
and scanty and stopped completely when she was 
Following their cessation, she had periodically each mo 
headaches and abdominal cramps. At times but not 
she noted some secretion from her breasts. She ha oe 


experienced any sexual desire. . , 

Physical examination revealed a somewhat malimu 
girl, 65 inches in height and weighing 104 pounds. ^ 
was smooth and only moderately wrinkled. The axillary^^^^ 
was sparse, the pubic hair normal. Her breasts 
but had a normal amount of glandular tissue. The 
blood pressure was 95, the diastolic 65. Gynecologica 
amination showed an infantile uterus with small adnexa. 
basal metabolic rate was —21 per cent. .r-Ray of ^ ^ 
revealed a normal sella turcica. Serum calcium was H- '' 
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This pituitaty preparation is known through the studies of 
Thompson^ to possess among other properties a thiTotropic 
action in man and will in most cases cause a demonstrable 
effect upon the basal metabolic rate. For four weeks she re- 
ceived daily doses of 1 cc. The effect is best judged by 
reference to the table. The first notable action was a rise in 
basal metabolic rate followed after a brief interval by a 
definite fall to values well below those which preceded treat- 



Fig. 23 — Case I showing the mj-xedematous puffiness of the face whi 
appeared for the first time following the administration of a pituitary extn 
possessing thyrotropic qualities. 


ment. This secondary' effect was not unexpected, had bei 
noted repeatedly by others and should be considered an e 
ample of the so-called “antihormonal” effect. 

It was remarkable in this case that during the period 
falling basal rate, the patient acquired for the first time t 
appearance of rnywedema with increased dryness of the ski' 
swelling of the face and marked puffiness under the ey( 
Curiously these changes in appearance and in basal were r 
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no liistory of sudden weakness with gastro-intestinal symp- 
toms, an occasional feature of Simmonds’ disease which simu- 
lates closely tlie addisonian crisis. 

Many of tlie symptoms of this case, low basal rate, low 
blood pressure, amenorrhea, and weakness are observed in un- 
complicated hypotliyroidism. Altliough this was not thought 
to be tlie correct diagnosis, she was given 0.06 Gm. of thy- 
roid daily from August 1 to September 5, 1935, and 0.03 Gm. 
until September 10. The effect of this treatment was to pro- 
duce elevation of the basal with slight increase in blood pres 
sure but without causing return of the menses and without 
subsidence of fatigue. 

Immediately after discontinuance of thyroid medication 
her basal dropped again as may be seen in the accompanyiUo 
table. In October, 1935, treatment with phyone* was start 


TABLE 1 

Effect of Treatment Upon Weight, Basal Metabolism and Blood 
Pressihie in Case I 


Date 

Weight 

Basals 

BP. 

Remarks 

July 25, ’35 
Aug. 1 

104 

105 

—21 

—18 

90/55 

Thyroid 1 grain starte-J 

Aug. 15 

Sept. 5 

Sept. 10 

108 

109 

108 

— 4 
+ 14 

100/60 

108/75 

Thyroid 4 grain 
Thyroid discontinued 

Sept. 17 

110 


95/60 

Phyone 2 cc. start'*' 

Oct. 4 

109 

—23 

90/70 

Oct. 11 

108 

— 15 

85/55 

daily 

Oct. 17 

109 

—28 



Oct. 24 


—37 

85/55 


Oct. 30 

Nov. 7 

Nov. 21 

110 

112 

111 

—34 

—28 

—39 

Phyone discontinu^_ 

MyNederaatous 

ance noted 

Dec. 3 

108 

— 17 


Dec. 24 

111 

—24 


Prephysin 1 
Prephysin discontm 

Jan. 20, ’36 
Jan. 26 


— 19 


Jan. 29 


—35 



Feb. 11 

109 

—35 

108/60 


Feb. 28 
March 16 
March 22 

April 4 


—35 

110/70 

Prephysin 1 rr. , 

Prephysin disconhd- 


.1 ^ 

♦Phyone was supplied to us through the courtesy of Dr. Da^io 
the Wilson Laboratories, Chicago, III. 


PITUrrARY EsStnETICIENCY AND nYPERTUXCTION 387 

tumors of the eosinophile cells of the anterior lobes and giving 
rise either to prepubertal gigantism or acromegaly; the sec- 
ond, pituitar}^ basophilism, recently emphasized by Cusbing 
as an accompaniment of the relatively rare tumors of baso- 
phile cells. Tumors of the chromophobe cells of the hi^joph- 
j^sis, clinically more numerous, produce no recognizable 
endocrine disturbance. Although it is not unlikely that states 
of hj^erpituitarism result from physiological overactivity of 
cells without tumor formation, the contention is not at present 
susceptible to clinical or pathological proof. 

Treatment of hyperpituitarism is limited at the moment 
to sixrgical removal of the tumor or to irradiation of the pit- 
uitary region. In acromegaly, operations have frequently 
been necessary because of the size of the tumor and its pres- 
sure upon the optic nerves or other neighboring structures. 
In many instances, such treatment has been successful in pre- 
venting further advance in the deformities of the disease. 

In most cases of pituitary basophilism the tumor has been 
small. In only one instance has such a tumor been removed 
by operation. This was in the case reported by Lisser^ at 
the meeting of the Association for the Study of Internal Secre- 
tions in 1936. In his patient were foimd characteristic changes 
of the sjmdrome described by Cushing. Operation was per- 
formed and a tumor having indifferent staining qualities and 
apparently arising from the pars intermedia of the gland was 
removed. Immediately improvement followed with regression 
of the prominent features of the disease for a period of two 
years. 

\^Tiile in acromegaly and possibly in cases of pituitary' 
basophilism, it is possible to stay the progress of the condition 
by surgical means, the dangers of the operation are consider- 
able. Furthermore, the approach is difficult and the tumor 
cannot often be sharply separated from the gland in which it 
is imbedded. As a result, the hjqjophj^sis itself has in many 
instances been destroyed with subsequent development of 
pituitary' cachexia. Such considerations emphasize the hope 
of other forms of therapy. 
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accompanied by any variation in her subjective feelings. The 
last injection of phyoiic was given in November and was ac- 
companied by a ratljer severe local reaction. Following its 
discontinuance, there was an elevation of the basal metabolic 
rate to levels approximately those observed before pliyonc 
was given. 

In January, 1936, it was decided to try the effect of /ro- 
physhi, a preparation of the Chappell Laboratories, said, on the 
basis of extensive laboratory investigation, to contain rela- 
tively large amounts of the gonadotropic hormone of the hy- 
pophysis. One cc. of this substance was given subcutaneously 
for six successive days. Again the basal metabolic rate fell 
but there were no other evidences of effect. The same course 
of treatment with prephysin was repeated in March, 1935) 
but was also without effect. Examination revealed no change 
in the size of the uterus. Menses were not induced although 
the patient continued to note the periodic return of cramps 
and headaches each month. 

In this case, two pituitary extracts were employed. 
was prepared under excellent auspices; each had been found 
to have predictable actions in laboratory animals. The first 
preparation, phyonc, produced notable but unfavorable 
changes; the second had no demonstrable effect, except a fuU 
in the basal metabolic rate which from previous laboratory 
tests was not expected. 

This experience does not necessarily imply that the 
tracts were clinically worthless. It does not preclude the 
cautious trial of these and other carefully prepared pituitary 
products. It illustrates a few of tlie difficulties which at the 
present time are inevitably encountered whenever the treat 
ment of hypophyseal insufficiency is undertaken. It indicate 
the necessity of great numbers of careful clinical obsen'atioo^ 
on the newer and well-tested laboratory products. 

HYPERPITUITARISM 

Overactivity of the pituitary gland finds clinical exprfc 
sion chiefly in two forms: the first, associated regularly' ro 
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large; 3 of bis brothers being over 6 feet tall and weighing 
200 pounds. He was small until the age of fourteen or fifteen, 
when he measured about 65 inches and weighed 125 to 130 
pounds. At the time of administration his weight was 218 
pounds and he was 74 inches tall. He had noted some growth 
in the size of his head in the preceding two years, and also a 
change in his facial expression. There was no loss of weight, 
no failure of libido, no disturbance of vision. At the time of 
entr}'^ he wore size 1 1 shoes. Three years before he had worn 
size 9. 

Physical examination showed a man of large stature, with 
the hea\^ frame, large feet and spadelike hands. His face 
was large, the nose enormous, the eyes deep-set with large 
frontal prominences. He had marked mandibular prog- 
nathism. The general examination revealed no abnormalities. 
Laborator}’- studies showed a normal urine, normal blood count 
and negative Kahn. The glucose tolerance test was of dia- 
betic tjfpe. The basal metabolic rate was plus 3. x-Ray of 
the skull showed a greatly enlarged sella turcica especially in 
the anterior posterior diameter. The neurological examina- 
tion was entirely negative. Visual fields and ocular fundi were 
normal. 

On December 3 and 4, 1934, he received two x-ray treat- 
ments directly over the pituitar^r region. This produced no 
unfavorable reaction and caused abrupt cessation of his 
headaches. On January 17, 1935, he received a second course 
of deep .x-ray therapy. By March, 1935, his headaches had 
returned, although they were not so severe as those he had 
experienced before treatment. The third course of two x-ray 
treatments was given on March 4 and 5, 1935. Because his 
headache was little influenced by the third course he had a 
fourth treatment on June 12 and 14. This time he had a 
rather severe reaction to the .x-raj\ 

Since headaches of variable severity continued during the 
summer he was admitted in September to the hospital with 
the idea that operation might be necessar^^ With bed rest he 
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As early as 1909, Gramegnia^ of Turin reported the case 
of a woman forty-five years of age who suffered from the 
severe headaclies of acromegaly. By irradiation with a:-ray 
he was able twice in eight months to cause the headaches to 
disappear. Unfortunately he was unable to save the life d 
his patient. 

Detailed study of the effects of a;-ray may be said to have 
started wiUi the work of Beclere,'* who reported his first ex 
periences in 1913. Especially significant was his account o 
an acromegalic girl with severe headaches, dizziness, vomifiDo 
and serious visual disturbances. She showed some evidences 
of gigantism as well as sexual infantilism. Improvement^^ 
her subjective symptoms started within fourteen days o 
first irradiation. One year later the headaches and 
had entirely disappeared and the visual disturbances, o w 
Beclere made careful observations, had improved. ^ Since 
time many observations have been made 
therapy. An idea of Uieir extent may be obtained rom 
report of Pfahler® who in 1931 was able to find that go 
suits from the roentgenological treatment of pituitary n 
had been reported by at least 77 authors. Recent , 

significance have been made by Pf abler” on the care u ^ 
of 21 cases' of pituitary tumor, 9 of which were acrom 
and by Peremy^ who assembled 97 cases, of w i 
acromegalic. At present it is the consensus that irra 
of eosinophilic tumors of the hypophysis offers de * 
of improvement. The results in tlie literature in aiffer- 
variation in effect, a part of which may be explained _ y 
ences in teclinic and a part possibly to differences m 
sistance of tumor cells. 

Case II.— H. S., a farmer, twenty-one years 
admitted to Barnes Hospital November 26, 1934. 
months he had suffered from occipital headaches radi 
the temporal regions. For a month he had noted noctu 
frequency of urination. 

He gave the history^ that all members of his lanm. 
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means at our disposal in the treatment of states of hyper- 
pituitarism it must be emphasized that neither represents an 
ideal form of therapy. Some interest attaches to recent ex- 
periments, particular!}^ those of Barnes^'* and of Nelson^'" ■who 
advance e\ndence that an excess of ovarian hormone may 
cause temporar}^ arrest of at least one of the functions of the 
gland. The influence of the h\T5ophysis upon other glands of 
internal secretion has been established by numerous investi- 
gations in the past few years. More recently, the effect of 
other glands upon the acti\aty of the pituitary has become in- 
creasingly evident. The hope, therefore, may be entertained 
that, eventually, hyperfunction of the hypophysis can be in- 
fluenced by factors other than removal or destruction of 
tumors. 

SUMMARY 

There is great need for clinical study of the treatment of 
diseases of the hypophysis. Although in states of pituitary 
insufficienc}'^, replacement therapy should be effective, the 
present use of extracts is surrounded -with many difficulties. 
Experience in laboratory animals cannot be applied directly 
to man and advance in therapy can come only from meticulous 
clinical obseiA^ations under well-controlled conditions. 

Hyperpituitarism in its recognized forms of gigantism, 
acromegaly and pituitary basophilism can in many instances 
be controlled either by operation or irradiation. 
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became so much more comfortable that operation was de- 
ferred. 

In December he was seen again suffering from headaches 
of maximum severity. Advice for further x-ra.y treatmeat 
was not followed, but in May, 1936, the headaches had dis- 
appeared completely. 

It is particularly notable that from the time of the first 
treatment tliere was no demonstrable advance in the acro- 
megalic deformities. 

The results of treatment in this case while not dramatic 
confirm the impression of many observers that irradiation may 
be helpful in controlling symptoms and in staying the progre^ 
of the disease. That the effect of a:-ray should be tried m 
all acromegalic patients whose vision is not immediately 
threatened seems evident. 

Experience \vith irradiation in cases of pituitary basop 
ism has been extremely limited.'*’ The improvement o 
served in a few might lead to the hope that basophile cells are 
more vulnerable to the a:-ray than are the cells of eosinop 
tumors. Particularly notable was the result obtained m ^ 
case originally observed by Cushing^" and reported 
by Aub^^ at the Association of American Physicians. Fo 
ing irradiation this patient showed immediate and 
improvement with eventual complete regression of symp o 


and return to normal configuration. 


clinically 


Accumulating evidence indicates that symptoms 
indistinguishable from pituitary basophilism accompany 
apparently may be produced by adrenal tumors. In a c ^ 
these cases careful serial sections of the hypophysis at au 
have revealed no abnormality. In the individual case 
served clinically the possibility of adrenal disease must a 
be considered. At present, it is not demonstrated a 
radiation of the pituitary would be beneficial under ^ 
conditions. It is, therefore, not surprising to find in the 
ture cases of Cushing's syndrome in which no helpful e 
from .v-ray was obtained.*-- 


While at present operation and irradiation are 


the only 


Medical Clinics oj Norih America 
September, 1936. St. Louis Number 


CLINIC OF DR. LOUIS F. AITKEN 
Barnes Hospitae 


DIAGNOSIS AND TREATMENT OF HYPERINSULINISM 

Hyperinsueinism may be defined as a condition in which 
repeated hypoglycemic attacks result from the production of 
insulin in excess of the physiological needs. Although Harris^ 
introduced the term only two j^ears after the discover}^ of in- 
sulin® it was not until 1927 that Wilder® first described the 
clinical condition. He reported the case of a physician who 
had a carcinoma of the islet tissue of the pancreas with meta- 
static growths in the liver. In the nine years that have elapsed 
since Wilder’s report the literature has become voluminous.^ 
Manj’^ cases have been recorded and the dramatic results which 
may be obtained from correct diagnosis and operative removal 
of a tumor of the islands of Langerhans have been well es- 
tablished. 

The following case illustrates mam'^ of the features by 
which the diagnosis may be determined and also indicates 
some of the problems that have arisen in the studj^ of this 
fascinating condition. 

Case Report. — E. !M.. a married woman of forty-four, 
entered Barnes Hospital on June 19, 1933. Her illness began 
in the summer of 1929 at which time there were symptoms of 
ner\-ousness and attacks of confusion, amnesia, automatism 
and unconsciousness occurring before breakfast, and quite 
-imilar to attacks later identified as h\npoglycemic in origin. 
In .\ugust. 1929. she was said to have had a classical picture 
of Graves' disease with a basal metabolic rate of -[-80 per 
cent, .Mler preparation with iodine and quinine a subtotal 
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one to two minutes b}' intravenous administration. Fasting 
true blood sugar values of 10, 22, 34, 29, and 15 mg. per cent 
were noted at various times during her study. A sugar 
tolerance test of 1.75 Gm. of glucose per kilogram of body 
weight gave the following results; 
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During the fourth hour of -the test she developed a severe 
headache and hunger followed by vomiting. During the fifth 
hour she became confused and her fadal expression was blank 
and staring. She responded to questions and commands, but 
had complete lapse of memory for all events which followed 
the headache and vomiting. 

On a carbohj’^drate intake of 150 Gm. supplemented by 
200 cc. of orange juice at 3 a. ii., the following blood sugar 
values were obtained: 6 p, ii., 72; 9 p. m., 34; 12 M., 43; 3 
A. M., 24; 6 A. M., 42; 9 A. M., 81; 12 m., 55; 3 p. m., 83; 6 
p. M., 84. The blood amjdase test was normal by Somogyi 
technic. Basal metabolic rate was — 6 per cent. The blood 
Kahn was negative. Stereo of skull and other laboratory find- 
ings were within normal limits. 

At the time this patient was being studied, the work of 
Houssay, Barnes^ and others bad shown that many extracts 
of the pituitarv^ gland contain a diabetogenic principle which 
tends under some conditions to raise the level of blood sugar. 
.\ study of the effect of such an extract on a patient with 
hN-perinsulinism appeared to be of some interest. She was 
given therefore a pituitarv' fraction, Q 40, which was furnished 
to us by Dr. J. B. CoUip. This was administered in doses of 
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thyroidectoni}'^ was performed. Except for a gain in weight 
her convalescence was uneventful. Previously noted fibroids 
were satisfactorily removed in April, 1930. By June of that 
year she had again developed attacks of confusion, weakness, 
clumsiness, and at times unconsciousness and convulsions. 

Milder manifestations were a sense of inward nervousness, 
at times hunger, mental confusion, disorientation, purposeless 
or athetoid movements, muscular twitchings, and repetition 
and thickness of speech. There were many phases of pro- 
longed amnesia and automatism. During one such attack she 
telephoned a physician, admitted him to her household, a 
then proceeded to roll violently across the floor from one si e 
of the room to the other. A sharp command arrested the ac 
tivity so dramatically that a diagnosis of hysteria was ma e. 
In March of 1933 after a prolonged series of convulsions a 
right-sided hemiplegia developed. She remained unconsaouj 
and hemiplegia persisted for four days in spite of genero^ 
amounts of intravenous glucose. With return of consciou^ 
ness the hemiplegia disappeared. Blood sugar studies an 
five-hour sugar tolerance revealed a diabetic curve wi 
hypoglycemia. The attacks gradually became more 
and increasingly severe. Characteristically they wou 
velop after a prolonged fast or following unusual p 

exercise. . P; 

Her husband learned early in the course of the pa i 

would alleviate mild attacks an^_ 


illness that sweetened milk 
abort an attack of unconsciousness. In June, 1933, a 


ttack? 


were frequent and severe. She herself learned gt 

would eat a hot dog sandwich and drink a bottle o 
midnight, she could avoid a convulsion the following morn^ 
Physical examination revealed obesity, a 
features with some lack of expression; a moderate f.. 

sion, lSO/90, and the scars of thyroidectomy and hys 
tomy. The neurological examination was entirely nega 
During hospitalization in June, 1933, many attacks wer 
served. Prompt relief of symiptoms could be induced m 
teen to twenty minutes by ingestion of carbohydrate, an 
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consistency, attached to pancreatic tissue. It appeared to be 
partially encapsulated. Sagittal section disclosed a necrotic 
area, 4X3 mm., eccentrically placed. The tumor i\-as divided 
into small pieces for fixation in aqueous chrome sublimate and 
modifications of the same containing 10 per cent formalin and 
5 per cent acetic acid respective! j', Bouien’s and Altmann’s 
fluids, and 10 per cent formalin in 90 per cent alcohol. Bits 
were also placed in Ringer’s fluid and in 1:2000 neutral red 
in normal saline for examination in the fresh state. 

The fresh material did not tease readily and cells for study 
were obtained with difficulty. These were examined with the 
oil immersion lens. Their cytoplasm showing a haze of tiny 
granules characteristic of the cells of normal islets of the 
pancreas, and a variable content of refractile globules sug- 
gesting lipoid. The nuclei were large, clear and contained a 
prominent nucleolus. In the fresh material previously im- 
mersed in neutral red, the granules of occasional cells stained 
with the dye, those of the majority, even when adjacent to 
cells with colored granules, remained unstained. In the cells 
of normal islets under similar conditions, the specific cyto- 
plasmic granules color with the dye. Macrophages, mast cells 
and lymphocytes in considerable numbers were observed in 
addition to the ceUs heretofore described. 

The fixed material, after dehydration and embedding, was 
sectioned in paraffin at 4 microns and stained with Heiden- 
hain’s azocarmine modification of Mallory’s coimective tissue 
stain, Bensley’s and Bowie’s neutral stains, and hematoxylin 
and eosin. 

Figure 24, a and h, are low-power photomicrographs of 
areas of the formol chrome sublimate block of the tumor stained 
with hematoxj’lin and eosin and the modified Mallory stain 
respectively. Examination of these sections revealed that the 
tumor was composed of cords and irregular masses of cells 
closely akin to the cells found in normal islets of the attached 
pancreas. In places, the tumor tissue encroached upon normal 
pancreas (Fig. 24, 6); and lobules of acinar tissue were ob- 
Eer\-cd to project into the tumor and cords of tumor cells across 
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2 cc. every three hours for twenty-four hours. A sugar 
tolerance test following the last injection failed to show w] 
appreciable change in the character of the curve. It may be 
mentioned in passing that the conditions of this trial were 
not favorable, that the potency of the fraction in diabetogenic 
principle was not definitely known and that the duration ot 
administration may not have been suffident. This observa- 
tion does not preclude the possibility that other extracts dtb 
greater diabetogenic action given under other conditions might 
not have a demonstrable effect. At the time the condition of 
the patient did not permit further observation of this typo 


therapy. 

On June 29, 1933, following the administration of 500 cc 
of intravenous glucose, Dr. A. O. Fisher using avertin an 
nitrous oxide anesthesia explored the region of the pancr^- 
The abdomen was opened through a left paramedian incisio^ 
There was a very thick layer of fat in the abdominal ira • 
The rectus was retracted laterally, the peritoneum was open ^ 
and the gastrocolic omentum was incised, affording ® , 

good exposure of the pancreas which lay deep in the wo 
The posterior parietal peritoneum was incised over the pno^ 
creas and it was possible to palpate the latter throughou 
entire length and even to the head. Nothing was ma e 
on inspection, but about the middle of the body of the 
creas a firm well-defined area quite different from the no 
pancreas was felt. Assuming that this area containe 
tumor, it was removed, taking a wedge-shaped porhon 
pancreas. After removal it appeared to be more l' 
isolated island of firm tissue. There was considerable 
some bleeding which was carefully controlled. The cut - 
of the pancreas were approximated with interrupted su 
The field was left quite dry and a Penrose drain was brou.. 
from this region through a stab wound in the left side^ 

Dr. James O’Leary examined the tumor and made 


lowing histological study: , pj 

Inspection of the material revealed a small ovoid tu 
13 X 6 mm. in size, yellowish gray in color, of firm ^ 



DL\GXOSIS AXD TREATMENT OT HYPEREN-Sri-IN .V j; 

consistency, attached to pancreatic tissue. It appeared to be 
partial!}' encapsulated. Sagittal section disclosed a necrotic 
area, 4X5 mm., eccentrically placed. The tumor was divided 
into small pieces for fixation in aqueous chrome sublimate and 
modifications of the same containing 10 per cent formalin and 
5 per cent acetic acid respectively, Bouien’s and Altmann s 
fluids, and 10 per cent formalin in 90 per cent alcohol. Bits 
were also placed in Ringer’s fluid and in 1:2000 neutral red 
in normal saline for examination in the fresh state. 

The fresh material did not tease readily and cells for study 
were obtained with difficulty. These were examined ndth the 
oil immersion lens. Their cytoplasm shonnng a haze of tiny 
granules characteristic of the cells of normal islets of tlie 
pancreas, and a variable content of refractile globules sug- 
gesting lipoid. The nuclei were large, clear and contained a 
prominent nucleolus. In the fresh material previously im- 
mersed in neutral red, the granules of occasional cells stained 
with the dye, those of the majority, even when adjacent to 
cells with colored granules, remained unstained. In the cells 
of normal islets under similar conditions, the specific cyto- 
plasmic granules color with the dye. Macrophages, mast cells 
and lymphocytes in considerable numbers were observed in 
addition to the cells heretofore described. 

The fixed material, after dehydration and embedding, was 
sectioned in paraffin at 4 microns and stained with Heiden- 
hain’s azocarmine modification of Mallory’s connective tissue 
stain, Bensley’s and Bowie’s neutral stains, and hematoxylin 
and eosin. 

Figure 24, a and b, are low-power photomicrographs of 
areas of the formol chrome sublimate block of the tumor stained 
with hematoxylin and eosin and the modified Mallory stain 
respectively. Examination of these sections revealed that the 
tumor was composed of cords and irregular masses of cells 
closely akin to the cells found in normal islets of the attached 
pancreas. In places, the tumor tissue encroached upon normal 
pancreas (Fig. 24, b); and lobules of acinar tissue were ob- 
ser\'ed to project into the tumor and cords of tumor cells across 
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Fig. 24, — a, Low-power photomicrograph of a typical area 


tumor; b, low-power photomicrograph of a zone in which the tumor 
normal pancreatic tissue. Ad, Adneoma; Pad, pancreatic tissue. 


from 
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the boundary into acinar tissue. In other areas the 
pancreatic and the tumor tissue were separated by a mar- 
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somewhat hyalinized connective tissue containing ducts, duct^ 
apparently differentiating into tumor cells (Fig. 25), and 
lobules of acinar tissue. 

The larger area of the tumor was representative of the early 
and intermediate stages of Bensley’s chronological classifica- 
tion of islet cell adenomata (Womack, Graham and Gnagi, 
1931).'’ The cords and small masses of tumor cells were 
separated by capillar}' vessels of vaty'ing width. The amount 
of connective tissue about these varied from veiy slight to a 



Fig. 25.— High -power photomicrograph of a zone centrally situated in 
the tumor illustrating the diSerentiation of a duct into adenomatous cells 
and a tj^pical group of islet tumor cells. D, Duct; Ad, adenomatous tissue. 

I small amoimt. In a few small areas, an approximation of the 
' / older stage of Bensley’s classification, in which cords of islet 
; tissue were separated by strands of hyalinized connective tis- 
sue was observed. 

r 

. The tumor cells were on the whole slightly larger than the 
normal islet cells in the adjoining pancreas; but the same 
shape variations were etddent (Fig. 26). In large areas the 
majority of cells appeared healthy, few pyknotic nuclei being 
obser\’ed; in other areas pyknotic nuclei were much more fre- 
quent, the c}'toplasm of many cells was pale (H. and E.). In 
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Uie latter cells characteristic cytoplasmic granulations we 
absent and cell boundaries not distinct. 

The staining reactions of the majority of healthy tumor 
cells resembled those of the beta variety of normal 'islet celh 
(control; islets of adjoining pancreas), but differences wwo 
evident. After formol chrome sublimate fixation, the specific 
granules in the beta cells of normal islets colored faint blue 
with the modified Mallory stain ; the tumor cell granules wbid 
varied somewhat in size, colored a dull lilac. Whereas m 
normal islet beta cells the cytoplasm in which the granules 


y\.- 














Vi 
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Fig, 26. — High-power photomicrograph illustrating the occurrence 
tive cells in an area still containing healthy cells. 

were embedded failed to stain, in the tumor cells h 
the same as tlie granules but less intensely. Material 
aqueous and acetic chrome sublimates gave similar de\ 
in the staining reactions between normal islet beta ce 
the cells of the tumor. A small minority of healthy 
ing cells in the tumor (formol chrome sublimate) had 
cytoplasmic granules which, like those of the ^ cells oi 
islets of the pancreas, colored an intense blue with Ben- 
neutral gentian. These may represent true P cells. 
Other differences were apparent between the islet an 
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tumor cells. J^Iany tumor cells possess the characteristic cy- 
toplasmic inclusions of varj'ing shape and staining bright red 
with the modified Mallorj’’ stain. These have been observed 
in variable numbers in each of tire otlier four tumors' of 
similar nature removed at Barnes Hospital. They liave not 
been found in normal islet cells. An occasional cell occurred 
in the tumor, the cytoplasm of which was loaded with vacuoles 
of uniform size; these cells are to be distinguished from cells 
bearing one or more small vacuoles which occur in normal 
islet and in tumor islet tissue alike. 

The similarity in size of the c 3 'toplasmic granules of tumor 
islet cells and those of argentaffine cells of the gastro-intestinal 
tract, which may also form tumors, make it necessary to rule 
out the latter. This was accomplished by a specific staining 
reaction for the granules of argentaffine cells discovered bj' 
Masson (1928).® The granules of the tumor cells did not 
stain with the silver, whereas excellent stained granules were 
obtained in the argentaffine cells of a control section of in- 
testine. 

The paucity of mitotic figures and high degree of differen- 
tiation of the component cells of the tumor discounts malig- 
nancy and, with the other evidence presented, places the 
tumor as a modified y3 cell adenoma of the pancreas. 

Postoperatively there was a temporary period of diabetic 
state with fasting sugars of 248 to 255. 

A sugar tolerance test fifteen days following operation was 
as follows; fasting, 85; half hour, 215; two hours, 218; three 
hours, 218; four hours, 164; five hours, 109. Subsequent to 
the operation the patient developed a pancreatic cyst which 
required drainage and marsupialization. 

Gradually the patient developed symptoms of hypothy- 
roidism with a basal of —18 per cent, and now requires 1)4 
to 2 grains of desiccated thjToid per day. At no time has 
there been any evidence of return of hjqioglycemia. 

Discussion. — The case illustrates mam'^ tjq)ical features of 
hyperinsulinism secondaiy' to an islet cell adenoma of pan- 
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creas and cured by successful removal of tumor. Repeated 
blood sugar observations during various attacks revealed 
there was no direct relationship between sugar level and the 
severity of the symptoms. The persistent unconsciousness 
and hemiplegia for four days, even though generous amounts 
of glucose were administered and blood sugar remained at 
normal and hyperglycemic levels, occurred after a rather pro- 
longed and severe attack of hypoglycemia before sugar was 
administered. This case as many others had been considered 


as hysteria, epilepsy and encephalitis. 

Symptomatology of HyperinsuJinism. — ^The diagnosis 
of h3rperinsulinism depends on the demonstration of chronic 
h3^oglycemia dependent upon an overactivity of the island 
cells of the pancreas. The history of the attacks and the 
symptoms produced are in no way different from an overdose 
of insulin such as one might encounter in the treatment o 
diabetes mellitus. The disease is usually insidious, atta 
being at first mUd and occasional, later becoming ^ 
quent and more severe. The mild attacks may be descn 
as a feeling of weakness, hunger and nervousness. Instea o 
hunger the patient may complain of a feeling of heaviness u 
abdomen, nausea, or a rather pronounced epigastric parn 
Early in the attack there is loss in ability to concentra 
The patient may feel light-headed and giddy. Emotion 
stability may become manifest. This may be followe 
manifestations of hyperadrenalemia. The pulse e 
quickened, there is tremor of fingers and hands, blood 
is elevated and profuse sweating ensues. Weil® calls P^ 
lar attention to the finding of a circumoral pallor occu 
early in the attack. If the degree of hypoglycemia 
further there is usually some mental confusion. The 
may show long periods of amnesia and 
state has often led to such erroneous diagnoses as > 

The patient may be hj'perexcitable during this 
undergo extremely vigorous efforts, very often with 
of attempting to escape from some fear or injurj'. 
sions either of jacksonian or general type are frequen 
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indistinguishable from true epileptiform seizures. Following 
the hj^eranxietj' state and overactixdty or con\’ul5ive seizure 
there usually develops a feeling of drowsiness and tendency' to 
faU asleep. 

During hj^oglycemia there is a deficiency of sugar sup- 
plied to the brain. With sucli deprivation the patient may de- 
velop sjTnptoms of diplopia, scotomata, hemiparesis or hemi- 
plegia or a true epileptiform con\uilsion. It is significant that 
in prolonged attacks of hjTiogl3'cemia, die restoration of the 
blood sugar level is not alwa\'s followed immediately b\'' a 
disappearance of the neurological manifestations. The latter 
may require several hours or daj^s to return to normal. 
Although the intelligence quotient has been reported as 
dramatically improved by the total relief of hyperinsulinism,'*’ 
some cases show marked residual mental deterioration. Those 
cases in which fatalities resulted in spite of adequate adminis- 
tration of glucose are possibty due to so prolonged a malnutri- 
tion of brain tissue as to prevent recovery and repair. Joslin^“ 
reports this same observation in association with huge over- 
doses of insulin in diabetic patients. 

Such neurological manifestations aborted or relieved by 
adequate administration of carbohydrate is more than pre- 
sumptive evidence of hypoglycemia. The attacks character- 
istically occur after a long fast or missing of a meal. Met- 
abolic processes which accentuate depression of blood sugar 
level or stimulate normal insulin production such as vigorous 
phj^ical exercise are apt to provoke an attack. 

Blood Sugar Studies. — Confirmatory evidence is the 
fincfing of a low blood sugar during a seizure with prompt re- 
lief of symptoms by the administration of carbohydrate. 
Although a long fast may provoke an attack, fasting blood 
sugar values in proved cases have been found to be normal 
or even elevated. The sugar tolerance test is of distinct value 
as a diagnostic aid. The usual amount of sugar recommended 
is 1.75 Gm. per kilogram of body weight. Blood samples for 
sugar content are taken at half-hour, one-hour, two-hour, 
three-hour, four-hour, and five-hour intervals. The conven- 
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tional three-hour sugar tolerance test may fail to deviate from 
tlie normal or may actually simulate a diabetic type of curve. 
The marked fall in blood sugar level may be evident only in 
the fourth or fiftli hour. 

Differentiation from Other States of Hypoglycemia. 
— As has been emphasized the main symptoms associated vvitli 
hyperinsulinism are those of hypoglycemia, which like the op- 
posite condition of elevated blood sugar, may arise from any 
one of several factors controlling the storage and utilization 
of carbohydrate. A loss of glycogen stores secondary to ev 
tensive disease of the liver such as carcinoma,^^ acute yellovi 

atrophy,^- and excess fatty infiltration of the liver*® has 

■ ■ study 


identified as a cause of hypoglycemia. Scheiman in a 
of 6 cases of progressive muscular atrophy reported 2 cases 
of hj^noglycemia. A depletion of the glycogen reserves su 
cient to produce very low levels of blood sugar has been 
served in malnutrition,*® in renal diabetes,*® in lactation, 
and in prolonged muscular exercise.*® 

Hypoglycemic reaction resulting from increased 


was reported in 1926 by J. M. Nielsen.*® Rynearson 


reported 2 cases in which there was hypoglycemia 


associated 


with vagotonia which was interpreted as being secon ary 
psychiatric disturbances influencing the blood sugar 
center in the pons. The antithesis of this blood 
ing effect is clearly demonstrated in the case of de 
Fenn®* in which the diabetic state of a boy with 
was much improved following thyroidectomy, 
continued to be rather difficult to control and was attri u 
a persistent high degree of sympatheticotoma. ^ 

dramatic increase in sugar tolerance following a hi a c 

tion of the splanchnic nerves. . ^ 

The loss of control of blood sugar level resu tiOo^ 
altered function of the other glands of internal secre i 
simulate true hyperinsulinism. Adrenal insufficient 
uitary tumors and hypothyroidism have been associa 
hypoglycemic convulsions. Some of the earliest 


hypoglymemia were found in cases of Addisons 
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Auderson"^ reports a case of fatal lu’poglyccmia in which a 
tumor of the adrenal gland was found. J. Wilder"’ reported a 
case of pituitary' tumor with InTiopituitarisni in which severe 
hypoglycemic attacks were aborted only' by' adequate adminis- 
tration of carbohy'drate. This has been interpreted as a loss 
of the diabetogenic substance of the hypophy'sis demonstrated 
by' Houssay'''' and others. The role of this substance is 
further emphasized in tlie Houssay' dogs where total ablation 
of the hypophysis is accompanied by' an extreme sensi- 
tivity and hypoglycemic effect to relatively' minute doses of 
insuho. 

The association of hyperglycemia and glycosuria with thy- 
rotoxicosis is well known."® Reduction of insulin requirements 
and increased carbohydrate tolerance following thyroidectomy' 
in diabetes with Graves’ disease has frequently been observed. 
The antithesis of this relationship is cited in Campbell’s"' 
cases of myxedema with hypoglycemia in which the level of 
blood sugar was stabilized by the administration of thyroid 
medication. Womack^® resected a large portion of the pan- 
creas in a patient with attacks of hypoglycemia associated 
with thyrotoxicosis in which the latter state spontaneously 
regressed following operation. He interprets the increased ac- 
tivity of the thyroid as a supplementary process of glycogen 
mobilization in response to the state of hypoglycemia. This 
result is significant in consideration of the case presented in 
this report. In the latter instance the hypoglycemic attacks 
were relieved during the state of thyrotoxicosis and returned 
following thyroidectomy. It is also significant that a state of 
hypothyroidism developed following relief of the hypogly- 
cemia by resection of the adenoma. 

Having established beyond doubt the presence of the syn- 
drome of chronic hypoglycemia, extrapancreatic influences 
must be excluded. The factor of depleted glycogen stores is 
unlikely in the absence of any clinical evidence of marked 
liver or muscle disease. Test with epinephrine is useful since 
the hjperglj'cemia following its administration is dependent 
upon sufficient amount of glycogen in the liver. Unfortunately 
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it is not yet clinically possible to assay accurately the blood 
serum or urine for changes in quantity of the pituitary hor- 
mones. If there is any question of pituitary influence the sella 
turcica should be ar-rayed and the patient should be most 
carefully observed for other evidences of pituitary dysfunc- 
tion. Changes in thyroid secretion should be excluded as a 
possible primary or secondary contributing influence. Ad- 
renal insufficiency must be excluded. Last but possibly not 
least, the factor of any fundamental disturbance of the vege- 
tative nervous system must be investigated. 

Although the type of sugar tolerance curve is not definitely 
diagnostic, it is worthy of note that the so-called “functional^ 
case of chronic hypoglycemia tends to display a flat curve. 
There seems to be more than a possibility that in some casft 
of functional hypoglycemia there exists a state of insulh 
hypersensitivity rather than a true overproduction of insum'' 
Further studies of insulin sensitivity in cases of chronic hypo* 
glycemia have been suggested by MacBryde"'' as an impod^” 
adjunct in the differentiation between true hyperinsuhncni 
and functional chronic hyqooglycemia. 

Pathology. — The pathological lesions of hyperinsifiia® 
may be classified into three groups. The first includes 3 
malignant degeneration of islet tissue of the pancreas vn 
without metastases.^’ In Wilder’s case an analysis ® 
tumor tissue revealed a relatively high concentration 
insulin-like substance. The second comprises those 
adenoma or adenomata of islet tissue. It is this latter 
of hjqDerinsulinism whicli offers the best prognosis of 
nent effective cure. Terbriiggen®” was the first ° 
multiple adenomata in a thirty-year-old woman in w i 
h 5 q)oglycemia occurred. Both Graham®^ and AAffi'PP 
port a case unimproved following excision of „ c: 

tumor, who were operated a second time with the 
a second tumor nodule which on removal effected a 


The sizes of the tumors reported vary from the s' 
small pea to that of a grapefruit. As in other g o® 


land'll-^ 
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tumors such as the th>Toid, the severity of the symptoms bears 
no relationship to the size of the tumor but varies directly 
with the degree of secretory' activity of the beta Upe cell. 
The tumors are usually found in the body or tail of the pan- 
creas where islet tissue is normallj’^ more abundant. The 
smaller tumors were of a purplish-red color because of their 
high vascular character. The larger tumors contained areas 
of necrosis and were more yellow in appearance. In the base- 
ball tumor of Graham^*^ the degenerative process was ac- 
companied bjf calcification. The tumors were not alwaj's 
encapsulated. In a pathological study of 5 cases of hjTDerin- 
sulinism with adenomata by O’Leary' the case presented in this 
report was considered as a transition tumor type. In some 
portions of the tumor there was definite encapsulation. In 
other areas there was no capsule and the histological picture 
was typical of a simple hyperplasia and hypertrophy of islet 
tissue. 

The final analysis of a given case should include an ac- 
curate histological study of the cellular elements making up 
the tumor. Bensley' and his coworkers have elaborated a 
study of both normal pancreas and of pancreatic tumors in 
which an accurate differentiation of the cellular elements can 
be determined. This cellular study includes examination of 
the fresh tissue suspended in Ringer’s fluid and in 1:2000 
neutral red in normal saline solution for granules and lipoid 
content as well as special staining qualities of the fixed tissue. 
In those cases in which such studies were carried out, the beta 
type ceil definitely dominated the active portion of the tumor 
structure. 

In the third group of cases there is a diffuse simple hyper- 
plasia and hypertrophy of the islands of Langerhans. Such 
cases have developed from excess stimulation of islet tissue 
by large and frequent carbohydrate intake or prolonged hyper- 
glycemia. Hartman®- observed the case of a child who was 
seized with convulsions and coma following the sudden with- 
drawal of carbohydrate by a stern mother in her effort to 
preser\-e her winter supply of jams and jeUies. The child 
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had been eating regularly huge amounts of jams and jellie in 
spite of ordinary discipline. Sudden withdrawal of this nu- 
triment by placing a padlock on the refrigerator resulted in 
a severe state of hypoglycemia with convulsions. Gradual 
withdrawal of carbohydrate effected an uneventful recovety. 

This same pancreatic response is duplicated in some re- 
ported cases of diabetes mellitus of long standing in 'which 
the chronic hyperglycemia stimulated the remaining islet tissue 
to hyperactivity and hyperplasia.®® Some deaths in the new- 
born of diabetic mothers have been attributable to a state m 
which during intra-uterine life there is hy^oerplasia of islc| 
tissue from constant hyperglycemia, and a secondary iata 
hypoglycemia following birth and removal of the infant from 
the maternal influence.®"* 

De Takats®® produced hypertrophy of the islets of the pan 
creas by ligation of the pancreatic duct. This experiment 
finding was duplicated by Wilder's case in which a stone was 
found occluding the pancreatic duct associated with hyp^^ 
trophy of tlie islet tissue. j 

Treatment.— ilfcfffca/.— Some of the less severe cas« 
hypoglycemia attacks and possibly hyperinsulinism have^ ^ 
relieved by a high carbohydrate intake with frequent m 
mediary feedings. Such therapy, however, may 
marked obesity and a progressively increased deman ^ 
sugar. A more satisfactory dietary treatment is that r 
mended by Clark and Greene®® in which the 
of insulin stimulation is utilized in the large fat ratio m 
Patients are placed on a diet of 60 Gm. of 
Gm. of protein, and 210 Gm. of fat. Weil’s® diet 
functional hyperinsulinism is more palatable an 
equally successful. In this, 100 Gm. of carbohydrate, 


of protein, and 250 Gm. of fat, were used. 

John®*^ has reasoned that just as excess carbohy 
derange the mechanism of insulin production to the c- , 


clinical hyperinsulinism, tire use of exogenous m 
after meals before the blood sugar has an oppoi”^ 
stimulate the secretion of insulin would effect a ph>- 


insulin c 
pportunity • 
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rest of the islet tissue. The application of this principle ap- 
peared to be effective in 3 cases. Patients were placed on a 
high fat diet in the proportions of 100 Gni. of carbohydrate, 

80 Gnr. of protein and 250 Gm. of fat. Ten to twenty units of 
insulin were given one-half hour after meals. After two and 
one-half to tlrree months these patients were able to discon- 
tinue insulin and return to normal diet without apparent re- 
turn of s\Tnptoms. It seems unlikely that such management 
would be effective in true hx'perinsulinism from active tumors 
of the pancreas. 

Surgical Treatment . — If a case can be accurately classified 
as h^fperinsulinism of anatomic U^je, tire treatment of choice 
is surgical. The operative mortality in technically good sur- 
gical hands'^ is remarkably low. The finding of an adenoma 
of islet tissue tj'pe and its successful removal will eventuate 
in complete and dramatic cure, the only exception being the 
presence of multiple tumors or malignant degeneration with 
metastases in which entire removal of tumor tissue is tech- 
nically impossible. A detailed description of surgical technic 
may be found in the following references.'*- 

In the event that diffuse hyperplasia is found, subtotal 
pancreatectomy has afforded excellent results. Graham®® re- 
sected 80 to 90 per cent of a pancreas in a one-year-old child 
suffering from severe hypoglycemic attacks with dramatic cure 
and no lasting e\ndence of pancreatic insufficiency. The earty 
failures such as that of Finney*® and those reported by'^ Judd, 
Allan and Rymearson,** may have been more effective had a 
more generous removal been accomplished. 

Treatment by Radiation .— relief of hyperinsulinism 
by radiation as reported by Barrow*^ has all the advantages 
and disadvantages of such therapy to other glandular tumors. 
The effectiveness in a given case is extremely difficult to 
evaluate and since the operative mortality»^ is small, the pos- 
sibility of overlooking an early- carcinoma more than com- 
pensates for the surgical risk. 

There is no doubt that the so-called “non-anatomic” or 
functional cases of chronic hypoglycemia are a direct chal- 
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lenge to the internist since the understanding of carbohydrate 
metabolism is far from complete and such palliative pro- 
cedures as subtotal pancreatectomy should be regarded as un- 
satisfactory. On the contrary, prolonged but unsuccasM 
conservative treatment may not only prevent the possibility 
of curing an early carcinoma but also may allow irreparable 
injury and degeneration of the nervous system. 

Summary. — 1. Hy^erinsulinism should be differeatiat^ 
from other factors or diseases capable of producing chronic 
hyqjoglycemia. A comprehensive understanding of carbohy- 
drate metabolism will in many instances avoid the necessitj 
of subtotal pancreatectomy as a syrmptomatic cure. Explora- 
tory laparotomy is not indicated unless the case is refractory 
to dietary treatment or shows rapid progression of frequency 


and severity of hypoglycemic attacks. 

2. If carcinoma is present, prolonged conservative treat 
ment may permit metastases to occur. Frequent and po> 
longed hypoglycemia retards mental development and 1= 
followed by mental deterioration. 

3. Failure of relief of syonptoms following removal o an 
adenoma may be due to existence of multiple tumors or m 
ignant degeneration with metastases. 

4. A case is presented in which an adenoma of 
type successfully removed produced a complete cure, 
study of this case demonstrates the importance of 
the sugar tolerance test to five hours. Blood sugar 
tions during various attacks revealed there was no dir 
lationship between sugar level and the severity of the sy 
toms. Blood sugar observations made after a prolonged 
of hypoglycemia were found to be within normal limits 


foiled' 


out alleviation of abnormal neurological state. 

5. In this case, the development of Graves’ disease - ^ 
ing inception of attacks of hj'poglycemia, the increase 
verity of hyperinsulinism following thyroidectomy, . 
hypothyroid state following removal of adenoma of 
indicate a possible compensatory action of the thyroi 
in hypoglycemic states. 
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ENCEPHALITIS: CLINICAL TYPES, THEIR SYMPTOMS, 
DIAGNOSIS AND TREATMENT 

The terms encephalitis and encephalomyelitis have ap- 
peared in the literature with increasing frequency in the last 
few years, but unfortunately under these names are included 
a wide variety of subjects entirely unrelated to each other. 
.Accurate classification of such disorders is impossible until 
more is learned of their etiology and pathology, but for the 
purposes of this discussion, they have been grouped accord- 
ing to clinical manifestations as follows; (1) Toxic enceph- 
alitis — (a) idiopathic form, (6) encephalitis due to lead or 
arsenic; (2) epidemic encephalitis — (a) lethargic (von Econo- 
mo) type, (6) Japanese “Type B,” (c) Australian X disease, 
(d) St. Louis type of 1933; (3) acute disseminated encephalo- 
myehtis associated with infections (postinfection encephalitis) , 
including posUmccinal encephalitis; (4) imclassified types. 

TOXIC encephalitis 

This term is frequently employed to designate any form 
of encephalitis not clearly of the epidemic type. It would 
probably be better, however, to limit its use to those cases of 
nonepidemic encephalitis not obviously associated with any of 
the specific infectious diseases. The etiology may be entirely 
obscure, or the condition may be produced by various drugs 
or chemicals, especially lead or arsenic. 
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ner and amount as a 20 per cent dextrose solution is commonly 
employed. 

{b) Enceptialitis Due to Lead or Arsenic.— This con- 
dition is much better understood than the preceding since it 
has long been known that botli lead and arsenic when ab- 
sorbed by the system even in small amounts but over a long 
period of time, are capable of producing toxic manifestations 
which mav involve the nervous system. Lead, moreover, can 
be absorbed not only through the gastro-intestinal tract, but 
also through the lungs or skin in sufneient quantity to produce 
such symptoms. Indeed, instances are reported in which 
burning wooden storage batterx* plates, heavily impregnated 
with lead, have produced plumbism through inhalation of the 
fumes, and in children, eating paint from toys and cribs or 
even the use of nipple shields and dusting powders containing 
lead have produced such manifestations. In childhood, too, 
lead encephalitis seems to occur with much greater frequenct’’ 
than in adults, and is far more serious. That arsenic may 
prove to be an equally serious menace to the nertmus system 
is attested by the fact that peripheral neuritis follouring its 
prolonged use has been recognized for many years, and en- 
cephalitis, as a sequel, has been brought to the fore especially 
since the use of the arsphenamine compounds in the therapy 
of sj-philis and other conditions. 

The patholog},' of lead encephalitis is especially striking: 
there is a marked increase in intracranial pressure due to in- 
tense cerebral edema, often accompanied by petechial hemor- 
rhages, focal collections of cells, and degenerative changes in 
ner\'e cells. Injur}^ to the central nervmus sj^tem may be so 
great as to lead to residual spastic paralysis, epilepsy, blind- 
ness, tremors and mental deterioration. 

Encephalitis due to arsenic is less common, but is occa- 
sionally seen espedall}' in children receidng arsenical anti- 
luetic treatment. There is a greater tendenej’^ to hemorrhage, 
but less cerebral edema and fewer permanent residual mani- 
festations. 

Symptoms . — Following an indefinite period of anorexia. 
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(c) Idiopathic Form. — ^The disease appears to be com- 
moner in children than in adults, but its etiology and the 
factors which are operative in its production are entirely un- 
known. Moreover, opportunities for careful studies of the 
pathology have not been numerous enough to warrant final 
classification, although rather common findings appear to be 
cerebral congestion and edema, petechial hemorrhages, es^' 
daily in the gray matter, occasional areas of round cell in- 
filtration and degeneration of nerve cells, but without evidence 


of demyelinization. 

Symptoms. — The onset is usually sudden, although oca 
sionally it may be preceded by one or two days of malaise an 
even slight fever. The chief complaints are headache an 
nausea, followed in a few hours by marked drowsiness or con 
vulsions. Fever rarely lasts more than a few days, is 
occasionally absent. Meningeal symptoms, such as ' 
of the neck and positive Kernig or Brudzinski are not in 
quently present at the onset, but rarely very pronounce o 
persistent. There may be paralysis of one or more 
ties or of the face and eye muscles, but, as a rule, 
quite transient, disappearing completely within a few - 
Changes in the knee jerks, or plantar and abdominal re e- 
may be observed, but vary a great deal at different 
the same patient. The spinal fluid is clear, the pm-^- 
somewhat increased, and there is a moderate incmase 
globulin and mononuclear cells. The course of tlie d'se*'- 
ordinarily a brief one, recovery occurring in the map 
cases within a few days to a week or two. Residua 
are uncommon, although mental deterioration and 
paralysis is occasionally noted. The treatment is 
symptomatic. Lumbar puncture may relieve the hea a 
even the convulsions, and theoretically, at least, ^ 
venous injection of hypertonic de.xtrose or saline 
especially 40 per cent sucrose (cane sugar) solution 
appear to be advantageous in lessening the edema of ^ 
and possibly sparing the nerve cells a certain anio 
damage. The sucrose solution maj' be used in the sam 
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in lead colors, because of tlieir well-knovrn habit, of putting 
such things in their mouths. Once plumbism occurs, removal 
of the lead (i. c., by producing an alkalosis or acidosis, giving 
parathjToid hormone, reducing the amount of calcium in- 
gested, etc.) is probably inad\nsable, because of the danger of 
mobilizing the lead vi'hich may have been deposited in the 
bones, thus intensifying the sjnnptoms. Since the metal is 
relatively inert TThen deposited in the bones, this should be 
encouraged by means of tlie administration of lime salts and 
alkaline phosphates, and perhaps adding vitamin D (viosterol, 
etc.) to the diet. Eventually, there is then the prospect of 
its gradual elimination through natural channels. 

Since most of the acute sjnnptoms may be accounted for 
by the intense cerebral edema, treatment of the acute phase 
consists largely in attempting to lessen this. Intravenous in- 
jections of h^^ertonic dextrose, saline or magnesium sulphate 
have been used for this purpose, but perhaps a better prepara- 
tion would be 40 per cent sucrose (cane sugar) solution, which 
may be used intravenously in about the same dosage as 20 
per cent dextrose solution. In addition, convulsions may re- 
quire the use of sedatives. Unfortunately, treatment is rarely 
very effective. 

EPIDEMIC ENCEPHALITIS 

(a) Lethargic (von Economo) Type. — ^Although it 
seems probable that this disease was first noted many years 
ago, to von Economo belongs the credit of again calling at- 
tention to it, in a classical description of a Viennese epidemic 
in 1916. Since then it has been reported from practically aU 
parts of the world. 

Etiology and Pathology . — The cause is unknown, although 
it is usually considered to be one of the diseases due to a 
filtrable virus. Attempts have been made to establish a re- 
lationship between this disease and the virus of herpes sim- 
plex (fever blisters) and epidemic hiccup, but this claim has 
never been substantiated. Nor is the manner of its spread 
clear, although it is assumed that exposure to “carriers” or 
unrecognized cases of the disease are probable factors in its 
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constipation and abdominal cramps, the cerebral symptoms 
of plumbism develop. Briefly, these consist of a change in 
disposition, visual disturbances, including strabismus or ptosis, 
change in pulse rate and somnolence and convulsions. The 
increased intracranial pressure may lead to projectile vomit- 
ing, increased blood pressure and choked disks. The pressure 
indeed may be so great as to cause separation of the cranial 
sutures in children. Fever is usually absent, except in the 
terminal phases or when other infections are present. The 
spinal fluid is clear, the pressure greatly increased, and the 
globulin tests positive, although the cell count is either normal 
or shows a mild increase of lymphocytes. 

When confronted with the possibility of encephalitis beiOo 
due to plumbism, corroborative evidence of lead poisoning 
should be sought. Basophilic stippling of red cells is often 
present, as well as the bluish “lead line” at the edge of ^ 
gums (commoner in adults than children), and more i® 
portant, the roentgenographic evidence which consists o 
increased zone of density at the ends of the long bones ^ 
neath the epiphyseal line. Finally, the lead may be 
by means of a spectroscopic examination of the bio 
spinal fluid, or its quantitative estimation in the feces. 

Prognosis . — This is always very serious, the mo 
being highest in patients with convulsions, but being at o ‘ 
25 per cent including all types of cases. 
residual effects (blindness, paralysis, tremors, mental 
ration, etc.) are not uncommon even when the patjen ^ 

, and since the lead is often stored in the one 


vives, 


apparently recovered cases, there is always the possi 
a recurrence of the cerebral symptoms through the m 
zation of the lead stored in the bones, as the 
example, of certain infections which disturb the m 
equilibrium of the body. _ .. 

Prophylaxis and Treatment . — Treatment being 
satisfactory", every effort should be made to 
tion of lead through prolonged contact. In children, 
mean especially avoidance of toys and other objects 
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in lead colors, because of their well-knomi habit of putting 
such things in their moutlis. Once plumbism occurs, removal 
of the lead (;. c., by producing an alkalosis or acidosis, giving 
parathyroid hormone, reducing the amount of calcium in- 
gested, etc.) is probably inadvisable, because of tlie danger of 
mobilizing the lead which may have been deposited in the 
bones, thus intensifying the sjTnptoms. Since the metal is 
relatively inert when deposited in the bones, this should be 
encouraged by means of tlie administration of lime salts and 
alkaline phosphates, and perhaps adding vitamin D (viosterol, 
etc.) to the diet. Eventually, there is then the prospect of 
its gradual elimination through natural channels. 

Since most of the acute sjnnptoms may be accounted for 
by the intense cerebral edema, treatment of the acute phase 
consists largely in attempting to lessen this. Intravenous in- 
jections of hypertonic dextrose, saline or magnesium sulphate 
have been used for this purpose, but perhaps a better prepara- 
tion would be 40 per cent sucrose (cane sugar) solution, which 
may be used intravenously in about the same dosage as 20 
per cent dextrose solution. In addition, convulsions may re- 
quire the use of sedatives. Unfortimately, treatment is rarely 
verj’^ effective. 

EPIDEMIC ENCEPHALITIS 

(a) Lethargic (von Economo) Type. — ^Although it 
seems probable that this disease was first noted many years 
ago, to von Economo belongs the credit of again calling at- 
tention to it, in a classical description of a Viennese epidemic 
in 1916. Since then it has been reported from practically all 
parts of the world. 

Etiology and Pathology . — ^The cause is unknown, although 
it is usually considered to be one of the diseases due to a 
filtrable virus. Attempts have been made to establish a re- 
lationship between this disease and the virus of herpes sim- 
plex (fever blisters) and epidemic hiccup, but this claim has 
never been substantiated. Nor is the manner of its spread 
clear, although it is assumed that exposure to “carriers” or 
unrecognized cases of the disease are probable factors in its 
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transmission. This type of encephalitis is distinctly a winter 
disease, and despite its name, no extensive or sharply circum- 
scribed epidemics have ever occurred. No age is exempt, but 
multiple cases in a family are rare. The incubation period is 
probably between one and two weeks. 

The characteristic pathological lesions are those of the 
central nervous system, the lesions being confined almost en- 
tirely to the gray matter, especially the basal ganglia and 
adjacent structures. Hence, lesions may be found in ttf 
cranial nerve nuclei, the globus pallidus, subthalamic nudei, 
substantia nigra, medulla and pons. In acute cases ® 
croscope reveals marked capillary engorgement, pote 
hemorrhages, small thrombi, and infiltration of cells about c 
vessels, with a certain amount of degeneration in the nen 
cells. In chronic cases, the perivascular infiltration is fSs 
pronounced, but there is visible a greater amount of^ nen^ 
cell degeneration with neuronophagia and proliferation 
neuroglial cells. . ' 

Symptoms . — The symptoms are so varied and 
exhibit so much diversification in different epidemics ^ 
make concise description almost impossible. The 
most cases, is very gradual, although occasionally 
opposite may occur, with symptoms so stormy as to 
suggestive of meningitis. In the latter instances there 
more or less fever, headache, vertigo, ophthalmoplegias 
ciaUy ptosis) and even some degree of neck ngi > 7 
positive Kernig and Brudzinski and possibly 
Occasionally there is violent delirium or marked c or 
movements. Within a few days, however, 
nolence develops and from this point the course is ap 
semble that of the common type of the disease in 
onset is more gradual. In these, so insidious is 6 
to make the exact date of its occurrence quite 
there is a history of malaise, lassitude, and perhaps 
sations, occasionally with transient blurred vision or^ 
Among the commonest early symptoms are ptosis 
vision (from strabismus), with a suggestion o 
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fades, to be ^ollo^Yed within a short time by a gradually in- 
creasing drowsiness. In some instances, however, instead of 
somnolence there is sleeplessness and hyperexcitation, super- 
seded later by the characteristic lethargy. Although slight 
fever is frequent in the early phases of the disease, it has no 
distinctive pattern and is often overlooked. Occasionally 
there may be abrupt elevations to 104° F. or more for a short 
time, or even a tj'phoid course. Mild leukocytosis is the rule 
in the early part of the course, but the blood picture may be 
quite normal. 

The spinal fluid in the acute stage of epidemic encephali- 
tis will show, as a rule, a moderate increase in pressure and 
globulin, with a slight increase in cells, ordinarily less than 
100, though higher counts are occasionally encountered. The 
cells are usually of the mononuclear variety. There is no re- 
duction in sugar or chlorides. 

As the disease progresses, the widest variation in symp- 
toms may occur, many of them so bizarre as to make classifi- 
cation practically impossible. Mention has been made of the 
frequency with which ophthalmoplegias and somnolence oc- 
cur, but it must be remembered that at times both these 
s^yTnptoms may be absent during the entire course. Ocular 
manifestations are especially infrequent in the so-called “men- 
ingitic type” in which the signs of meningeal irritation may be 
pronounced in the early phases, but the course is much shorter 
than the average, and recovery often seems complete. But of 
especial significance in differentiating the so-called “lethargic” 
encephalitis from practically all others is the great tendency 
for new symptoms to appear months or even years after the 
onset of the disease, indicating continued activity of the 
pathologic process in the brain. So we may have more or 
less complete coma for many months, or apparent conscious- 
ness but indifference to surroundings, changes in the psyche, 
tearing up bed clothes, grinding objects in the teeth, tremors 
in one or more extremities or twitching and perhaps rhythmical 
clonic movements. ViTien the latter involve the respiratory 
muscles, hiccup and queer barking or clucking sounds, or 
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merely attacks of rapid and irregular breathing may develop. 
Speech is apt to be slow and drawling, and there may be 
spastic paralysis of one or more extremities, or transient facial 
weakness. 


One of the most striking of these late manifestations is 
that referred to as parkinsonism, in which the masklike im- 
mobility of the features with staring eyes and drooling saliw, 
the rigidity of the muscles with slowing up of volitional 
movements, and the monotonous, jerky voice all suggest a 
marked degree of mental impairment. Tremors, too, are 
common, especially of the head and extremities, and tie 
typical shuffling, hurrying gait of parkinsonism (propulsion 
or retropulsion) may occur. Examination of the pupils may 
reveal them to be normal, unequal, contracted' or dilated, but 
more significant is the frequent failure to react to accommo- 
dation, and less commonly to light. The fundus is usually 
normal. Mention should also be made of the so-called “oculo- 
gyric” crises, in which there is a transient spasmodic conjugate 
upward deviation of the eyes. The multiplicity of symptu'’^' 
is not hard to understand when one remembers the widesprfoii 
distribution of the pathologic lesions, and that the proco=- 
seems to be progressive, and for the same reasons it is obdou-' 
that there may be a great variety of mental symptoms indma 
tive of changes in the higher cerebral centers, including ^ 
occasional occurrence of focal or generalized epileptic mam 


festations. ^ 

Prog7iosis. — This is always serious, not only because 
the relatively high mortality, but also because of the mau) 
patients left with tragic sequelae which are often permaneu 
Although tire immediate mortality varies in different ep^^ 
demies, it is usually stated as between 25 and 40 per cent, 
must be remembered, too, that even though the patient aj^ 
pears to have made a complete recovery^ the disease may agm 
flare up months or even several years later, and death 
sibly result. In the chronic cases, death may be the re; 
of some intercurrent infection brought on by the long 1^^,^ 
of invalidism. Nevertheless, some patients recover comp 
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— about 14 per cent, according to von Economo. The menin- 
gitic type, with ratlier stormy onset and short course, offers 
the best prognosis in this respect. Possibly if more of the 
milder cases were diagnosed, tlie outlook would appear con- 
siderably more hopeful. 

Treatment . — ^This is largely symptomatic, since no specific 
remedy is available at present. The use of so-called “con- 
valescent” serum is hardly justifiable because not only is it 
unlikely that this would influence a virus disease which has 
already affected the cells in the nervous system, but it is diffi- 
cult to determine when a prospective donor is definitely re- 
covered and no longer harbors the infectious agent. In the 
acute stage the intravenous injection of 20 per cent dextrose 
solution, or perhaps better, a 40 per cent sucrose (cane sugar) 
solution, in the same dose, occasionally seems beneficial, and 
supplies fluids and nourishment. Sedatives, such as pheno- 
barbital, may be required for periods of excitement, in con- 
junction with hydrotherapy. In the late stages, muscular 
rigidity, myoclonic and ocular spasms have been treated with 
hyoscine hydrochloride or tincture of stramonium with occa- 
sional apparent improvement. The chief reliance, however, 
for all stages of the disease would seem to rest on hygienic 
care and keeping up the nutrition, if necessary by forced feed- 
ing through a nasal catheter. 

(6) Japanese “Type B.” — ^In Japan, a number of sum- 
mer epidemics of encephalitis have been reported, character- 
ized by a short, stormy course, absence of ocular manifesta- 
tions, high mortality (from 50 to 90 per cent) and relatively 
few sequelae in the recovered cases. The disease showed a 
marked predilection for the older age group, although children 
were also affected. 

Pathology . — The chief lesions were in the gray matter of 
the brain stem, cerebral hemispheres and upper levels of the 
cord. They consisted of hyperemia, petechial hemorrhages, 
perivascular infiltration of cells, with a certain amount of de- 
generation of nerve cells. 

Symptoms . — ^The onset was frequently abrupt with high 
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fever and meningeal symptoms, occasionally preceded by a 
short period of malaise, lassitude, chilly sensations and mus- 
cular pains. Neck rigidity, positive Kernig sign and a variely 
of inconstant reflex changes were common, but ocular syrnip- 
toms were strikingly infrequent. Fever, up to 104° to 105" 
F., was usually highest at the onset, and fell rapidly to nor- 
mal, in most cases, within a week or ten days. Somnolence, 
mental confusion and tremors were common, but actual par- 
alysis relatively rare. The spinal fluid revealed a moderate 
increase of mononuclear cells and globulin. In nonfatal cases, 
the course was short, fever three to fourteen days, and then 
followed rapid recovery with only occasional residual manifes- 
tations. 

(c) Australian X Disease.— In 1917 and 1918 seved 
small epidemics of encephalitis were reported from Australb, 
also in the hot season, and very similar in symptomatology t® 
the Japanese Type B disease. Nearly 50 per cent of the 
occurred in children under five years of age, and the mortalitj 
was 70 per cent. The pathology and the symptoms 
similar to those of the Japanese epidemics, and in additi®®) 
frequent mention was made of blinking of the eyes, grindino 
the teeth, and alternate protrusion and retraction of ^ 
tongue. High temperatures were frequent in the early 
of the disease, but ocular manifestations and involvement o 
the cranial nuclei were rare. The same rapid recovery n® 
absence of residuals was noted in nonfatal cases. Cleh® 
and Campbell reported the successful transmission of the 
ease to several monkeys and sheep. 

(d) The St. Louis Encephalitis Epidemic of ISSS" 
This epidemic, unique in this country because of its 
rence during the summer months, and the number of 
affected within a limited geographical area, was strih'nc^- 
similar in symptomatology to the Japanese Type B encep 
itis. The first cases appeared in the middle of July 
disease rapidly reached epidemic proportions, nventn^^ • 
spreading, but to a lesser degree, to communities several 
dred miles away. By the end of the epidemic, in November- 
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it. Louis and the territorj^ immediately adjacent, about 1100 
:ases had been reported, mth a mortality of 20 per cent. 
A.lthough all ages were affected, there was a distinct preference 
for older individuals, in whom the death rate increased %s-ith 
the age. There were 131 cases reported under fifteen years 
of age, the mortality, however, being approximately 5 per cent 
in this group, hlultiple cases in the same household and con- 
tact between affected individuals were both very uncommon, 
and the method of spread is still obscure. Transmission 
through mosquitoes, milk and water seem fairly well ruled out. 

Etiology . — One month after the first clinical recognition 
of the disease, Muckenfuss, Armstrong and McCordock an- 
nounced its successful transmission to monkeys, the etiologic 
agent apparently belonging to the filtrable virus group. Al- 
most immediately Webster and Fite reported equal success in 
infecting mice with a similar technic (intracerebral inocula- 
tion). Later it was shown that mice could also be inoculated 
by intranasal instillation of the virus. Serological studies on 
recovered patients were reported showing that a large per- 
centage had virus-neutralizing substances in the blood, but 
that blood from patients who had been affected with the leth- 
argic and other forms of encephalitis had no such properties. 
Tentatively, then, it may be assumed that the disease was 
caused by a hitherto undescribed filtrable virus. 

The incubation period in monkeys was usually eight to 
fourteen days, and five days in mice. In human beings it is 
probably between eight and fourteen days also, although this 
point is still not definitely established. 

Pathology . — ^The characteristic lesions are in the central 
nervous system and consist of intense congestion with petechial 
hemorrhages, cellular infiltration and degenerative changes in 
the ner\'e cells. In addition to the cuff-like infiltration of 
round cells about the blood vessels small focal collections of 
cells occurred elsewhere in the cortex, midbrain, medulla and 
pons and upper levels of the cord, but except in the most 
severe cases, there was no especial predilection for the process 
to involve the basal nuclei. 


426 


TliEODORE C. HEMPELMANN 


Symptoms. — The symptoms are in part those commonly 
observed in many systemic infections and in addition certain 
manifestations indicating an involvement of the central nervom 
system. The latter form the picture recognized as encephal- 
itis and bear a marked resemblance to those described in the 
Japanese epidemics as the “Type B” infection, to differentiate 
it from the well-known von Economo or lethargic encephalitis 
Briefly, these consisted of an abrupt onset with high fever 
meningeal S3Tnptoms but without ophthalmoplegias, and ia 
nonfatal cases, rapid recovery, as a rule without sequelae 
Their more detailed description may conveniently be divided 
into three groups, although often one type merged insensihh 
into the other. 


Type I . — The most frequent type of the disease in ^ 
1933 epidemic was that in which the cerebral symptoms rvere 
predominant even in the early phases. Malaise and chi ) 
sensations were complained of, together with intense headache 
fever up to 103° to 105° F., and occasionally commlsions- 
Neck rigidity was frequent but not invariably present, noric^ 
it an indication of the severity of the infection. At the sam 
time, there was, in all but the mildest cases, a striking chaUo^ 
in the mental condition, varying from mental confusion 
drowsiness to marked lethargy, delirium or even coma. ^ 
rule, however, patients could be aroused to answer 
but were disoriented as to time and place and often na 
realization of where they were, or what had transpired m 
early part of their illness. Rarely, insomnia and hy^f 
tation occurred instead of lethargy. Tremors, 
the hands, tongue and lips, were common, and spec 
thick and slurred and often unintelligible. In a fe'V 
complete aphasia developed. Ataxia of a cerebellar 
was also encountered, but was rare, and usually c 
duration (ten days to two weeks). The neurologica^^-^-^ 
varied in different patients and were very’’ changeable 
the same patient. They included stiffness of the neck or , 
positive Kernig, abnormal plantar reflexes, absent a • 
reflexes (especial^ in adults), and irregular change^ 
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knee jerks which were normal or exaggerated at certain times 
and perhaps absent at others. Ocular manifestations, how- 
ever, such as ptosis and double vision, which are common in 
von Economo’s t>T 5 e of encephalitis, were conspicuously ab- 
sent in all but the rarest cases, and were then quite transient, 

A few patients complained of slightly blurred vision for a day 
or two at the onset of tlie disease, and occasionally slight 
n 5 ’stagmus was noted. Pupillary' reflexes and changes in ac- 
commodation were rare. The fundus was usually quite 
normal. 

Among other but infrequent manifestations, one of the 
most important was paraly'sis, consisting, in severe cases, of 
mild or occasionallj' persistent facial weakness, and in others 
of spasticity of one or more extremities. Fortunately, re- 
covery from the latter had usually' occurred within one or two 
weeks. Mild exophthalmos was observed in some patients, 
but in one instance, at least, it was extreme. Changes in the 
pulse rate also occurred, some patients having a tachy'cardia, 
but more frequently a bradycardia was noted. The fever, 
which was highest in the first few days of the disease, usually 
fell b}' rapid h’sis or even crisis to the normal within eight to 
ten daj's of the onset, with exceptional instances in which it 
persisted, of an irregular ty'pe, for several months. Likewise, 
mental confusion, which ordinarily had cleared up within a 
week or two, in severe cases remained for weeks or months 
after the temperature had retmmed to normal. As a rule, 
however, recovery was surprisingly rapid, and within three 
weeks from onset the patient was apparently entirely re- 
covered. 

The spinal fluid, during the acute stages, was moderately 
increased in amoimt and pressure, with a cell coxmt, predomi- 
nantly mononuclears, of from 50 to 300, or occasionally as 
high as 500 to 1000. The globulin was somewhat increased, 
but not excessively so, even in cases with a high cell count, 
and the sugar content was normal or slightly' above this figure. 

Type II . — In this group the encephalitis sy'mptoms were 
preceded by a definite period of invasion, usually of one to 
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Symptoms. — The symptoms are in part those commonly 
observed in many systemic infections and in addition certain 
manifestations indicating an involvement of the central nervois 
system. The latter form the picture recognized as encephal- 
itis and bear a marked resemblance to those described in the 
Japanese epidemics as the “Type B” infection, to differentiate 
it from the well-known von Economo or lethargic encephalitis 
Briefly, these consisted of an abrupt onset with high fever 
meningeal symptoms but without ophthalmoplegias, and b 
nonfatal cases, rapid recovery, as a rule without sequelae 
Their more detailed description may conveniently be divided 
into three groups, although often one type merged insensibly 
into the other. 

Type I . — The most frequent type of the disease in tbr 
1933 epidemic was that in which the cerebral symptoms were 
predominant even in the early phases. Malaise and chill) 
sensations were complained of, together with intense headache, 
fever up to 103° to 105° F., and occasionally convulsions- 
Neck rigidity was frequent but not invariably present, nor wa^ 
it an indication of the severity of the infection. At the same 
time, there was, in all but the mildest cases, a striking chan^ 
in the mental condition, varying from mental confusion afl^ 
drowsiness to marked lethargy, delirium or even coma. 
rule, however, patients could be aroused to answer question' 
but were disoriented as to time and place and often ha 
realization of where they were, or what had transpired lu 
early part of their illness. Rarely, insomnia and 
tation occurred instead of letharg}^ Tremors, especia 
the hands, tongue and lips, were common, and speech ' 
thick and slurred and often unintelligible. In a few insf^” 
complete aphasia developed. Ataxia of a cerebellar 
was also encountered, but was rare, and usually of 
duration (ten days to two weeks). The neurological - 
varied in different patients and were very changeable e\ea^^ 
the same patient. They included stiffness of the neck or , 
positive Kernig, abnormal plantar reflexes, absent abdom’^^^^ 
refie.xes (espedallj" in adults), and irregular change- 
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knee jerks which were normal or exaggerated at certain times 
and perhaps absent at others. Ocular manifestations, how- 
ever, such as ptosis and double vision, which are common in 
von Economo’s type of encephalitis, were conspicuously ab- 
sent in all but the rarest cases, and were then quite transient. 
A few patients complained of slightly blurred vision for a day 
or two at the onset of tlie disease, and occasionally slight 
nystagmus was noted. Pupillan,' reflexes and changes in ac- 
commodation were rare. The fundus was usually quite 
normal. 

Among other but infrequent manifestations, one of the 
most important was paral3'sis, consisting, in severe cases, of 
mild or occasional!}^ persistent facial weakness, and in others 
of spasticity of one or more extremities. Fortunate!}', re- 
covery from the latter had usually occurred within one or two 
weeks. MUd exophthalmos was observed in some patients, 
but in one instance, at least, it was extreme. Changes in the 
pulse rate also occurred, some patients having a tachycardia, 
but more frequently a bradycardia was noted. The fever, 
which was highest in the first few days of the disease, usually 
fell by rapid lysis or even crisis to the normal within eight to 
ten da}'s of the onset, with exceptional instances in which it 
persisted, of an irregular type, for several months. Likewise, 
mental confusion, which ordinarily had cleared up within a 
week or two, in severe cases remained for weeks or months 
after the temperature had returned to normal. As a rule, 
however, recovery was surprisingly rapid, and within three 
weeks from onset the patient was apparently entirely re- 
covered. 

The spinal fluid, during the acute stages, was moderately 
increased in amount and pressure, with a cell count, predomi- 
nantly mononuclears, of from 50 to 300, or occasionally as 
high as 500 to 1000. The globulin was somewhat increased, 
but not excessively so, even in cases with a high ceU count' 
and the sugar content was normal or slightly above this figure' 
Type //.—In this group the encephalitis S}Tnptoms were 
preceded by a definite period of invasion, usually of one to 
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5 per cent in those under fifteen j-^cars of age). In nonfatal . 
cases recover}^ was usually rapid and apparently complete, 
except for occasional subjective symptoms, such as nciA'ous- 
ness, fatigue, apprehensiveness for the future, etc. However, 
in certain instances mental changes, spastic paralysis, tremors 
and even fever, persisted for a number of months after tlic 
initial attack. A check-up of a large number of patients one 
and two j'ears after tlieir illness failed to reveal the develop- 
ment of new sjTTiptoms such as is commonly observed in tlie 
old von Economo tj^De of encephalitis. IMoreover, the blood 
of such recovered patients in many instances showed neutral- 
izing substances against the virus believed to be the specific 
cause of the infection, and hence it seems unlikely that there 
will be any further progression of the pathologic process. 

Differential Diagnosis . — The grippe-like pains and aches, 
with chilly sensations were often mistaken for influenza or 
malaria in the cases with a definite period of invasion. Like- 
wise, the leukopenia and bradycardia of others suggested the 
possibility of typhoid. Development of the neurologic symp- 
toms and spinal fluid changes easity differentiated between 
these various infections. Tuberculous meningitis and polio- 
myelitis, however, provided greater problems in diagnosis. 
The more gradual onset of tuberculous meningitis, the tuber- 
culous focus elsewhere, and the lower spinal fluid sugar, 
presence of tubercle bacilli and invariably fatal outcome 
usually ser\fed to distinguish between the two diseases. In 
poliomyelitis, the clear sensorium, absence of speech involve- 
ment and flaccid paralysis of certain muscle groups are so 
characteristic as to establish the diagnosis eventually. Acute 
disseminated encephalomyelitis associated with infections 
(“postinfection encephalitis”) may be almost indistinguishable 
from the St. Louis type, particularly in nonfatal cases. In 
such cases, the historj^ and possibly tests to determine the 
presence in the blood stream of neutralizing substances for 
the specific virus of the St. Louis cases were helpful, but it 
must be confessed that differentiation between the two dis- 
eases was not always possible, except at autopsy. 
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Treatment. — The therapy employed was largely syiop- 
tomatic. The use of convalescent serum or other so-called 
specific” measures could hardly be expected to be eSective, 
firstly, because when once a virus disease becomes established 
and produces symptoms, it is generally considered to be be- 
yond the reach of specific therapy, and secondly, because ia 
most cases recovery was so rapid as not to require any treat- 
ment beyond the general measures used in any serious iniec- 
tion. Dehydration of tlie tissues should be prevented by 
means of the subcutaneous injection of Hartmann’s or Ringer’s 
solution and the intravenous admim'stration of 20 per cent 
dextrose or 40 per cent sucrose (cane sugar) solution. The 
sucrose solution is used in the same dosage as 20 per cent 
dextrose; botli provide fluid and food, and theoretically, 
least, may be of some value in lessening cerebral edema and 
possibly minimizing nerve cell damage. In unconscious pn 
tients and those unable to swallow, feeding may be carried out 
through a nasal catheter. Lumbar puncture as a rule relieve 
the headache, and may quiet nervous irritabihty, altboug 
marked delirium with hyperexcitation will perhaps require 
sedatives, such as phenobarbital or bromides. 


ACUTE DISSEMINATED ENCEPHALOMYELITIS ASSOCIAfED 
WITH INFECTIONS 

(Postinfection Encephalitis, Para-infection Encephalitis, Postvatciiii 

Encephalitis) 

It has long been known that serious disturbances of tio 
nervous system occasionally accompany or follow one of 
infectious diseases. This is especially true of those disea-^ 
caused by filtrable viruses, although clinically similar maui 
festations may at times follow other bacterial diseases 
parently not associated with viruses. From the number 
reports in the literature, it would seem that the incidence ^ 
encephalitis or encephalomyelitis of this nature has 
considerable increase within the last few years. Since 
precise factors which bring about such disturbances m 
nervous system are unknown, and autopsies have been too 
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to permit of their final classification on tlie basis of the path- 
ological processes involved, it is convenient, for purposes of 
discussion, to place them tentatively in the same group. 

Etiology. — ^Although postinfection encephalitis seems 
commonest in association with the virus diseases, there are ap- 
parently exceptions to the rule. For example, the list includes 
measles, mumps, pertussis, vaccination against smallpox (vac- 
cinia) and less frequently, rubella, varicella, variola, anti- 
rabic inoculations, scarlet fever, typhoid and paratjqihoid 
fever, lobar pneumonia and bacillary dysentery. In addition 
to these, a number of cases of encephalitis have been reported 
associated with influenza or upper respiratory S3’mptoms, 
although it is not clear whether such participation of the res- 
piratory tract represents the early manifestations of the en- 
cephalitic period of invasion, or constitutes the predisposing 
cause. 

Because of the similarity of the encephalitic symptoms in 
otherwise widely different diseases, it has been suggested that 
the encephalomyelitis is a separate and distinct disease, due to 
some hypothetical, specific neurotropic virus which in some 
way becomes activated by the antecedent infection. However, 
this question cannot be definitely answered in the presfent state 
of our knowledge. 

Pathology. — ^Although the small number of careful au- 
topsy studies does not permit of definite conclusions in the 
case of each one of the diseases mentioned, the pathologic 
picture has been well established as quite similar in the en- 
cephalitis of measles, smallpox vaccination and antirabic in- 
oculations. The same is apparently true of variola, varicella, 
rubella, and possibly some of the other diseases, although the 
reports are too few to establish this with certainty. The 
characteristic lesions of the central nervous system are areas 
of perivascular demyelinization and a cuff-like ring of mono- 
nuclear cells about the blood vessels. Petechial hemorrhages 
and congestion are common, but as a rule, there is relatively 
little injury' to ner\"e cells or axis-cj^linders. The process 
affects both gray and white matter, the lesions in the latter 
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being usually more extensive. Not infrequently they involve 
tlie cord as welt as brain. 

The patliology of pertussis encephalitis reveals less tend- 
ency to destruction of nerve cells, with areas of cerebri 
atrophy as a late result. It is quite possible, too, that m 
mumps encephalitis and "mumps meningitis” the lesions differ 
from those in measles, for example, but autopsies are so ffi- 
frequent in mumps as to leave this point unsettled. > 
it is not known whether mumps meningitis and enceph^j’^ 
are really the same disease, possibly a meningo-enceph liSj 
differing only in the degree and location of the lesions, or tivo 
entirely different processes. 

Symptomatology. — Meades . — Encephalitis is 
after measles tlian any other of the exanthemata. 
set is usually two to five days after the first appearance o 
rash, rarely in the prodromal period, and the 
neurologic symptoms apparently bears no relation to 
verity of tlie infection up to this time. Its 
sudden, with headache, vomiting, possibly a brief exacer 
of the fever, and almost at once there appear drowsiness, 
convulsions, and not infrequently a slightly stiff ne ' 
tive Kernig. Paralysis, either flaccid or spastic, of one 
extremities may occur, and twitching of the 
tremors, irritability and aphasia. At times ^ere is 
or mental confusion. Convulsions are especially 
children, and apt to be repeated during the early P^''^,^.^ of 
illness. Changes in the tendon reflexes and abnorma 
the plantar reflexes may be present, but except in t c 
cases, this does not persist for more than a few days. 

Other manifestations which may be observed inc n 
culty in swallowing, facial weakness or paralysis,^ 
transient, and ataxia of a cerebellar t3q)e. Ptosis 
vision ate rarely observed. When the process m^ 
spinal cord, there are usually disturbances of sensatio 
the function of the bladder and rectum, and at 
paralj'sis of the lower extremities which is often as 
as in anj'^ other form of transverse myelitis. Indee , in 
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cord lesions are slow in clearing up and unfortunately may 
result in permanent disability. 

Prognosis. — The subsequent course of tlie encephalomyeli- 
tis is variable, but in probably the majority of cases, recover^' 
is rapid and complete. It is almost incredible that a child 
with comailsions, aphasia or coma and perhaps complete 
paralysis of all extremities may seem fully recovered within 
three or four days after the onset of llris illness. In other 
cases, however, spastic paralysis, tremors and mental deteri- 
oration may persist for montlis, or even be permanent. Cord 
lesions are somewhat more apt to be followed by such residuals 
than are the cerebral ones. The mortality rate is probably 
around 10 per cent, death resulting within a week or ten days 
as a direct result of cerebral damage, or it may occur much 
later from emaciation, exhaustion, or some intercurrent in- 
fection. 

Treatment. — ^Lumbar puncture may relieve headache and 
irritability, and intravenous injections of 40 per cent sucrose 
(cane sugar) or 20 per cent dextrose solutions tend to relieve 
the cerebral edema and possibly lessen nerve cell damage. 
The latter measures also supply nutrition and fluids to the 
body. Subcutaneous administration of Hartmann’s or 
Ringer’s solution is of value at times. Otherwise the treat- 
ment is symptomatic, the use of convalescent measles serum 
being both Ulogical and ineffective. 

Rubella. — The encephalitic symptoms appear as a rule one 
or two days after the first appearance of the rash. Although 
less common than in measles, the symptoms are in every way 
comparable. The pathology is assumed to be similar also, 
although there is insufficient evidence on which to base a posi- 
tive statement in this respect. 

Variola and Varicella. — The encephalomyelitis which oc- 
casionally occurs is apparently similar to that of measles, the 
sNTnptoms usually appearing two or three days after the rash 
comes out. but occasionally they may be as late as the seventh 
to tenth day. 

Vaccination .{gainst Smallpox. — During the' past decade 

V'lL. :o — ;S 
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an ever-increasing number of cases of postvaccinal encephalitis 
and myelitis have been reported from practically all over the 
world, being apparently most numerous in Holland. At that, 
however, tire incidence is only 1 in several thousand cases. It is 
less common in infancy, and although it may occur even after 
secondary or revaccination, it is considerably more frequent 
after primary inoculations. There is considerable evidence to 
show that the causative agent is not contained in the vaccine 
virus itself, since even when the same vaccine is used, the in- 
cidence of encephalitis is much greater in regions where post- 
measles encephalitis is known to be prevalent than in countn^ 
where it has been less common. The pathology, however, is 
quite similar to that in measles, affecting the gray and white 
matter of brain and cord, and the characteristic lesion being 


a process of perivascular demyelinization. 

The symptoms are similar to those occurring in 
appearing usually ten to twelve days after vaccination, 
occasionally earlier or as late as three or four weel^ a 
vaccination. Fever of brief duration, headache, vomiting an 
drowsiness or coma appear, often accompanied by slight ne 
rigidity, positive Kernig and changes in the plantar and tw 
reflexes. Convulsions are common, and may be follow 
spastic paralysis of one or more extremities. Flaccid 
of the legs, associated with incontinence of urine and ^ j 
indicates spinal cord involvement. Speech may be a 
up to the point of complete aphasia, and tremors of 
and lips may be noted. A less frequent occurrence, 
not apt to be permanent, is mental deterioration to ^ P ^ 
of apparent idiocy. The spinal fluid shows a modera e 
crease in globulin and mononuclear cells. 

Prognosis . — The mortality is usually stated as ^ ^ 
per cent, although in our own series of cases it was a ° 
same as in measles, around 10 per cent. In non 
recovery is often complete and surprisingly rapid, so 
child may appear to be normal wdthin less than a ^ 
onset. Residual manifestations occur at times, and esp 
in those with spinal cord lesions. 
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PropJiyloxis . — ^Whenever possible, vaccination against 
smallpox should be carried out in infancy, since the incidence 
of encephalitis at this age is decidedly lower than in later life. 
However, it may be wise to defer vaccination at such times 
as infections of the central ner\’ous system (c. g., poliomyeli- 
tis, epidemic encephalitis) are prevalent in the community. 
^Moreover, Armstrong has suggested that children be im- 
munized against diphtheria before being vaccinated against 
smallpox, since diphtheria toxoid apparently renders mice 
more resistant to intracerebral inoculations vrith vaccine virus. 
Again, Rivers has advised using intradermal inoculations of 
culture \drus instead of the usual calf Ijonph, since he feels 
the purit}"^ of the product and the mildness of the reactions 
produced maj^ avoid the sequel of encephalitis. 

Treatment . — ^This is similar to that described under 
measles encephalitis. It has been suggested that the serum 
(usually 10 cc. or more) from another individual who gives a 
history' of a recent successful vaccination be used intravenously 
or intramuscularly, but it seems unlikely that this would ever 
prove effective, once the disease is established and symptoms 
have appeared. 

Antirabic Inoculations . — During the Pasteur treatment for 
the prevention of rabies in rare instances the development of 
encephalitis has been reported. Pathologically and clinically 
this appears to be similar to that associated with vaccination 
against smallpox and in measles. The same process of de- 
myelinization occurs, and the course and prognosis are similar 
to those described above. The symptoms may appear at any 
time during the course of the treatment, but especially during 
the last of the series of injections. 

Mumps . — Stnnptoms referable to the central nervous sys- 
tem occasionally occur in mumps, and in the absence of data 
concerning the pathological process, are usually divided into 
two clinical groups, mumps encephalitis and meningitis. It is 
possible that the two are realty variations of the same disease, 
a meningo-encephalitis. In mumps meningitis, the onset is 
usually at the height of the disease, or may even precede the 
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involvement of the salivary glands; there is high fever, and 
invariably stiff neck and positive Kernig and Brudzinski sign5. 
The spinal fluid shows a high cell count (5000-6000 or more), 
the mononuclear cells predominating. In the encephalitic 
form, on the other hand, the meningeal signs are less promi- 
nent and the cell count lower, as in measles and postvacdnal 
encephalitis. Despite the serious symptoms, recovery, even in 
meningitis, is the rule, although in rare instances the patient 
may be left with a permanent spastic paralysis of one or mote 
limbs, bhndness, deafness, or even idiocy. 

Pertussis . — The neurological complications of whoopmg 
cough are well known and relatively common. This is espe 
cially true of convulsions without other evidence of cere r 
injury. But occasionally there is a sudden onset of paral}'tie 
symptoms, often a hemiplegia, with somnolence or even coma. 
Inasmuch as nosebleed and subconjunctival hemorrhages are 
quite frequent in pertussis as the result of the severe 
oxysmal cough and its changes in the circulatipn, the para 
may be attributed to intracranial hemorrhage and per 
operation advised. However, encephalitis should always 
ruled out first, and a search made for stiff neck, and 
Kernig, which, in the absence of fundus or blood 
changes, would speak more for encephalitis than hemorr 
In encephalitis the spinal fluid shows the 
crease of mononuclear cells, but lumbar or cistern P^\^^ 
should be performed most cautiously after careful ^ 
tion of the patient, for in hemorrhage the re- 

jammed down into the foramen magnum and sudden ^ 
suit from spinal drainage. In encephalitis the coma 
alysis often clear up within a few days, but 
residuals, such as spastic paralysis, tremors, visua ^ 
ances or mental changes may persist for weeks, or 

permanent. . grtuirL- 

It seems likely that the pathological changes 
encephalitis are somewhat different than the others 
above, although the question cannot be settled unU 
autopsy studies are available. Reports have mentioned a 
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extensive Htrophv of the cortex and neuron degeneration, 
vrithout reference to myelin destruction. Including this tj'pc 
of encephalitis in the postinfection group, hovrever, seems jus- 
tifiable on the basis of clinical sjunptoms until further 
knovrledge of the condition is gained. 

“Injiuciizd” and Other Respiratory Infections. — ^In many 
cases of encephalitis which, except for the antecedent infec- 
tion, are indistinguishable from the postinfection t>"pe de- 
scribed, there is a historj'^ of a preceding group of mild upper 
respiratory' or influenza-like symptoms. These include mild 
sore throat, rhinitis, chilly sensations, headache, lassitude, 
prostration, and pains in back, limbs or abdomen. It is im- 
possible to sa}' at present wbether these constitute the pre- 
disposing cause, or represent the invasive symptoms of the 
encephalitis itself. But, in some instances, the encephalitis 
has followed a definite lobar or bronchopneumonia. The neu- 
rologic manifestations are similar in onset and course to those 
seen in measles, after vaccination, etc. The prognosis is ap- 
parently about the same, many cases showing a surprisingly 
rapid recovery, and residuals being only occasionally met with. 
Encephalitis Associated ivith Other Infections. — ^Enceph- 
alitic symptoms similar in every way to those after measles 
are occasionally seen in association with other infections. In 
our experience, this occurs oftenest after typhoid fever, during 
the period of convalescence, but it has also been observed after 
paratj'phoid, scarlet fever, bacillary dysentery and even pyeli- 
tis. They may be placed in the postinfection group of en- 
cepbalitides until further knowledge permits of a more accurate 
classification. 

UNCLASSIFIED TYPES OF ENCEPHALITIS 

Numerous reports have appeared in the literature describ- 
ing an encephalitic s>mdrome under various names, among 
which may be mentioned “serous meningitis,” “acute benign 
idiopathic serous meningitis,” “acute aseptic meningitis,” 
“acute Umphatic meningitis,” “meningismus,” etc. In most 
instances the symptoms consist of signs of meningeal irrita- 
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tion, with an increase of pressure, globulin, and mononudear 
cells in the spinal fluid. With the exception of a group of 
cases in young children described by Brown and Symniers, 
most of these cases cleared up rapidly, the patients showiog 
no residual manifestations. 

Under the name of “acute serous meningitis” Brown and 
S3unmers described a group of 1 0 cases, all terminating fatally, 
in which the symptoms began abruptly with irritability, vomit- 
ing and diarrhea, frequently a sore throat, and high fovor- 
Among other symptoms they mention convulsions, coma, ir- 
regular respiration, ptosis and strabismus, nystagmus, papd- 
ledema, muscular twitchings, retraction of the angles of ^ 
mouth, neck rigidity with positive Kemig and occasion y 
paralysis. Pathological studies showed a marked hypereiu^ 
and edema, and at times vacuolization of the ground substance 
and cloudy swelling of the pyramidal cells. There seems no 
way at present of arriving at a rhore accurate classification ^ 
this type of case. Indeed, it is highly important that 
ences with various types of encephalitis, and especially 
fatal cases in which careful autopsies have been per oin > 
be placed on record to further a better understanding o 
subject. 
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CLINIC OF DR. H. L. ALEXANDER 

From the Department of Medicine, Washington Uni- 
\^RSiTY School of Medicine and Barnes Hospital 


THE EARLY DIAGNOSIS AND TREATMENT OF 
EMPHYSEMA 

Until a few years ago, a good deal of confusion existed 
concerning the significance of emphysema. Given two barrel- 
chested individuals with evident emphysema of approximately 
the same degree, one may be completely disabled because of 
dyspnea on slight exertion and the other capable of hard 
physical labor. The separation of patients into two groups, 
those with symptoms of respiratory dysfunction, notably 
dyspnea and cyanosis, and those without such symptoms, has 
led to clarification.^ The latter patients, in whom their ap- 
parent emphysema seems no handicap, were foimd to have a 
stiffness of the spine. Investigation of this lesion revealed 
that all such cases were due to a swelling of the intervertebral 
disks which resulted in a straightening of the spine. Since 
the ribs are attached posteriorly to the vertebrae, then, as the 
back straightens the ribs elevate. The same effect is observed 
when an individual stands up very straight. His ribs are 
thrown upward, and a typical barreling of the chest results 
(Figs. 27, 28). The lungs follow the chest wall as the process 
develops, but there is nothing inherently wrong with them. 
Patients with so-called “senile emphysema,” so commonly seen, 
have stiffened spines in which degenerative processes in the 
disks are present. As the lesion progresses the bony substance 
of the vertebrae becomes involved, and finalty the spine may 
collapse (Fig. 29), and dorsal kyphosis occurs. The barrel 
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Fig. 27. — Thoracic cage of a normal cadaver from which all niiwl 
been removed. The upper edge of the sternum stands at IS 
scale. (From Kountz and Ale.vander in “Medicine,” September, 1W4, 
and Wilkins Co., Publishers.) 
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chest then becomes exaggerated, but the Jungs, other than 
stretching moderately to keep in contact with the changing 
chest wall, do not suffer structural damage. \'ital capacity 
and oxs’^gen saturation values in the arterial blood usually re- 
main within normal limits unless there is a coincident cardiac 
failure. 

The first step in the diagnosis of emphysema is to dis- 
tinguish whether the barreling of the chest and h\^erresonant 
lungs are due to a lesion of the lungs or of the chest wall. If 



Fic 29. — Spine cut longitudinally from a case of postural emphysema. 

' The swollen intervertebral disks with invasion of vertebral bodies and col- 
lapse of the spine are seen. 

I 

the latter, it is of little consequence, since this is not reaUy 
emphysema in a pathological sense, as the lungs are neither 
i structurally nor functionally involved. Such cases are easily 
distinguished from those with true emphysema. Measure- 
ments of vital capacity are within normal limits, there is no 
cyanosis, no dt'spnea, and the diaphragm has free movement. 
Moreover, the dorsal spine is limited in its movement, and the 
ilioracic curve is eitlier flattened out or in the late cases t\Tth 
collapse, greatly e.xaggerated. These patients with so-called 
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“postural emphysema” represent the majority of cases and re- 
quire only diagnostic consideration. 


TABLE 1 


Postural emphysema 


PATIENT 

NDUBEA 

VITAL 

CAPACITY 

PE» CTKI* OP 
NOKUAL VITAL 
CAPAaTY 

ASTEEIAL 

SLOOD 

P&E5SUEE 

VENOUS 

PXESSUEE 

OITCEf 

CO.NTLNT 

AETEUAL 

BLOOD 

mCETTcr 
tXTCliW’ 
or Annul 
BiooowniOi 


cc. 



cm. tecUr 

TclJ.fxrctni 


1 

3,200 

89.9 

160/90 

5 

18 

96 

2 

3,400 

90.8 

140/85 

4 5 

17.4 


3 

3,800 

92 

168/78 

4.5 

17.2 

95 

4 

3,600 

85 

205/98 

6 

18.2 

94 

S 

3,300 

87.4 

165/87 

8.2 

17.6 

93 

6 

2,600 

75 .2 

175/100 

5.5 

18 

94 

7 

4,000 

100 

140/87 

4 



8 

3,200 

87 

175/105 

4 



9 

3,700 

90 

160/90 

4.4 



10 

3,900 

96 

127/82 

5.4 

18 


11 

2,700 

80 

154/98 

4.8 



12 

2,800 

85 

120/80 

5 



13 

3,300 

90 

132/82 

5 5 

17.8 

95 

14 

3,S00 

85 

210/120 

5 



IS 

3,600 

84 

196/105 

5. 5 


0? 1 

16 

3,900 

92 

187/99 

5.8 

18 


17 

4,000 

102 

130/87 

4.8 

18.1 



* Based on Drcyer’s Tables. 

(From Kountz and Alexander in “Medicine,” September, > 
and Wilkins Co., Publishers.) 


True emphysema in which the alveoli are stretched ^ 


torn is a serious disease because the structural damage 


to 


w A « X./ Vt wT 1 rtfl 

lungs is irreparable. It results from bronchial 
with few exceptions, such as extreme compensator)' 
sema after a large portion of the lungs has been 
emphysema induced by work at very high altitudes, a 
great stretching and tearing of pulmonary dssue 
casionally during prolonged confinement in certain resp 
The forces of inspiration, which pull air past partially 
bronchi, are greater tlian those of expiration which 
largely on the elasticity of the lung, and the squeeze o 
and abdominal muscles. In Uie course of time air t- 

distal to tlie bronchial obstruction, and the alveoli di5 ^ 
the point of loss of elasticity and final rupture. 
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The commonest causes of bronchial obstruction are the 
lesions of asthma and bronchitis. The stick}’ exudate from 
overacting mucous glands tends to plug the finer airvs'ays, and 
the smooth muscle in tlie walls of the bronchi, greatly hx-per- 
trophied after years of bronchospasm and cough, remains in 
a state of h}'pertonus, so that there is more or less constant 
spasm. Distal to this narrowing, which occurs chiefly in the 
bronchioles, more and more air becomes trapped. 

The acute ballooning out of the lungs during a parox}'sm 
of bronchial asthma, wherein the position of deep inspiration 
is assumed, portrays in part what occurs when the lungs are 
chronically distended. The diaphragm is flattened out in its 
position of contraction, because the lungs crowd don-nward 
toward the abdominal space as they gradually enlarge. As 
they continue to distend the intrapleural pressure increases, 
and the thorax in time takes the position of deep inspiration. 
With the diaphragm held in the position of contraction and 
the chest distended, the ability to take a deep breath is 
greatly impaired, hleasurement of vital capacity, which 
records the amount of air exhaled from deepest inspiration to 
greatest expiration, is reduced at times 75 per cent below 
normal values. The patient then is unable to do any exertion 
without shortness of breath. 

Unfortunately, neither the frequency nor significance of 
obstructive emphysema is generally recognized. Many such 
patients are thought to be suffering from heart trouble, since 
the sN-mptoms and signs of cardiac decompensation and true 
emphysema are the same. These include dyspnea, cyanosis, 
rales in the chest, low \ntal capacity and high venous pressure. 
Treatment of the heart brings no improvement excepting in 
cases in which the heart eventually becomes affected. 

The diagnosis of true emphysema in its early stages be- 
comes important, smce not much can be accomplished after 
the lungs have been largely destroyed. Moreover, dyspnea 
does not occur until the disease has progressed far, so that 
early recognition is of great advantage. The first step is to 
be conscious of the fact that the great majority of patients 
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with chronic bronchitis and prolonged asthma sooner or later 
develop emphysema. The next is to place such patients under 
the fluoroscope and observe diaphragmatic excursions. As 
stated above, the early direction of pulmonary distention is 
downward. Normally, as the diaphragm contracts it moves 
toward the abdomen from its domed position of relaxation, 
and its vertical excursion may measure some inches on deep 
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Fig. SO. — Orthodiagrams of maximum diaphragmatic excursion. 
ticnt with postural emphysema; in a patient with asthma an ^ 
emphysema. The patient was of the same general body type I® jjJ 
(From Kountz and Alexander in “Medicine,” September, 1934, 

Wilkins Co., Publishers.) 

inspiration. When encroached upon by the distending^^^^ 
and pushed down toward its position of contraction, j, 

ment becomes less and less and finally ceases. Brea 
done then entirely with the thorax (Fig. 30). _ Hoa r’ 

If a patient with bronchitis or asthma shows linn ^ 
movement of the diaphragm, his vital capacity should 
on any ordinary spirometer. Normally this should e J 
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4000 cc. or more for adults. If the vital capacity remains at 
such values, the emphysema has not progressed to the point 
of interference with respirator^' function. Lower readings 
even without symptoms of dyspnea indicate probable struc- 
tmral alveolar changes (Table 2). 

TABLE 2 


Obstruclire emphysema 


PATiE?rr 

KnCBZl 

VITAl 

CApAorr 

pz»ct?rr* Of 
MOIMAL NTTAl. 
CAPAcmr 

AXmOAL 

BIOOD 

nxsiuu 

rUSSTTU 

OXTCEN 

cowTurr 

AXTCUAX 

B1.O00 

fTl CtXT 07 
tATtriAnoH 

or AXrZUAl. 

BLOOD WTrtOl 

1 

u, 

1,300 

52 

110/80 

cm. vaicT 

16 

ttit. percent 

14.2 

77 

2 

1,700 

50 

105/72 

8 

16.7 

87 

3 

2,400 

60 

112/75 

12.2 

17.7 


4 

2,200 

58 

120/80 

8.5 

16.8 

90 

S 

2,SOO 

55 

107/60 

• 7.2 

15.2 


6 

2,200 

48 

130/80 

12 

IS 

86.4 

7 

1,800 

48 

105/72 

9.5 

14 

82 

8 

1,700 

43 

115/85 

10.7 

16 

90 

9 

2,600 

66 

160/90 

9.5 

16.5 

85 

10 

2,700 

72 

130/85 

13 5 

16 

90 


♦Based on Dreyer’s Tables. 

(From Kountz and Alexander in “Medicine,” September, 1934, Williams and 
Wilkins Co., Publishers.) 


Physical signs may reveal early emphysema long before 
barreling of the chest has occurred. Hyperresonance of the 
lungs, high-pitched vesicular breathing, impairment of move- 
ment at the bases and partial obliteration of the area of cardiac 
dulness are typical. Roentgenograms show hyperventilated 
lung fields, wide separation between the anterior ribs, a low 
diaphragm and a spindle-shaped heart which becomes elon- 
gated as its base is pulled downward by the diaphragmatic 
descent. 

The search for emph 5 'sema in all patients with chronic 
asthma and bronchitis by observations of diaphragmatic 
movement, of \dtal capacity, physical signs and roentgeno- 
grams leads to the early recognition of the disease. 

Inasmuch as most cases of emphysema result from asthma 
and bronchitis, prophylaxis consists in adequate treatment of 
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these two disorders, details of which are beyond the scope of 
this presentation. 

The therapy of emphysema is entirely symptomatic. In 
the advanced stages there is usually deterioration of health. 
Anorexia, undernourishment, broken sleep, and loss of muscle 
tone from inactivity require special attention. 

Especial consideration should be given to the bronchial 
lesions with the purpose of lessening obstruction. A rvann 
climate is desirable because cold air induces cough. If travel 
is not feasible, warm moist air at home may be secured by 
simple humidifers or even with a steam kettle. The dOi 
dusty air of overheated rooms is distinctly irritating to 
bronchial mucosa. 

One of the principal causes of cough is the outpouring o 
tenacious secretion from the mucous glands in the bron 
walls. By lessening the viscosity of the sputum, cough 
charges it more easily. Potassium iodide and ammonium 
chloride are good drugs for this purpose, and are given m 
Gm. doses every two hours, preferably with a cup of water 

The bronchial muscle has been found to be hjTJedrop 
in all cases of emphysema with the exception ol a i 
advanced ones. Excessive secretion and bronchospasm 
the essential lesions which narrow the air ways, an ^ 
nephrine has been found to give immediate relief in 
with marked dyspnea on slight exertion. The drug a 
stimulating the sympatlietics and thereby lessens 
sympathetic stimulation of the bronchial muscle and g 
Measurements of vital capacity taken before and a ^ 
ministration of 0.5 cc, of adrenalin chloride" showe 
crease as high as 40 per cent whereas in normals the m 
is about 10 per cent. Ephedrine in doses of 0.02 
three or four times a day over a long period has 
more useful than any other single pharmacologic measu 

In cases where there is marked overdistention of (; 

it has been found possible to raise the flattened diap ^ 
its position of relaxation from which it can again con r ^ ^ 
so doing the normal process of breathing is resume 
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result, the vital capacity is increased, and dyspnea is lessened. 
This is accomplished by the use of an abdominal belt so de- 
vised that pressure is exerted over the lower abdomen just 
above the sjmiphysis pubis.^ The belt is made of canvas or 
leather and fits around the abdomen well below the umbilicus 
(Fig. 31). A pad of sponge rubber attached to the inner 



Fig. 31 . — ^Abdominal belt in place. The pad of sponge rubber attached to 
the inner side of the belt exerts pressure upward and inward in the direction 
of the screw bolt seen protruding from the lower binder of the belt. A new 
locking derdce has supplanted the bolt. 

surface of the belt anteriorly is directed inward and. upward 
toward the promontory of the sacrum by means of a steel 
spring and locking device which can be adjusted from without 
10 suit the comfort of the patient. By such an arrangement 
pressure is directed upward to the under surface of the 
diaphragm which is lifted toward the thorax. From its new 
position of relaxation it contracts, but since the elasticity of 
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the lungs is lost, they are thrust back by pressure from below 
during each expiratory phase. Once the belt is adjusted, it is 
a very effective measure in making breathing easier. 

To conclude, the diagnosis of emphysema rests first with 
the separation of cases due to bronchial obstruction from those 
of the postural type. The early recognition of the disease de- 
pends on fluoroscopic observations of diaphragmatic move- 
ment, and measurement of vital capacity in all cases with 
chronic asthma or bronchitis which emphysema constanll) 
follows. Physical signs reveal the underlying pulmonary dis 
tention. 

Treatment is directed toward lessening bronchial obstnio 
tion and facilitating breathing by mechanically restoring 
diaphragm to its normal position. 
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CONSTIPATION; THE LAXATIVE VALUE OF BULKY 

FOODS 

Constipation is a symptom rather than a disease. For 
a full discussion of its etiology one should consult Hurst.^ 
Regardless of its numerous causes we agree with Hurst when 
he says, “Nearly all patients with constipation are benefited 
by a suitable diet, even if other treatment has to be simul- 
taneously used.” The purpose of this paper will be to discuss 
the physiological actions of indigestible food residue and to 
give some practical suggestions in the use of foods for relief 
of this S 3 Tnptom. 

The initial interest of one of us (W. H. 0.) began over a 
dozen years ago with an effort to determine how much ab- 
sorbable carbohydrate was destroyed by intestinal bacteria. 
.\s a measure of the destruction of carbohydrate we took the 
amount of acetic acid appearing in the stool. In passing, let 
us say here that the weight of evidence indicates that the stool 
fatty acids are the best criterion of the extent of carbohydrate 
fermentation. This work" showed that the stool volumes of 
our experimental subjects were much higher on diets pre- 
dominantly composed of sugars or starches than on diets in 
which protein or fat predominated and that simultaneously 
with the augmented stool volume of high carbohydrate feed- 
ing. the stool volatile fatty acids increased. Lactic acid, which 
in pure cultures is as frequently produced, and in as large 
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amounts, as the volatile fatty acids, cannot be demonstrat«i 
in the stools. Pittman and Olmsted^ found that lactic acid 
added to fresh stool material was destroyed. We felt sure 
that the volatile acids produced on high carbohydrate diet; 
were stimulating to the colon and that the increase in stool 
bulk was due to increased peristalsis. Since the indigestitle 
carbohydrates are much more effective in increasing stool 
bulk, we wondered whether in their case also the eSects on 
the intestine might be from the fermentation of cellulwf 
rather than because of tlieir mechanical distention of the in- 
testine, the explanation which has usually been offered. 

Indigestible residues consist of cellulose, lignin and hemi 
cellulose. If one examines tlie analytical data of any cerea, 
the words cellulose, lignin and hemicellulose do not appear, bat 
one finds the term crude fiber, referring to a method ' 
was devised seventy years ago at Weende, Germany, and t , 
widely accepted by agricultural chemists. According to ^ 
method any cereal or vegetable material is digested with 
boiling dilute acid and alkali for a given time and the aci a” 


alkali soluble products filtered off. What remains 


after tbh 


double digestion is called crude fiber. Willianis and 
sted,^ in a recent paper, showed that crude fiber 
only a variable fraction of the combined cellulose, lignin 
hemicellulose. The crude fiber method is of no assistance 
determining the individual fate of cellulose, lignin or 
cellulose in the intestinal tract. For this reason Wilffa'^ 
Olmsted defined indigestible residues and proposed a 
chemical method for isolating them from the stools 
termining separately the amounts of cellulose, lignin an 
cellulose. The method uses simple biological pr 

separating true residue from interfering substances m ^ 
stools and well-recognized chemical methods for su - 
analysis of the residue. The method offers severa 
tages among which are: (1) It separates indigestib e r 
into its proper fractions and quantitatively determine^ 
fraction whether in feces or foods. (2) It has been 
to a wide variety of materials and has enabled us to ac 
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for essentially 100 per cent of such materials. Such an anal-* 
ysis by older procedures has been impossible and in such a 
material as v,-heat bran 15 to 50 per cent was unaccounted for. 
With this method not only can the cellulose, lignin and hemi- 
cellulose be quantitatively determined in any foodstuff, but 
after ingestion they can be accurately estimated in the stools. 


Tabulation 


1 

Cellulose 

Hcmi- 

cellulose 

Lignin 

! 

WTieat bran 

Low 

High 

Moderately high 

Alfalfa leaf 

High 

Low 

High 

Corn germ meal 

Low 

High 

Low 

Carrots 

High 

, High 

Low 

Cotton seed hull 

Low 

1 High 

High 

Sugar beet pulp 

High 

j High 

Low 

Peas 

High 

1 Low 

Low 

Cabbage 

High 

' High 

Low 

.Agar 

None 

High 

None 

Cellu flour 

1 High 

Low 

None 


Equipped with this improved technic we concentrated by 
simple bland procedures the indigestible portions of ten food- 
stuffs, analyzed the materials and added them to the foods of 
experimental subjects on a residue-free diet.'* The resultant 
stools were weighed and analyzed by the same method.- The 
comparative analyses of material fed with the material re- 
covered in the stool indicated precisely how much cellulose, 
lignin and hemicellulose disappeared. A comparison of the 
weight of the stool on the nonresidue diet with the stool 
weight when the indigestible materials were added, showed to 
what extent each material affected bulk. The ten materials 
selected represented three tjqjes of indigestible residue: first, 
materials whose source was cereals; second, materials whose 
source was vegetables; and third, materials which had been 
processed in a manner chemically similar to that used in 
the production of crude fiber. Representatives from the 
first upie were wheat bran, com germ meal (this is the re- 
mainder of the com germ after the com oil has been pressed 
out) and cotton seed hull (the ground-up hulls of the cotton 
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amounts, as the volatile fatty acids, cannot be demonstrated 
in the stools. Pittman and Olmsted^ found that lactic add 
added to fresh stool material was destroyed. We felt sure 
that the volatile acids produced on high carbohydrate diets 
were stimulating to the colon and that the increase in stool 
bulk was due to increased peristalsis. Since the indigestible 
carbohydrates are much more effective in increasing stool 
bulk, we wondered whether in their case also the eSects on 
the intestine might be from the fermentation of cellute 
rather than because of their mechanical distention of the m 
testine, the explanation which has usually been offered. 

Indigestible residues consist of cellulose, lignin and hetni 
cellulose. If one examines the analytical data of any cer , 
the words cellulose, lignin and hemicellulose do not appeat “ 


method iivliicb 
and todav 


one finds the term crude fiber, referring to a 
was devised seventy years ago at Weende, Germany, 
widely accepted by agricultural chemists. According to^^ 
method any cereal or vegetable material is digested v.at 

and the acid and 


boiling dilute acid and alkali for a given time 


after thh 


alkali soluble products filtered off. What remains 
, double digestion is called crude fiber. Williams aa 
sted,^ in a recent paper, showed that crude fiber 
only a variable fraction of the combined cellulose, 
hemicellulose. The crude fiber method is of no 
determining the individual fate of cellulose, lignin ^ 
cellulose in the intestinal tract. For this reason 

Olmsted defined indigestible residues and propose 

the stools and 


bio- 


and hem’-- 
j fc- 


chemical method for isolating them from 
termining separately the amounts of cellulose, lignm ^ 
cellulose. The method uses simple biological te n^^^ 
separating true residue from interfering substances 
stools and well-recognized chemical methods for su 
analysis of the residue. The method offers se\ era 
tages among which are: (1) It separates indigesti ^e^^ 
into its proper fractions and quantitatively gpo!:'- 

fraction whether in feces or foods. (2) It has 
to a wide variety of materials and has enabled us to 
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for essentially 100 per cent of such materials. Such an anal- * 
ysis by older procedures has been impossible and in such a 
material as wheat bran 15 to 50 per cent was unaccounted for. 
With this method not only can the cellulose, lignin and hemi- 
cellulose be quantitatively determined in any foodstuff, but 
after ingestion they can be accurately estimated in the stools. 


Tabvxatiok 


1 Cellulose 

1 

Hcmi- 

ccllulose 

Lignin 

WTieat bran 

' Low 

High 

Moderately high 

Alfalfa leaf 

High 

Low 

High 

Corn germ meal 

Low 

' High 

Low 

Carrots 

High 

High 

Low 

Cotton seed hull 

Low 

1 High 

High 

Sugar beet pulp 

1 Hich 

High 

Low 

Peas 

1 High 

. Low 

Low 

Cabbage 

1 High 

' High 

Low 

.^gar 

Xone 

High 

None 

Cellu flour 

1 High 

Low 

None 


Equipped with this improved technic we concentrated by 
simple bland procedures the indigestible portions of ten food- 
stuffs, analyzed the materials and added them to the foods of 
experimental subjects on a residue-free diet.® The resultant 
stools were weighed and analyzed by the same method.- The 
comparative analj^ses of material fed with the material re- 
covered in the stool indicated precisely how much cellulose, 
lignin and hemicellulose disappeared. A comparison of the 
weight of the stool on the nonresidue diet with the stool 
weight when the indigestible materials were added, showed to 
what extent each material affected bulk. The ten materials 
selected represented three types of indigestible residue; first, 
materials whose source was cereals; second, materials whose 
source was vegetables; and third, materials which had been 
processed in a manner chemically similar to that used in 
the production of crude fiber. Representatives from the 
first tj-pe were wheat bran, com germ meal (this is the re- 
mainder of the com germ after the com oil has been pressed 
out) and cotton seed hull (the ground-up hulls of the cotton 
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seed). Representatives of the second type were canots, al- 
falfa leaf, peas, cabbage and beet pulp (the latter is the pulp 
of the sugar beet after the juice has been extracted). ^ 
these materials were coarsely ground, washed overnight mti 
water at 60° C., air dried, and ground to pass a 20 -mesh sieve 
(but not through a 40-mesh) and finally extracted with al- 
cohol. A pound or two of concentrated material fioui the 
vegetables represented large amounts of raw materials because 
the indigestible residue of carrots, cabbage, and peas amouuts 
to from 2 to 3 per cent of the green weight. 

The analyses of these products differed in the content o 
cellulose, lignin and hemiceUulose. Most of the mate ^ 
were concentrated so that the combined cellulose, lignm an 
hemiceUulose represented from 50 to 80 per cent of the toh 
dry weight. The cellulose ranged from 16 to 35 
The lignin in most of these materials was very small. ^ 
was enough lignin in bran (8 per cent), alfalfa leaf ( 
cent), and cotton seed hull (21 per cent) to judge the e 
Hemicelluloses ranged from 10 to 35 per cent. ^ 
tirely hemiceUulose, i. e., 81 per cent. The individum 
teristics of these materials is simply summarize ^ 
tabulation. When such materials were fed to subjects 
constant basal, nonresidue diet, the results plainly showe 
those materials which contain the most hemicell 
most efficacious in increasing the weight of the stools. ^ 
materials which contained cellulose were not particu ar } 
ful unless they also contained hemiceUulose. T ^ 
flor, which is almost entirely cellulose, scarcely ^ 
the weight of the stools above the basal; and peas, w 
very high in cellulose but low in hemiceUulose, 
ineffectual. Lignin is not only inactive but whenever 
apparently counteracts the effects of 
cotton seed hull, which contains a large amount ot 
lulose but also 20 per cent of lignin, did not increase 
weights to any considerable degree. Alfalfa lea , a ^ , 
high in lignin, high in cellulose but low in hemice u 
moderately increased the stools. 
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the stools vrere analyzed for the amount of these 
materials that disappeared, it vras of interest to find that the 
loss of hemicelluloses was greatest. In most instances well 
over 60 per cent and in three of the materials over 80 per 
cent disappeared. Only where the lignin was high were bac- 
teria unable to attack the hemicellulose. Cellulose disappeared 
to a less extent, but bacteria were able to attack it and usually 
between 50 and 60 per cent was lost. Assuming the volatile 
fatty acids as the best index of the fermentation of the cel- 
lulose and hemicellulose we found their excretion to be great- 
est when the greatest amount of cellulose and hemicellulose 
disappeared. 

We consider the impressions of our human subjects to be 
one of the most valuable criteria of the laxative value of the 
materials. From the standpoint of the subject’s sensations of 
a satisfactory bowel movement, it is the moist, plastic, volu- 
minous stool that is most satisfactory. Interestingly enough 
it was those materiab high in hemicellulose, such as agar, 
sugar beet pulp, cabbage, and carrots, which gave the most 
satisfactory stools. In this respect bran, because of its wide 
use, is important to consider. The stools from it are very- 
bulky but tend to be dry and often irritating. The conclu- 
sions in this research were definite, namely (1) that lignin is 
to be avoided, (2) that cellulose is useful but not nearly so 
effective as the hemicelluloses. We believe that we are the 
first to emphasize the differences in the action of cellulose, 
lignin and hemicellulose on the bulk of the human stool. 

INFLUENCE OF INDIGESTIBLE RESIDUE ON DEFECATION 

The addition of indigestible residue to the food results in 
stools of greater weight than can be accounted for by water 
and the residue escaping degradation. It has been known 
since the work of Strausburger that half of the stool is com- 
posed of bacteria and the greatest part of these are dead. In 
addition to the bacteria there is in the stools of the fasting 
animal and in the stools passed on a nonresidue diet, some fat 
nitrogen, and minerals arising from the succus entericus and 
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from the remainder of unabsorbed bile and pancreatic juices. 
When the diet contains considerable amounts of indigestible 
residue, the water content is increased, and the total daily 
output of all of the solids appearing in the fasting stool are 
increased. More nitrogen, fat and starch are lost. Much of 
the loss in^nitrogen and starch in a diet high in vegetables or 
whole grain cereals is due to the fact that the intestinal di- 
gestive juices are unable to penetrate through the cell meiu- 
branes and thus some of the digestible protein and statch 
escapes absorption. It may be that even the mixing of in- 
digestible residue with digestible food material will rault in 
less efficient absorption because of the hastened passage 
through the intestinal tract. Thus when indigestible residue 
is added, the increase in bulk of the feces is due not only to 
water and the indigestible material but to an increase in fatSi 
starch, protein and minerals and all other normal solids ffbi 
usually appear in the stool. However, the loss in calories 
resulting from bulky stools is not great, probably (as sho^ 
by Rubner) not over 10 per cent more than is lost when t e 
diet is free of indigestible residue. . , 

Hurst, and recently Garry,® discuss fully the physiolo^ ^ 
movements of the colon. When the normal bowel 
self, there is a mass peristalsis which entirely empties 
whole descending colon from the splenic flexure 
Feces are constantly present in the cecum, ascending a 
transverse colon. This fact explains the reason why so 
materials do not appear in the feces for many days after 
ingestion. Following a normal defecation feces collect 
descending colon down to the rectosigmoidal junction. ^ ^ 
mally there are no feces in the rectum. The call to s 
due to the passage of feces from the sigmoid colon 
rectum. Anyone who does routine digital rectal exami 
must be impressed with the frequency of inspissate 
particularly in the rectums of women. The call to s 
sation is lost in such individuals, but when the feces 
ing into the rectum are bulky, the call to defecate is 
insistent. 
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The absorption of water that has taken place in the cecum 
and transverse colon leaves the feces in a semisolid state in 
the descending colon. If absorption of water in this part of 
the colon results in the loss of tlie plasticity of the mass, the 
evacuation by mass peristalsis is difficult. Hemicellulose, be- 
cause of its great attraction for water, prevents overabsorp- 
tion and at the same time makes a voluminous semisolid mass. 
The celluloses, at least those that we have examined, are not 
so hydroscopic and hence the mass of feces they form is apt 
to be more solid and friction producing. 

In what way do volatile fatty acids, and perhaps other 
products of the chemical degradation of cellulose and hemi- 
cellulose, act? On this point we have no experimental evi- 
dence. However, it has been shown by the German observers, 
Bardth et al.,~ that these acids fed to dogs hasten the evacua- 
tion of the bowels. Presumably their presence in the lumen 
or the waU of the colon stimulates peristalsis or tonicity. 
Although indigestible residue stimulates the upper intestinal 
tract as well as the colon, as shown by the shorter period of time 
that cellulose-containing foods require to pass through the up- 
per intestinal tract, nevertheless it reaches the colon or rather 
the terminal ileum, where the bacterial flora is prolific, before 
it is broken down. Thus the stimulating split products of* 
cellulose and hemicellulose are liberated only in the terminal 
ileum, cecum and the ascending and transverse colon and these 
are just the areas where stimulation is most needed. 

We believe that there are certain acids in some of the fruits 
that act in much the same way as the split products of in- 
testinal residue. We refer to the acids of raw apple, the juice 
of the prime and fig and other fruits. 

IS IT NECESSARY TO ADD INDIGESTIBLE RESIDUE TO THE 
NORMAL DIET? 

There are few constipated indiriduals among the well- 
nourished and obese. It is the asthenic, undernourished 
woman who is most apt to be constipated. This is explainable 
by the increased amount of material that the well-nourished 
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individual eats. His total food mass is much larger. There 
is no doubt in our minds that rarely would an individual be 
constipated who is given a liberal diet of vegetables and frurh 
To our classes in dietetics we teach that the normal person 
should consume from % to 1 pound of vegetables, and an 
equal weight of fruit daily. On such an intake of bulky fo«ts 
constipation is rare and no addition of a concentrated residue 
is needed. 

As we have pointed out, there are no analyses of the w® 
mon foods which state the content of cellulose and heinice 
lulose. Our analyses of such vegetables as peas, carrots an 
cabbage suggest that these contain between 2 and 3 per cen ® 
cellulose plus hemicellulose. A pound of such vegeta 
would contain approximately 10 Gm, of cellulose plus 
cellulose. It is of interest that this amount of indigos 
residue was the amount found to be quite effectual m ® 
normal subjects. Finally, we believe that indigestible res' 
in proper amounts of the proper chemical composilwn 
finely divided can do no harm even if taken 
the general population. Too much emphasis cannot be p 
upon the qualitative composition, for we have found r^ 
high in lignin and cellulose but low in hemicellulose, w 
frankly constipating and irritating to the rectum. ° 
human subjects stools from such substances were pass 
difficulty and were blood-flecked. This 
for many instances of fecal impaction recorded in 
ture and the disagreement among clinicians as to 

of adding residue to the diet. lead- 

In the last one hundred years the use of sugar 
the point where it accounts for 25 to 30 per cent of our 
The same is true of white flour. Both of these c: 

completely absorbed without residue. Before _ ^ ^ ^ 
manufactured sugar and white flour, the ingestion 
hydrate was invariably accompanied by c- 

tides of cellulose and hemicellulose. We are 
opinion that the best way to take cellulose and 
is to eat it in the natural state, that is, from vege a 
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whole grain cereals. But we believe that there is a use for 
concentrated indigestible residues which can be given to in- 
dividuals who cannot or will not take enough natural foods 
to obtain bulk. Again, there are others who have mild path- 
ological conditions which would be greatly benefited, symp- 
tomatically at least, by giving materials which cause the stool 
to be more voluminous, pliable and easily evacuated. 

clinical experience with beet pulp 

One of the basic reasons for our interest in the indigestible 
residues obtained from agricultural by-products was the hope 
that we might discover some that would be economically avail- 
able to the general population. Those materials now put out 
by the drug houses are very expensive and the great mass of 
our dispensary patients cannot afford to purchase them. Bran 
is cheap but in the form that it should be used, namely, when 
pulverized, it is not widely available, and from the qualitative 
aspect is far from an ideal material. 

hluch of the criticism raised against bran and other rough 
materials is due to the hitherto unrecognized facts (1) that 
lignin is the material which makes indigestible residue brittle, 
hard and injurious; (2) that certain indigestible residues are 
more hydroscopic than others; (3) that the size of the par- 
ticles of indigestible residues is of great importance, particu- 
larly if the residue contains much lignin, or to a less extent, 
cellulose. The hemicelluloses are so hydroscopic that they 
can hardly be irritating. If one eliminates those indigestible 
materials that contain lignin and chooses only materials which 
are high in hemicellulose and hydroscopic as well, there are 
no objections to using these indigestible residues even in cases 
of ulceration of the gastro-intestinal tract. In fact, they are 
much safer to use than whole vegetables. 

Chemically, beet pulp is composed of 34 per cent cellulose 
and 29 per cent hemiceUulose with insignificant amounts of 
lignin. The ideal indigestible residue, it seenis to us, should 
contain 10 or 15 per cent cellulose and 50 per cent hemicel- 
lulose. But of all the products we investigated beet pulp 



45^ W. ir. OLMSTED, R. D. WILLIAMS, T. BAUEBLEIN 


seemed to us to be closest to this ideal. When it absoils 
water, it forms a soft bulky mass similar to that formed by 
agar. It can be purchased at a very cheap price and is easily 
washed, dried and ground. We obtained beet pulp from tie 
wholesale dealer, washed it overnight in hot water, dried it 
in a warm air dryer and ground it fine enough to pass througi 
a 20-mesh sieve. This material is not disagreeable to taste, 
and by most of our subjects and patients is preferred to braa 
or agar. When exposed to water, it increases its volume about 
four-fold. 

It has been used by one of us (T. B.) in the gastro- 
intestinal clinic for the past three months. Any case where 
constipation predominated, whether pathological or functional, 
was given beet pulp in amounts of 1 or 2 tablespoonfuls a day. 
We have used it in duodenal ulcers, cholecystitis, so-cal 
“spastic” colitis, hypotonic colon, rectal constipation, mucou’ 
colitis, granulomatous stricture of the rectum, gastroptwi-', 
and individuals- who have been chronic laxative users. " 
experience has not been extensive but the results are morf 
satisfactory than we have obtained by the use of agar or aay 
of the types of emulsified mineral oils. Almost all 
cases were women. We had no control over the actual J 
of the stools passed, but were dependent entirely on 
ments of patients. There is no subject in the field of me 
on which the public is more misinformed than its ideas rCo 
ing the normal size of the stool. Why is it that the 
race feels that a daily large stool is the only satisfactory' 
Those of us who have weighed hundreds of stools 
people know that some days a normal stool weighs ^ 
and other days 250 Gm. But even realizing this 
the part of the average man 'or woman, nevertheless, 
that there is the strong instinct for a daily evacuation 
to us a fact that cannot be overlooked. So even 
have not checked the patient’s statements by actually 
ing the stools, the fact that these individuals taking 
are much more satisfied with their stool evacuation tha'^ ^ , 
they are taking cathartics or mineral oil, seems to U- 
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e\adence of its efficacy and we believe that the u 
material derived from a vegetable, replacing mint, 
mineral salts, vegetable cathartics, is a real therapeutic 
complishment. Whether patients will continue to take it day 
in and day out or whether it will be necessary for them to do 
so, remains to be seen. Certainly the cost of this material is 
very little indeed. 

In conclusion, we have tried to outline our past work and 
to give some of the deductions we have arrived at through 
careful study of the chemistrj’^ and behavior of the indigestible 
residue used in human diets. We have pointed out the charac- 
teristics of the ideal tj^De of indigestible residue that can be 
added to the diet of those individuals whose stools need in- 
creased bulk. And it should be emphasized that residue con- 
stitutes not so much an addition, but rather a supplement to 
the diet deficient in normal sources of residue. We have in 
beet pulp a material which although not quite ideal, is easy 
to obtain, very- reasonable in cost, and thus far in our experi- 
ence satisfactory in the results that it has given. 

BIBLIOGRAPHY 

1. Hurst, Arthur F,: Constipation and Allied Intestinal Disorders, 2nd Ed., 

Oxford University Press, 1919. 

2. Grove, E. W.; Olmsted, W. H., and Koenig, Karl: Jour. Biol. Chem., 85: 

127, 1929. 

3. Pittman, James E.. and Olmsted, W. H.; Proc. Soc. Exp. Biol, and Med., 

29: 479. 1932. 

4. Williams, Ray D., and Olmsted, W. H.: Jour. Biol. Chem., 108: 6S3, 193S. 

5. Williams, Ray D.; Olmsted, W. H., et al.: Jour. Nutrition, 11: 433, May 

1936. 

6 Garrx-, R. C.: Physiol. Rev„ 14: 103, 1934. 

7. Bardth, H.; Edelstein, F.; Lanstein, L., and W^elde, E. Z.: Kinderh 1- 
139. 1911. 



W. H. i>IM>Trii. K. II. Wn.MAMS, T. BAUERLEIN 


.'■rriiirrl In ii^ In hr rln^r^t If) iflcnl. \Micn it absorbs 
uairr, it fnfni=; .t snfi hiilky mass similar to that formed b)' 
atrar. It rati In- purrliasnl at a very cheap price and is easil)’ 
•.v.T'-hril, (Irird atid t*r<uttul. We ohtaincfl beet pulp from tie 
uh'ilr.alr (tralrr, wa-'hrf! it overiiittht in hot water, dried it 
it! a v..u:n .air dryer and yrmitid it fine enough to pass through 
.a .’P-tnedi ^ieve. *riii^ material is not cll.^agreeable to taste, 
.and hy ni>>.t nf mir subjects and patients is preferred to bran 
nr attar. When e.apo.ed tn water, it increases its volume about 

It' lias been Used by one of us (T. B.) in the gastro- 
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‘vidence of its efficacy and v.-e beiieve that. \be \r-c fd snc'- 
naterial derived from a vegetable, replacing mineral nil, 
nineral salts, vegetable cathartics, is a real therapeutic ax- 
:omplishment. Whether patients vrill continue to take it day 
in and day out or whether it will be neccssarv- for them tn rh- 
50, remains to be seen. Certainly the cost of this material i^ 
ver\' little indeed. 

In conclusion, we have tried to outline our past work and 
to give some of the deductions we have arrived at throush 
careful study of the chemistry" and behavior of the indigestible 
residue used in human diets. We have pointed out the charac- 
teristics of the ideal U-pe of indigestible residue that can be 
added to the diet of those indiN-iduals whose stools need in 
creased bulk. And it should be emphasized that residue con- 
stitutes not so much an addition, but rather a supplement to 
the diet deficient in normal sources of residue. We have in 
beet pulp a material which although not quite ideal, is easy 
to obtain, very" reasonable in cost, and thus far in our experi- 
ence satisfactory" in the results that it has given. 
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PEPTIC ULCER 

The disease of peptic ulcer cannot be exeniplified in all the 
variety of its manifestations during the progress of the charac- 
teristic clinical course by the immediate status of a single case. 
The following medical history is of an instructive case of pep- 
tic ulcer: 

The patient is a housewife, aged fifty-six years, who had 
complained of hyperacidity or heartburn for fifteen years, and 
had “lived on milk of magnesia and soda.” Heartburn had 
recurred in periods and came on two hours after eating. For 
the prerious six weeks there had been continuous and increas- 
ing gastric discomfort, with much eructation having a foul 
taste, “like bad eggs.” There was nausea occasionally, and 
vomiting once. The weight had been stationary at 140 
pounds. Physical strength was good. Sleep was disturbed by 
gastric discomfort. The pain was general in the upper ab- 
domen, much lessened by taking food, and insistently de- 
scribed as hyperacidity. Without adequate fruits and vege- 
tables in the diet, the bowels were constipated. The stool was 
natural and there was much intestinal flatulence. The patient 
bad had three children, and had passed a normal menopause. 
An ovarian cyst had been removed in 1911 and later, because 
of an obstructed ureter, the right kidney was removed. Con- 
stipation began then and increased. 

The patient had just returned by automobile from her 
summer home in the north, and over the week-end prior to 
examination became acutely worse, with increased general 
distress, nausea and vomiting. 

461 
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riiVM’c.il c.xaminallon .showed a woman of average stature, 
a'-lhcnir ronsiiiniion, weight 141 pounds, temperature normal, 
hlivifl proMire 124, SS, pul.se 92. Tlie ocular and body re- 
l1e.\( s were unallert'd. 'I'hc teeth .showed many' fillings and 
.several extractions, with poor posterior occlusion. The tonsils 
Were moderate in size, ragged and without present inflamma- 
tion. .\'o glands were palpable. The heart and lungs were 
normal. 'I'he arteries were not palpable. The abdomen was 
llat, soft and without muscular rigidity or tenderness. There 
was a low midline operative scar and also one in the right 
upper quadrant. \'isiblc gastric peristalsis passed from left 
to right below the umbilicus and there was marked succussion. 

Roentgen investigation showed e.xtreme gastrectasia wi 
much retained content, and the pylorus was obstructed. There 
was a perfect contour to the prepyloric area, .'\fter adequae 
lavage a second opaque meal showed the deformed duodenal 

bulb and a perfect pyloric isthmus. , npr 

.Analysis of the a.spirated gastric contents showed a F 
cent ('J'opher) free hydrochloric acid and 90 per 

(Topher) total acid. , ii, 

Blood study: hemoglobin, S4 per cent; re oo 

4,790,000; white blood cells, 10,200. , 

Urinalysis: specific gravity, 1.03S, acid; a ^ 

sugar, negative; no acetone. Microscopic exanim 

negative. , ... *pct for 

Stool analysis was not notable and t le gua 

occult blood was negative. mterference 

The patient was hospitalized and opera i 
was anticipated. The immediate treatmen ^ a 

compression of the stomach by continuous s ! and 

nasal catheter, antacid medication, intraven {ggjings 

subdermal saline. After the first day, feed- 

were allowed with aspiration of the residue ° there 

ing. Gastric comfort was promptly ^^th larger 

was evidence, from lessening aspira ’ein, . jg,.,provement 
feedings, that motility was improving. S ; ggemed 

occurred in n few days that the operative tnd.cat.o 



PEPTIC IXCEP 


'C: 


doubtful. After ten days the patient became ambnlatnry a-d 
returned home. Antacids rvere continued, dirt v.as inrrfa-''C 
and living habits restricted to a safely normal amount oi ar- 
tivity and rest. v.-ith careful regularity. 

The subsequent course was one of continued impri'memf n’ 
Roentgenological review showed the stomach of normal .'i/f 
and motility. The patient improved in general health, weicht 
and strength. All discomfort disappeared and the abdomen 
became normally “silent.’" 

This case illustrates the recurrent periods of duodenal ulcer 
actmU" over a period of years with increasing disturbance, 
generally relieved stmiptomatically by antacids, until the py- 
loric embarrassment brought on a chronic stasis. Finally in 
a period of acute exacerbation, acute edematous swelling 
stenosed the pylorus completely. Medical treatment corrected 
this reaction, restored the gastric motility and a regulated 
manner of lirdng and eating has since maintained this patient 
in a state of good health. 

Peptic ulcer, both the disease s\mdrome and its character- 
istic lesion, is wholly a medical condition. Surger>' has no 
place in the treatment of peptic ulcer until some secondary 
anatomical change has occurred to disturb gastroduodenal 
function in a fixed manner. It may seem a subtle distinction 
to speak of the disease of peptic ulcer and its characteristic 
lesion separately. The conception is, however, extremely im- 
portant. The healing of the lesion is the immediate and direct 
interest in treatment, but is not to be confused with cure of 
the functional disorders which constitute the disease. Neither 
can surgical attack upon the simple lesion cure the disease. 
Surgery cannot expect to achieve by any alteration of natural 
anatomy a restoration of disordered function, which is the 
basis and not the result of the simple lesion. The symptoms 
of peptic ulcer are chiefly pain and its associations, and they 
are due to the lesion and not to the imderlying functional de- 
rangements. This constitutes a grave danger to the clinical 
handling of the disease as relief of the pain and the restored 
comfort may be secured even before the lesion is healed and 
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rrrtninly brfnrr normal function is restored. This relief is 
rmnimiisly tahon ns a criterion of cure. 

I'.>:i>('rimrntal aiul clinical studies have arrived at a con- 
clusive justification of the term “peptic ulcer” for the chronic 
rniiiul ulcer which occurs in the stomach and duodenum. The 
acid pepsin .•accretion of tlu? stomach accomplishes the excava- 
tion anti the acid effectively prevents healing, but not unless 
their physiological regulation is disordered and malcondi- 
tionetl. 'I'lie gastric secretion in its qualitative characteristics 
is normally a natural element to the gastroduodenal mucosa, 
and it follows that some derangement in gastric physiology is 
necessary to create for the secretions such a dominant place 

in the development of the ulcer lesion. 

The disease of peptic ulcer is fundamentally an alteration 
in the function of the gastroduodenal segment into an un- 
physiological status, which permits the development of ana, 
by continuance, maintains the localized lesion of roun c > 
which is in fact only one of the abnormalities of the en 
disease. The ulcer lesion is the end-result of the intr 
chemical conditions produced by the malconditi^oning o 
lion. T'his unnaturally increased activity of J 

results from varied somatic redexes and from habit in 
These and their sequence of physiological disor 
factors which induce the chronicity of round ulcer 
normal chemical status allows at Uie site ' native 
would otherwise heal promptly by reason of the mtri^^^^^ 

health of the tissues, the progressive localized t 

cavation of die wall of the stomach by ulcer. 

creating according to location either duo activity of 

Healing is prevented by the prolonged sec ^ the 

die stomacli. The failure of the ^eabng p ^ 

affected tissues are not due to their pa g 

to their diminution but rather to^ mterferen 

tion. The balance between the variations in 

healing varies in each case fallacy of the 

the lesion and clinical course of ulcer. 

conception U.at the immediate agent or reason for th 
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to the mucosa is also tlie cause of the continuance anr] fo:- 
tension of the ulcer lesion has impeded the understandine 
other factors and seriously misdirected the efforts of both 
medical and surgical therapy. It was stated long ago by Cohn- 
heim that “there must be, in addition (to the initial defect) 
an unknown something which prevents the healing of ulcer. 

It is therefore necessan.’ to discover in man the influences 
which, as continuing factors of chronicity, affect the segment 
and alter its function. Only by correction of these factors 
can the phr,^iolQgy of the ulcer-bearing segment be restored 
in the manner to stop an otherxdsc recrudescent lesion and 
effect an actual termination of the syndrome. 

It is the abnormal conditioning by factors existent in the 
somatic status, and by the psychic and habit reactivity to ex- 
trinsic factors which creats the background for abnormal se- 
cretion. Abnormal influences upon the body of the stomach, 
the pylorus and the duodenum cause a failure in the normal 
harmony of the activity of the gastric glands and of gastric 
motility to the needs of digestion. Continuing effective secre- 
tion is the intragastric result of the factors of chronicity and 
is the proved essential of primary^ peptic ulceration. The clas- 
sical conception of hyperacidity as strong acid must be modi- 
fied. A persistent and effective acid-pepsin secretion should 
be meant, if the term hyperacidity continues to be used. The 
acid may have a high titer as is usual with duodenal ulcer or 
may be at a normal level or less as with gastric ulcer. Gastric 
secretorj'^ activdty has lost its normal conditioned restriction 
to the digestive phase of the digestive cycle and there no longer 
exists the interdigestive period of functional rest for the gastro- 
duodenal segment. It is the prolonged or persistent time 
factor of secretion which is to be considered as the essential 
meaning of hyperacidity. Without this abnormally extended 
time factor of gastric aridity the ulcer lesion and acute injuries 
to the mucosa will heal. The native reparative faculty of the 
tissues is unimpaired and its failure is not a factor in the de- 
velopment of the lesion. Healing faffs only when hindered by 
these persisting abnormal influences. It is probable that all 
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pi T.'-iijis frrfuit'iilly MifiVr such transient mucosal injury with 
t n'-unl or tu) symptoms. With, however, chronic malcondition- 
im; of pastric function the same accident will invite a con- 
tinuim; process of excavation and, when continued acidity of 
hiph titer is pronu)ter| as in the reflex pyloric sjTidrome, the 
craterinp proecs-. in the duodenum may be initiated without 
other initial accident to the mucosa. The gastropyloroduo- 
rlenal reth'X hypertonus produces pyloric hypertension, gastric 
hyperlonus, hypermotility and hyperacidity. Duodenitis may 
re-.sult from the vigorous and jirolonged bathing of the duo- 
denal bulb by a g.istric secretion of high acid titer. 

'I'he im[)airments of gastric function result from the 
habitual, often unrecognized, violations of the reasonable and 
accepted requirements of health. These irregularities induce 
secretory confusion or nonconditioning and abolish the essen 
tinl norm.'d cycle of gastroduodenal function. Irregularity o 
eating, indiscreet diet, abuse of condiments, beverages, co o, 
tobacco and confections, with inadequate bodily' rest contri u 
to that end-result. These factors of malhy'giene may ^ 
often do have associated extragastroduodenal abdomin 
case, appendicitis, cholccy'stitis, colitis and pelvic s 
which rellexly disturb pyloric function. er. 

pcrtonicity with its accompaniment of noncon 
secretion results. .As the hypermotility of the 
increases and the titer of the gastric content ns 
acidity is superimposed upon the prolonged time ac 
duodenal bulb is irritated, becomes spastic, an re 
neutralizing alkaline duodenal contents is .j; gnd 

ulcer occurs when hypotonicity impairs gas ric 
destroys the normal digestive cycle allowing . [be 

activity of the secretions. To be effective ^ 
ulcer lesion any accidents to the mucous men jis. 

low upon tills functional disorder. es 
turbances allow continued excavation o ... 
their correction is secured. This may be ach.eved 

pIpTuicer has a vety dehnite life history, 
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although ■u'ith van'ing speed, through a succession of pnih- 
ological changes. The functional derangements succeed, dur- 
ing the life history of the lesion, from first, when the pylorm 
is only functionally disturbed or the stomach alone is onl\ 
functionally deranged, to the later stages when the stomach 
is organicalh" impaired and finally when the pylorus becomes 
organically obstructed. Progress of the gastric lesion gives 
increasing callus accumulation, perigastritis and a penetrat- 
ing crater often enlarging to be an accessoiA' pocket. The 
duodenal lesion may progress similarly and either lesion may 
directly or by perigastritis involve the pylorus, causing stenosis 
by edema, cicatrix or peripyloric involvement. These organic 
embarrassments of function fix the immediate factors of 
chronicity beyond any expectation of medical readjustment. 
The}'' require surgical interference, chiefly for the purpose of 
restoring motility. Again it may be emphasized that attack 
upon the organic manifestations of the disease of peptic ulcer 
is not the correction of the essential factors. 

The medical or surgical status of an ulcer may, with our 
present facilities of investigation of the stomach, be determined 
adequately. The particular phase of the evolution of the 
lesion as it is presented for treatment can and should be de- 
termined. The recognized facts concerning peptic ulcer may 
be arranged to present in an analytical perspective the pro- 
gression in the chronic lesion, which carmot be treated properly 
upon merely its generic diagnosis as ulcer, but only after its 
current attributes are understood. It is more important to 
know of any associated intra-abdominal disease than of focal 
infection outside the abdomen, and the investigation of the 
gastro-intestinal tract and of the abdomen must be complete. 
The surgery of simple chronic ulcer is more likely to be of 
the appendix, gallbladder or pel-vic organs than of the gastro- 
duodenal segment. In many cases, removal of the appendix 
is necessar}' and occasionally removal of the gallbladder. The 
decision for such interference is made with full roentgen- 
ological evidence and clinical observation. Medical treat- 
ment is indicated so long as the physiological derangements 
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remain independent of the localized ulcer lesion and direct 
surgery becomes indicated only when the structural change 
mechanically fixes (he impairments of gastroduodenal func- 
tion.^ Medical failure, so-called, can no longer be an adequate 
.surgical indication, although it may often indicate the presence 
of some organic factor requiring surgery. This, however, 
must be defined in each case and, until it is, the possibility 
remains of inadequacy in the manner of medical management 
as outlined and followed. Surgery may not be done merely 
because of a sense of medical hopelessness. Also the social, 
economic and intellectual status of the patient may not con- 
stitute an indication for surgical interference when by analysis 
of tlie clinical and roentgenological factors, the lesion presents 
no other surgically removable organic sequelae. Neither does 
fear of cancer constitute a surgical indication until adequate 
study discloses definite or ambiguous cancerous characteris- 
tics in tlie lesion. 

The medical problem of ulcer is to correct and disestablish 
tlie factors which promote the development and progress of 
Uie ulcer lesion. Medical treatment is essentially the re- 
moval of the factors of chronicity and is directed, first to the 
healing of tlie lesion, next to improving the physical status of 
tlie patient and finally to curing the disease by restoring and 
maintaining a properly conditioned and cyclic function to the 
gastroduodenal segment. The quiescent interdigestive phase 
of gastric function is essential to healing and must be pro- 
vided and restored. The lesion of peptic ulcer will heal with 
the removal of the interfering factor — the continued acid bath 
of excessive secretion. Neutralization will accomplish this 
and can be done with the simplest of antacids which may be 
used adequately, yet adjusted to avoid alkalosis. The acci- 
dent of alkalosis indicates an indiscriminate excessive use of 
alkalizing ratlier than neutralizing agents. Gastric stasis may 
be relieved by lavage and prevented by dietetic measures. 
Diet seeks to meet several contingencies. It should stay 
witliin the impaired motor capacity of the stornach and not 
prolong the digestive period; reduce gastric acidity by avoid- 
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ance of acid and stimulating foods and by emphasis of bland 
foods which absorb the secretion; achieve adequate general 
nutrition; and maintain regularity in the digestive caxles. It 
is apparent that no single menu can be categorically assigned 
as the diet of ulcer. Initially the alternation of feeding and 
antacids, by absorption and counteraction of the gastric secre- 
tion, will pro\dde the opportunity for healing of the lesion. 
This will be prompt under such favorable conditions. Treat- 
ment of the lesion by an ambulator\- regime will avoid the 
implication that the relief of pain and other sNTnptoms by the 
same care during a relatively brief period in bo.'pital is the 
cure of the disease. After tlic lesion is healed or definitely 
started toward that end the essential restoration of the func- 
tional status of the gastroduodenal segment must receive con- 
tinued attention. This entails a careful rearrangement of the 
patient’s habits of li\dng, and may be achieved best with the 
ambulatory regime. Although the ulcer lesion may heal 
promptly, the fimctional disturbances which constitute the dis- 
ease of ulcer show a dominant tendency to persist and to ex- 
aggerate with unfavorable hygienic and health episodes. Re- 
conditioning of secretion may be accomplished easily, in the 
absence of reflex interference of extragastric intra-abdominal 
disease. A vacation may allow it, but return to old habits of 
work and living will as easily reinstate the confusion of func- 
tion. Reconstruction of the patient’s habits of life must be 
secured in some permanent manner. Since the whole of the 
patient and the manner of his life must be considered, very 
serious doubt is cast upon the claims of any of the forms of 
specific ulcer therapy now in vogue. Upon the premises out- 
lined above for the genesis of ulcer it is difficult to conceive 
of a conclusive restoration of normal physiology being es- 
tablished by any manner of injection therapy or specific oral 
administration regardless of their effects upon autonomic 
balance or tissue reactivity. These specific remedies are in 
the main urged for the healing of the lesion. 

_ TTie accidents of ulcer, perforation or hemorrhage are 
neither mevitable nor usual steps in the life history of ulcer. 
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I crforation to peritoneal surfaces requires immediate surgical 
iiUerfcrcnce. Delay is disastrous. Hemorrhage remains a 
medical problem unless associated to some anatomical sequelae 
of the simple ulcer lesion. Hemorrhage occurs from the 
opening of a vessel by reason of the excavating activity in the 
ulcer lesion. Hemorrhage can be treated best by prompt in- 
troduction of measures to permit the reparative processes to 
be eflectivc — by control of acid peptic activity with antacids 
and selected food. Extended fasting and narcotics leave the 
abnormal secretory factors of the ulcer process uncontrolled. 
This counteracts the normal hemostatic reactions at the 
bleeding point. Surgery' is indicated when the activity of the 
ulcer is encouraged by organic complications. Repeated 
hemorrhage may indicate in fact such a status but this should 
be demonstrated before recourse to surgerj'. 

With ideal medical treatment, to which there are many ob- 
structions, simple chronic ulcer will not advance into surgical 
complications. iMedical diagnosis is improving and advanc- 
ing tlie recognition of ulcer. Medical management is gradually 
freeing itself from the classical regime predicated upon the 
late, originally described, status of ulcer which has already 
advanced into a surgical condition. Treatment is now based 
upon the factors involved in the genesis of the disease and 
development of the lesion. Surgical technic continues to 
achieve more successful correction of the complicating sequelae 
of tlie ulcer lesion. It is incumbent upon the physician to 
determine the transition or the status of ulcer with some fixed 
anatomical factor of chronicitj' which requires surgery. 
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THE DIAGNOSIS OF THE STONELESS GALLBLADDER 

The term “stoneless gallbladder” includes acute cholccj's- 
titis which may or may not develop into an empyema or 
hydrops of the gallbladder; chronic cholcc>'stitis; cholesterosis 
(strawberry gallbladder without stone); typhoid carrier’s gall- 
bladder; and papillomas of the gallbladder. In general it 
may be said that, with the exception of acute cholec 3 'stitis, 
the most difficult problem for the physician when dealing with 
these patients is in the establishment of the correct diagnosis. 

The importance of recognizing the stoneless gallbladder is 
wen appreciated by reviewing its high incidence. Graham, 
Cole, Copher and Moore^ in their book concluded that 24 per 
cent of the adult population have gallstones and that an equal 
number have cholecystitis without stones. This suggests that 
20 to 24 per cent of the adult population have potential 
stoneless gallbladders which may give rise to active symptoms 
at any time. The first sentence in a new book on the gall- 
bladder by Rehfuss and Nelson^ reads, “We now realize that 
gallbladder disease is the commonest cause of upper ab- 

routine postmortem examinations 
a tte Mayo Clinic Mentzer® found pathological evidence of 
cholecystic disease in 66 per cent of the cases. Only 8 per 
cent of die 612 patients had a primary diagnosis of cholecys- 

toml ^ very few, if any, symp- 
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ACUTE CHOLECYSTITIS 

/\cu(c clioiccj’sfitis with and without stones occurred 
only 7.6 per cent of S4S cases' of gallbladder disease in tl 
Jiarnes Hospital, and it may be safely said that the numbi 
without stones constituted a small fraction of this per cent. 

The symptoms in acute cliolecystids are sufficiently cha 
acteristic so that the diagnosis can be made from the histor 
and physical findings. The onset is usually sudden, somi 
limes with a cliill. The attack begins in the epigastrium c 
right upper quadrant. The pain is e.xcrudating or only modei 
atcly severe and may radiate to the angle of the right scapuh 
Ordinarily, the pain begins to subside in twenty-four to forty 
eight liours and after a week or ten days the symptoms ar 
gone. In noncnlculous cholecystitis the pain is less sever 
and rarely colicky in nature. The fever is not high (100°- 
102° F.), and the leukocyte count averages between 10,00( 
and 18,000. Physical e.vamination reveals local tenderness 
rigidity, enlargement of liver, and occasionally the palpabh 
mass of a large, tense gallbladder. 

The value of a detailed film of the gallbladder region is 
slight, but is helpful in ruling out a renal colic from stone oi 
in demonstrating positive gallstones. Cholecystography is of 
great help in perfecting the diagnosis, but should be withheld 
until the acute symptoms have subsided. 

The occurrence of jaundice following these symptoms re- 
sults from an inflammatory obstruction of intrahepatic ducts 
from edema, infiltration with leukocytes, etc., as shown by 
Graham. 

The pathological changes vary from a mild redness of the 
mucosa to an extensive inflammatory infiltration of all the 
layers of the gallbladder wall complicated by hemorrhage, 
necrosis, or even gangrene. As the result of a partial blockage 
of the cystic duct by inflammatory debris or a stone the ac- 
cumulated contents may develop into a hydrops (if non- 
purulent), or an empyema (if purulent) of tlie gallbladder. 
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CHRONIC CHOLECYSTITIS 


A majority of all cases of dyspepsia can be aUribiiPd to 
the chronically diseased gallbladder. Ip; manifestations arc 
protean and extremely variable in intensity. Tlie progress of 
most cases is notoriously slow. Alvarez reports that the 
average duration of symptoms was nineteen years. 

The etiologi' of chronic cholccy^stitis without stonc.^ is uni- 
formly attributed to infection by any one of many different 
organisms of different virulence. Tlie mode of infection’ can 
conceivably occur by; (1) descending infection from the liver 
by bacteria carried down in the bile; (2) ascending infections 
from the duodenum up the common bile duct; (3) hematog- 
enous infections of tlie vesicle and ducts; (4) a spreading 
of infection to the wall of the gallbladder from the liver or an 
inflamed contiguous organ. The work of Graham and Peter- 
man shows that routes 3 and 4 are the most likely. 

Another tj^pe of chronic gallbladder disorder is that termed 
cholesterosis (strawberry gallbladder). Here yellow particles 
of an ester of cholesterol are present on the red mucosa giving 
an appearance resembling a ripe strawberry. A review of the 
literature shows that there is not an unanimity of opinion as 
to whether cholesterol is absorbed or excreted by the wall of 
the gallbladder to produce this condition. 


Cholecystitis occurs twice as frequently in women as in 
men.^ Obesity, multiple pregnancies and middle age are 
defimte predisposing factors. 

rehable and consistent symptom of chronic gaU- 
adder d^ease is recurrent indigestion with flatulence usually 
accompanied by mild pain and discomfort in the epigastrium 

wTL quadrant. After a large meal, especially one 

with fats, these patients suffer with “bloating,” upper ab 
dommal distention and fullness, and seek rehef by belchinl 

pe^rsSSir? infected gaUbladders are frequently troubled by 
persistent constipation and become addicted to laxatives 
eumatic and arthritic complaints are common assodates 
Nausea, vomiting, referred shoulder pain, deranged nervous 
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nnci cardiovascular systems may enter the picture to obscure 
the more common complaints. 

Laboralorj’ proccdurc.s arc frequently the only means of 
obtaining the correct diagnosis. Of these the most reliable and 
universally accejjtcd test is cholecystography. The Meltzer- 
Lyon technic for biliary drainage by duodenal intubation is a 
most helpful aid in diagnosis and in e.xperienced hands is very 
accurate. I'.,xaminations of the stools, blood and gastric con- 
tents may be helpful in a differential diagnosis. A careful 
gastro-intestinal .v-ray examination should be performed in all 
cases because the symptoms produced by cholecystiUs, gastric 
malignancy, duodenitis and peptic ulcer may make a differen- 
tial diagnosis difficult. Furthermore, cholecystic disease is 
not uncommonly associated with peptic ulcer and appendiceal 
diseases, the recognition of which requires study with the 
opaque meal. 

In a fascinating study on the evolution of the radio- 
graphic diagnosis of gallbladder disease Sherwood Moore'' 
points out how an .v-ray diagnostic accuracy of only 30 per 
cent was raised to an efficiency of 97.2 per cent by the advent 
of cholecystography (the Graham-Cole test). There was also 
a large increase in the total number of pathological gallblad- 
ders detected. This increase was composed largely of the 
stoneless gallbladders and those with cholesterol or negative 
stones. 

From tliese facts concerning cholecystitis without stones 
it is evident that: first, a large part of the population arc 
affected; second, the symptoms may be severe but are usually 
vague; and third, cholecystography is the most reliable single 
procedure in iLs diagnosis. 

The reliance placed on the cholecystographic diagnosis of 
the stoneless gallbladder requires a thorough understanding 
of this test. Graham has written that cholecystography is 
fundamentally a physiological test of the function of the gall- 
bladder, liver and biliary tracts. Certain conditions are 
necessary for satisfactory visualization;* 
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1. The dye must get into the blood stream in a smncBnt 
amount. 

2. The dye must be excreted by the liver into ihc bil^’. 

3. It must reach the gallbladder. This ncccssi{at^^ paleni 
hepatic, cystic and common ducts. 

4. The patient must be fasting in order that the splhneler 
of the common duct can divert the bile through the cy.Mic duct 
into the gallbladder. 

5. The gallbladder wall must be sufficiently normal to con- 
centrate the dye. 

A single defective link in this chain of events results in 
either faint visualization or nonvisualization. 

The following is a brief description of the technic for in- 
travenous and oral cholecystography used at the Edward 
Mallinckrodt Institute of Radiology'.’’ The intravenous ad- 
ministration of the dye is preferred to the oral method be- 
cause, in our hands, it gives more accurate results; it permits 
a liver function test; it produces fewer reactions and, most 
important, a known quantity of the dye reaches tlie blood 
stream. The oral method, however, is simpler, less expensive 
and quicker. It is ideally adapted for the routine investiga- 
tion of the gallbladder in patients receiving a gastro-intestinal 
series who do not present predominant clinical features of 
gallbladder disease. The problem of choosing between these 
two methods resolves itself largely into a matter of individual 
opinion and applicability. 

Intravenous cholecystography is directly applied to prac- 
tically all patients whose symptoms and findings primarily 
suggest gallbladder disease. A preliminary open film of the 
gallbladder region is routinely taken on the day preceding 
the intravenous injection. If gallstones are unquestionably 
visualized the patient’s physician is notified and the injection 
is cancelled. 

Ampules of phenoltetraiodophthalein sodium are prepared 
in the Barnes Hospital pharmacy to insure the use of fresh 
solutions. In the preparation of intravenous solutions too 
much emphasis cannot be placed upon the necessity of using 
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ahsoliilcly clc;iii ginssu-arc anrl freshly distilled water of 
known purity. Extreme care sliould be used in washing the 
containers, syringes, etc., free of lysol or other antiseptics 
whicli niny dram iiiin them from the sterile instrument used 
in tlieir handling. 

I'or adults the do.sage is 2.5 Gm. (3S grains) of phenol- 
((•(raindophthaleiri .sodium for patients weighing 138 pounds 



fig. .’>2 Svt-iip tor mtravi’noMs .administration of [rhcnoltctraiodophlhalein 
sodium slioning gravity flask containing 25 cc. of narm sterile saline solution 
(0 9 per cent). About 20 cc. of saline must first run in freely to verify the posi- 
tion of tile needle within llie rein 

or over. Proportionately smaller doses are given to patients 
weighing less. In the preparation of a single ampule 2.5 Gm. 
of phenoltetraiodophtlialein sodium (iso-iodeikon) are dis- 
solved in 30 cc. (1 ounce) of hot triple distilled CO 2 free 
water. The solution is filtered through five layers of fine filter 
paper and placed in a glass ampule which is sealed in the gas 
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flame and then sterilized in a boiling balh for tr'. cnfy minnD ?. 
An ampule prepared in this manner can be safely u?-d vdUnn 
a period of three weeks . 

The only preliminarc' preparation necessary for intra- 
venous cholecystography is that the patient rcceicc no fluid- 
or food after midnight on the day preceding (he injection. 
The following morning breakfast is omitted and the d>c i' 
injected at 9 a. m. The technic of the administration is il- 
lustrated in Figs. 32, 33. 



Fig. 35. — ^The glass s\-rincc containing 30 cc of phcnoliodophlhaicin sodium 
solution (1 ampule) is shon-n inserted into the rubber tubing after first steriliz- 
ing the outside of the rubber tube with alcohol. The mixture of the sterile 
saline solution and dye is observed by the operator as it flows through the 
glass adaptor fitted to the needle puncturing the vein ; thus the rate of injection 
of the dye can be absolutely controlled and stopped with the appearance of 
any toxic sy-mptoms ndthout interrupting the flow of saline. Fifteen minutes 
are required for the injection of the dye Sufficient saline is run in after all 
the dye has been injected to wash out the vein. 

The films are made in the prone position four, eight and 
twenty-four hours after the injection. The gallbladder should 
be definitely visualized on the first film. At eight hours the 
shadow should have altered in size and increased in density. 
This capacity to alter in size is considered a measure of the 
elasticity of the gallbladder wall. The increased density is due 
to the concentration of the dye resulting from the absorption 
of water by the intact and functioning mucosa of the vesicle. 
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After the second film the patient may have food and drink 
including supper and breakfast. A special fat meal is not con- 
sidered necessary. The final film is taken the next morning, 
when the gallbladder shadow has normally disappeared or has 
decreased considerably in size and density, demonstrating the 
ability of the vesicle to empt}'. If the gallbladder fills, con- 
centrates the rlye, alters in size and empties, as described 
above, it is considered normal. Nonvisualization of the gall- 
bladder means a diseased (pathological) gallbladder, A faint 
gallbladder shadow indicates an impairment of the concen- 
trating function and is somewhat proportional to the degree 
of palhologA' present. This is a treacherous sign and demands 
considerable experience in the viewing of cholecystograms. 
ShenvQod Moore® has prepared an excellent summary on the 
radiological interpretation of cholecystograms. 

For the liver function test 12 cc. of blood are removed ex- 
actly thirty minutes after beginning the dye injection. The 
blood is placed in a clean test tube, allowed to clot, the serum 
aJkalinized and compared colorimetrically with known stand- 
ards. 

The capsule method as formulated by Larimore is em- 
ployed routinely for oral cholecystography. The individual 
dosage by mouth is 4.7 Gm. (72 grains) of tetraiodophenol- 
phthalein. It is thoroughly mixed with 0.8 Gm. (12 grains) 
of pulverized agar and the mixture put into 6 stearic acid- 
coated capsules, 00 size. 

The stearic acid serves to prevent the dissolution of the 
capsules by the gastric juices. As a further precaution one 
heaping teaspoonful of baking soda is given about thirty 
minutes prior to taking the capsules to increase the alkalinity 
of the intestines. The dye thus passes into the duodenum 
witliout being converted into the insoluble acid tetraiodo- 
phenolphtlialein. The stearic acid coating is digested by the 
alkaline intestinal juices and, as the powdered agar becomes 
moistened, it swells and tends to prevent ‘caking of the dye. 
The dye is carried to Uie liver by the portal circulation where 
it is excreted in the bile. The gallbladder shadow is produced 
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in the same manner as described under the intravcnou.- 
method. 

No preliminary' preparation for oral cholecystography i^ 
necessary and it is preferable that the patient have the regular 
evening meal. At 7:30 n. m. the patient takes the soda in a 
half glass of water. Then, within the hour of 8 v. m. and 9 
p. M. all 6 capsules are taken with as little water as necessary 
to swallow them. Food and drink except for small amounts of 
water are prohibited and breakfast is omitted. 

Roentgenograms are made twelve, fifteen and eighteen 
hours following the ingestion of the capsules. After the 
second film the patient has the regular noon meal. 

Any adequate visualization of the gallbladder without ab- 
normalities of position, size, contour, or content (stones or 
papillomas) is considered normal. Very' faint shadows or non- 
visualization associated with reactions, as severe diarrhea or 
early vomiting, is classed as indeterminate because loss of the 
dye vitiates the results. This occurs in a minimal number of 
cases and the test is repeated, preferably by the intravenous 
method. 

Reactions have caused no significant inconvenience to the 
patients, who rest in a horizontal position for one-half hour 
after the injection as a precautionary measure. Hypodermic 
injections of 4 to 8 minims of adrenalin controlled urticaria 
and reactions simulating circulatory shock. Abdominal 
cramps and diarrhea following oral administration of the dye 
are best treated with codeine and paregoric. 

The only definite contraindications for intravenous or 
oral cholecystography are severe cardiac disease and patients 
with very low blood pressure. From a physiological viewpoint 
patients with acute liver infections, common duct obstruction 
or acute yellow atrophy of the liver, should not be submitted 
promiscuously to cholecystography. In patients with jaundice 
of any type the gallbladder is rarely visualized. The test 
should be deferred with patients having high fever, severe 
cachexia, or marked dehydration. 

While cholecystography is invaluable in the diagnosis of 
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?(oiicI('ss gallbladders R should be emphasized that a path- 
ological cholccyslograni is not a sufficient reason for cholecys- 
tectomy. Several writers have called attention to the unsatis- 
factory results following cholecystectomy on patients whose 
gallbladders revealed only minimal changes. Graham and 
Mackey rejiort that “In the absence of severe pain the bene- 
ficial results to be obtained by cholecystectomy in cases of a 
sloiieless gallbladder are likely to be unsatisfactory in ap- 
proximately 40 per cent.” The determination of how much a 
patient’s symptoms are due to Uie gallbladder in a case of 
minimal disease necessitates an extremely thorough study for 
sources of other trouble before resorting to operation. It is 
well to remember that cholcc3'Stitis without stone is a dis- 
order the severity of which varies vadely and includes the 
borderline area between functional and organic disease. 
Kirklin and blakc'' point out that “However valid the cho- 
lecystographic signs of impaired function may be of disease of 
the biliary tract, they will not determine whether the disorder 
is transient or chronic, mild or severe, or whether it is the 
cause of the patient’s chief complaint, and determination of 
tliese matters rests solclj' with the clinician. In short the 
roentgenologist and the clinician are obliged to cooperate.” 

SUMMARY 

In spite of the widespread occurrence of cholecystitis 
without stone there is no lesion in tlae abdomen that requires 
a more painstaking study of the patient’s history and chole- 
cystograms. Such an illusive diagnosis must be confirmed 
further by the differential elimination of other disorders in the 
abdomen. 

The author expresses his appreciation to Dr. Sherwood 
Moore and Dr. Glover H. Gopher for tlieir help and sugges- 
tions. 
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DIAGNOSIS AND TREATMENT OF PULMONARY 
BLEEDING 

Pulmonary bleeding is one ol Ibe most important symp- 
toms of pulmonary disease and certainly the most striking to 
the patient. For the proper handling of a case of pulmonan,' 
hemorrhage, it is essential first of all to make a correct diag- 
nosis. V^'hile the majority of cases of pulmonary bleeding is 
due to tuberculosis, careful study has shown tliat many cases 
have been erroneously diagnosed. The routine use of lipiodol 
and bronchoscopy in doubtful cases has been particularly 
valuable. In this discussion the chief consideration will be 
that of bleeding from the lungs and bronchi. 

From the standpoint of diagnosis it is important to dis- 
tinguish between hemoptysis and hematemesis. This is 
usually easy but there are times when blood from the lungs is 
swallowed and more rarely vomited blood may be aspirated 
and then coughed up. The history of previous or subsequent 
pulmonary trouble is important. In the absence of a sugges- 
tive history, as when hemoptysis or hematemesis occurs as an 
initial symptom, the character of the blood is important. Pul- 
monary blood is usually frothy, bright red in color, alkaline in 
reaction, the coagula are usually small and there may be mixed 
mucopus. Gastric blood is usually dark, clotted, may be 
mixed with particles of food and is often acid in reaction. 
The patient usually turns pale and may faint and then has 
hematemesis, while in hemoptysis the bleeding occurs first and 
then pallor and faintness ensue. 

483 
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Jvocal coiulitioiis in the nose, throat and larj'nx must always 
he considered in supposed eases of pulmonary bleeding. These 
are more properly taken up by the rhinolarjmgologist but 
should be mentioned here. Tlic tiosc may be the seat of 
epislnxis. In the viouth, a gingivitis may be the source of the 
blood. Adenoids occasionally bleed. In the pharynx periton- 
sillar alxt^ccss and varicosities at the base of the tongue may 
cause profuse bleeding. In the larynx the follom’ng condi- 
tions may cause bleeding: luetic, tuberculous and malignant 
ulcers, injuries, varicosities, angioma and any acute laryngitis. 
In the trachea, luetic or malignant ulcers, foreign bodies, vari- 
cosities, congestion from pressure of an aneuty'sm, an enlarged 
thyroid or tumor, irritant gases such as chlorine or mustard. 

Practically all of the above mentioned causes for bleeding 
may be directly visualized by Utc latymgologist and bronchos- 
copist. 

Bronchopulmonary bleeding may be classified as follows: 

(/l) Diseases of llic lungs and bronchi; 

1. Pulmonarj’ tuberculosis, 

Z. llroncliiecta.sis, 

3. Itroncholilhiasis, 

Pulmonary abscess, 

S. Pulmonary gangrene, 

0. New growths, 

7. Injuries of the lung, 

8. Pneumonia, 

9. Pneumoconiosis, 

10. Fungus infections, 

11. Foreign body, 

12. Fusospirochetosis. 

(li) Diseases of the heart and vessels: 

1. Mitral stenosis, 

2. Thromboses and emboli from cardiac disease, 

3. Emboli from phlebitis, 

4. Aortic aneurysm rupturing into the lungs, bronchi or trachea, 

5. Hypertension. 

(C) Diseases of the blood. 

(Z>) Vicarious menstruation. 

(F) Hemoptysis in the healthy. 
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(A) DISEASES OF THE LUNGS AND BPONXHl 

1. Pulmonary Tuberculosis.— Every case of frank pnl- 
monar}^ bleeding should be considered as pulmonaiy tubercu- 
losis unless proved othervase. There are three U-pes of bleed- 
ing in tuberculosis. In the early stage, the hemorrhage is 
usually caused bj' a local inflammatoiY' hyperemia, the amount 
of blood is small, usually mixed with sputum. Later, a.'^ soften- 
ing of the lung takes place, small vessels may be invaded and 
rupture takes place. This may give rise to a profuse hemor- 
rhage. In the last or cavitation stage, tlie severest U-pe of 
hemorrhage occurs due to rupture of a miliarx' aneurysm in 
the wall of a pulmonary arteryc If this lies in a large cavity, 
fatal hemorrhage may take place. This fortunately is rare 
and recovery may take place from the severest type of hemor- 
rhage in tuberculosis. Fishberg states that less than 2 per 
cent of bleeding consumptives die from hemorrhage directly. 

The diagnosis of tuberculosis is usually obvious. The pre- 
vious history, past and family, the physical examination, 
study of the sputum, s-ray are all of equal value. It must be 
remembered that with severe bleeding, very little examina- 
tion may be possible and accurate diagnosis may have to be 
deferred. In doubtful cases, a tuberculin test may be of valug, 
especially when negative. The age of the patient is of value, 
hemorrhage in tuberculosis occurring in the young and middle- 
aged. There is a definite small group in which the findings are 
so minimal that only subsequent developments can assure the 
diagnosis. These cases must be considered as tuberculosis in 
the absence of some other satisfactory explanation. Other 
diagnostic features will be taken up in the consideration of 
other causes of bleeding. 

2. Bronchiectasis. — ^Hemorrhages are very common in 
bronchiectasis, occurring in SO per cent of the cases. The 
blood is usually well mixed with sputum but in some cases, 
there may be severe bleeding, practically never fatal, how- 
ever. Differentiation from tuberculosis is usually easy. The 
site of the bronchiectasis is usuaUy basal but the occasional 
case of apical bronchiectasis will be confusing and more diffi- 
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cult of dificrcnfiation from tuberculosis. The study of the 
■Tutum is the chief differential point. The routine use of 
lipiodol is indicated in all cases of pulmonary bleeding where 
diagnosis is obscure and where the necessarj' manipulation of 
the patient in introducing the lipiodol will not be harmful. 
Often bronchicctatic areas which have been completely over- 
looked b\' phj’.sical c.xamination and ar-ray have been visualized 
with oil. This is particularly true in cases where the diseased 
lung field is covered by the heart shadow. It must be re- 
membered that bronchiectasis is common in pulmonary tuber- 
culosis. i\Iany of our bronchicctatic cases have been broncho- 
scoped for direct visualization of bleeding areas. 

3. Broncholithiasis. — The most common s}Tnptom of 
broncholithiasis and pneumolithiasis is bleeding. Bleeding is 
usually mild but at times may become fairly severe. It is 
rarely fatal. The blood may precede the coughing up of a 
stone or may occur without the e.xpulsion or may follow the 
stone. One of my patients who has coughed up approximately 
25 stones in the past three years was able to foretell the pass- 
ing of a stone. The initial symptom was pain in the anterior 
chest. This was followed by a rather profuse hemorrhage 
and then a stone w'ould be coughed up. Shortly after the ex- 
pulsion, the patient was free of all symptoms and remained 
asymptomatic until the next attack. The diagnosis is, of 
course, dependent on the history, but one must question the 
patient specifically about the presence of “stones” in the 
sputum. A tentative diagnosis may be made on the basis of 
numerous calcifications seen in the *-ray plate. There are 
occasional cases in which no broncholiths are visible in the 
.r-ray. Stones have been expelled following induction of ar- 
tificial pneumothorax in cases where no stones had been pre- 
viously expectorated. Lipiodol may show the presence of a 
blocked bronchus. Bronchoscopy may show the stones in the 
bronchial lumen or perforating into the bronchus and the 

stones may be easily removed. 

4. Pulmonary Abscess. — ^Abscess of the lung often shows 
bloody sputum usually well mixed with pus. Frank bleeding 
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may be present. The diagnosis is based on the symptoms of 
a pyogenic infection, fever, cough and foul purulent sputum. 
The physical signs are those of cavity but are not readiU 
made out unless the abscess is large and close to the periphery. 
The x‘-ray shows a rarefaction with a fluid level. Apical 
abscess may be difficult to differentiate from tuberculosis. 
The sputum examination for tubercle bacilli is important. 
Elastic tissue is present in lung abscess. Clubbing of fingers 
is common in pulmonary abscess. Lipiodol may be necessar\' 
to distinguish from bronchiectasis. Lung tumors may be 
secondarily infected and give symptoms of lung suppura- 
tion. 

5. Pulmonajy G ang rene. — Bleeding in gangrene varies 
from a small amount of blood to very large hemorrhages. 
Indeed, fatal hemorrhages are not infrequent. The diagnosis 
is based on the symptoms of cough and sputum of verj' offen- 
sive odor. Large amounts of lung tissue may be expectorated. 
Most cases progress to a rapid death, although an occasional 
one survives. 

6. New Growths. — Cancer of the lung is one of the most 
common causes of hemorrhage in people past fifty. Bleeding 
may be absent, may be slight and may appear as blood streaks, 
or there may be a profuse but rarely fatal hemorrhage. The 
diagnosis is based on the symptoms of pain in the chest, 
dyspnea and hemoptysis in a person past middle life; the 
presence of a more or less characteristic mass on physical 
signs and x-ray; a pleural effusion which may contain malig- 
nant cells; the presence of malignancy elsewhere; the presence 
of atelectasis as evidenced by the use of lipiodol; the broncho- 
scopic evidence of tumor; the presence of tumor tissue in ex- 
pectorated sputum; thoracoscopy may directly visualise a 
tumor and finally, an exploratory thoracotomy may be neces- 
sary for diagnosis. 

7. Injuries of the Lung. — Any severe trauma to the chest 
wall may cause mild or severe pulmonary bleeding. Those 
cases in which fractured ribs puncture the lung are quite ob- 
vious. Severe bleeding may occur following blows without 
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fracture. Iii .‘;ucli case?, (he possible inciting of an old tuber- 
nilnu.s process nuisl be considered, tljough undoubtedly bleed- 
ing may take place from the normal lung. Spontaneous 
imcumot borax may produce pulmonary bleeding particularly 
it the lung is torn. Memorrhage may occur after attempted 
paracentesis of the pleural cavity. 

S. Pneumonia. — I'hc early sputum in lobar pneumonia is 
blood-streaked and later becomes rusty. Occasionally pneu- 
monia may start out with a brisk hemorrhage. In broncho- 
pneumonia of the influenzal type frank blood is often present 
in the sputum. The diagnosis is usually easy although tuber- 
culosis must always be kept in mind. 

9. Pneumoconiosis. — This condition is verj’’ rarely a 
cause for hcmopt 3 'sis. Occasional!}' cavities occur in anthra- 
cosis which might produce bleeding. Bleeding is seen in 
chalicosis. The severe tj'pes of hemorrhage are usually as- 
sociated with secondary tuberculosis. 

10. Fimgms Infections. — ^Actinomycosis, aspergillosis and 
strcptothricosis cause chronic lung suppuration and may pro- 
duce bleeding. This is usually an important sjmiptom. 

11. Foreign Body in the Lung, — This may cause im- 
mediate bleeding, particularly if tlie foreign body is nonor- 
ganic. Any foreign body may produce bloody sputum as 
pulmonary suppuration develops following blockage of a 
bronchus. Diagnosis depends on the historj' of a foreign 
body, symptoms and physical signs of obstructive breathing 
and bronchoscopy. The latter is very important and should 
always be done even in doubtful cases. Lipiodol may be done 
prior to bronchoscopy and may show an obstructed bronchus. 

12. Fusospirochetosis. — Bronchopulmonarj' spirocheto- 
sis may cause blood-streaked sputum or mild hemoptysis. 
The diagnosis is made on the finding of fusiform bacilli and 
spirochetes in large numbers in the sputum. These organisms 
are often present in small numbers, as secondar}' or nonim- 
portant organisms in chronic lung disease. 
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(B) DISEASES OF THE HEART AND VESSELS 

Mitral lesions very- commonly cause hcmorrliages. Snn-,r: 
observers feel that it is probably second only to tuberculosis 
as the most common cause of pulmonary bleeding. \\ bile 
hemorrhages are usually slight, coming by diapede.sis nr rup- 
ture of capillaries, at times very' severe paroxysmal pulmonary 
hemorrhages may occur.’ Death from hemorrhage may occur 
in mitral stenosis. Infarcts form and produce dense shadows 
in the lung which may be difficult to differentiate from pul- 
monary tuberculosis. It is a well-known fact that patients 
with mitral stenosis often find their way to a tuberculosis 
sanatorium because of the bleeding. The diagnosis is de- 
pendent on a careful examination of the heart. The charac- 
teristic murmurs may be absent when the heart is rapid and 
a flutter or fibrillation may be overlooked. The dense shadows 
sometimes seen in the lung picture in mitral stenosis follow- 
ing hemorrhage disappear quickly and completely %Yith im- 
provement. Pulmonary tuberculosis is extremely rare in 
mitral stenosis. 

Thrombi and emboli from cardiac disease and emboli from 
other sources cause hemorrhages of varying degrees. An in- 
farction may be present without hemoptysis. The diagnosis 
of infarction is based on the history of probable presence of 
emboli, sudden pain in chest, dizziness, hemorrhage and 
physical signs of infarction. A large infarction is immediately 
fatal. In the lesser bleeding of cardiac congestion heart 
failure cells are usually foimd in the sputum. 

An aortic aneurysm may produce seepage of blood into the 
bronchopulmonary tract and cause frequent bleeding. The 
sudden rupture of the aneurysmal sac into the lungs or bronchi 
causes severe hemorrhage with immediate death, a common 
ending in aortic aneurysm. 

Occasionally, bleeding occurs from the lungs in cases of 
hypertension in which there is no evidence of tuberculosis. 
This may be due to congestion or infarction. 
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(C) niSEASES OF THE BLOOD 

Purpura, jn-rnicious anemia, scurvy, hemophilia, leukemia, 
all may produce hemopU’sis. Bleeding, however, is unim- 
pnrlanl in these cases. 

(D) VICARIOUS MENSTRUATION 

It is a well-known fact that tuberculous women are apt to 
spit blood during the menstrual period. Occasionally non- 
tubiTcuIoiis pregnant women have periodical pulmonary hem- 
orrhages which cc.'isc following childbirth. At times, apparently 
he.althy women have severe hemorrhages during menstruation. 


(R) HEMOPTYSIS IN THE HEALTHY 

PulmonaiA' bleeding may occur in young healthy indi- 
viduals without any apparent explanation. Bleeding may 
recur from time to time. Man}’' of these cases have been 
followed for years without developing any pulmonary lesion, 
d'uberculosis must be carefully considered. 

TREATMENT OF PULMONARY BLEEDING 

Mild hemorrhages require no special treatment other than 
that of the underlying condition. In all cases of pulmonai}’ 
bleeding, tlie patient should be reassured that it is in itself 
of little significance. There is considerable truth in the state- 
ment that if the patient survives tlie immediate effects of the 
hemorrhage, the prognosis from the standpoint of blood loss is 
good. As stated above, pulmonary bleeding very rarely causes 
death. However, tliere is much to be gained by the proper 
handling of a case. It is, of course, extremely important to 
make a proper diagnosis. Since severe bleeding contraindi- 
cates any extensive examination, diagnosis may be delayed 
and treatment instituted without exact knowledge of the kind 
and site of the bleeding lesion. It must be emphasized that 
pulmonary hemorrhages often stop spontaneously, so that the 
apparent excellent tlierapeutic effect of any of the numerous 
methods used must be interpreted with caution. 
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1. General Methods. — Absolute bed rest is indicated, but 
the patient should be put and kept in a semircclininc position 
so as to facilitate the expulsion of blood and sputum. The 
patient is usually very apprehensive and should be calmed and 
assured that the hemorrhage is not serious and null soon stop. 
He should be encouraged to bring up the secretions in the 
bronchial tubes gently and with little expulsive effort. He 
should be allowed to move quietly in bed but not to the com- 
plete sitting position. An ordinarj’^ chest binder may help re- 
duce the cough. The period of, rest is dependent entirely on 
the cause of bleeding. 

The use of morphine has long been a mooted question. 
To snow the patient under and allow him to retain blood clots 
and sputum is to encourage aspiration pneumonia, atelectasis 
or spread of the pathologic process present. However, mor- 
phine produces rest of the body, peace of mind and allays ex- 
cessive cough. Severe coughing obviously encourages renewed 
bleeding. It is best, therefore, to give codeine first, and if 
this is insufficient a small dose of morphine, preferably Vc, grain, 
may be given. It is usually unwise to repeat the morphine. 
Sodium bromide is of value in 5-grain doses. 

An ice-bag to the chest is a measure of reassurance to the 
patient, but probably has no other real value. Swallowing of 
small bits of ice is usually advised. 

Binding of the limbs, the arms and legs for one-half to 
two hours with a tourniquet and then slowly loosening the 
tourniquet may be of value. This is supposed to increase the 
thrombokinase in the blood and encourage blood coagulation. 

The diet is important during bleeding. The patient should 
be starved for a few hours. A soft diet should be used with 
limitation of ingested fluids. Hot foods, tea, coffee and alcohol 
are contraindicated. A regulation diet may rapidly be re- 
sumed several days after cessation of bleeding. 

Artificial Pneumothorax . — ^In pulmonary tuberculosis ar- 
tificial pneumothorax is our most effective measure when other 
simpler methods have failed. It is, of course, necessary to know 
from which side the hemorrhage is coming. This may be very 
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cliflicuk ns the tuberculous lesion may be bilateral. The 
patient’s sytnptoms, the physical signs, and the a:-ray are help- 
ful in the localization. In cases wliere it is impossible to 
localize the site, pneumothorax may be induced on the most 
likely side. Some maintain that even if the wrong side is col- 
lapsed, a favorable effect is produced on the bleeding lung. 
When pneumothorax is technically impossible because of ad- 
hesions, other forms of collapse therapj’^ may be used. Phren- 
icectomy in conjunction with artificial pneumothorax has been 
of value. Plombage may stop the hemorrhage coming from 
an apical ca\'ity. Finally tlioracoplasty may be necessary to 
control hemorrhage in tuberculosis. 

In nontuberculous lesions collapse therapj' may also be in- 
dicated. We have stopped hemorrhage in cases of bronchiec- 
tasis and lung abscess by artificial pneumothorax. We have 
had a striking instance of cessation of bleeding in bronchiec- 
tasis by phrenicectomy. IVe have had the interesting e-xperi- 
ence on several occasions of tlie expulsion of an unsuspected 
broncholith following artificial pneumothorax for bleeding. 
There arc certain cases of undiagnosed pulmonary bleeding 
in which one may be justified in inducing a pneumothorax for 
sjmiptomatic relief. The compression may be immediately 
effective and continue so long as the lung is collapsed. 

Bronchoscopy . — Bronchoscopy is of considerable value in 
the diagnosis and treatment of pulmonary bleeding. It 
should be used routinely in all cases of undiagnosed pulmonarj' 
hemorrhage unless there is some special contraindication. As 
a therapeutic measure it is of particular value in cases of 
foreign bodies, broncholiths and endobronchial tumors. The 
bronchoscopist may be able to directly treat bleeding areas in 
the tracheobronchial region. He may indirect!)'’ influence 
hemorrhage by his treatment of lung abscess and bronchiec- 
tasis. Bronchostenosis may be favorably affected. 

Lobectomy and Pnenmoncctomy . — This special operation 
is indicated not because of bleeding in itself but because of 
the underlying lesion. Lobectomy is the operation of choice 
in bronchiectasis. In carcinoma of the lung it is the only 
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method of cure except in Uiose rare cases in which an early 
endobronchial tumor may be satisfactorily removed by the 
bronchoscopist. Removal of an entire lung for carcinoma ha- 
been successful. 

2. Methods to Reduce Blood Flows and Increase Co- 
agulation. — There are many drugs which have been advo- 
cated for pulmonary bleeding. The purpose of the drug is 
either to reduce the pulmonary blood flow or to increase the 
coagulability of the blood. It must be said that in spite of 
enthusiastic support on the part of many, most of the drugs 
are probably valueless. However, they should be mentioned. 

Salt . — The swallowing of a tablespoon of common table 
salt dissolved in a glass of water is a time-honored remedy. 
This is said to increase the coagulation of blood. The salt 
may be injected intravenously, 5 cc. of a 10 per cent solution 
may be used, 10 cc. of a 10 per cent calcium chloride solution 
may be used for the same purpose. 

Emetine . — ^This may be used hypodermically in V"- to 1- 
grain doses in place of ipecac. It is supposed to act as a 
hemostatic. Its value is doubtful. 

Ergot is a very popular remedy but it actually causes a 
rise in the pulmonary blood pressure and should not be used. 

Digitalis raises blood pressure in the pulmonary artery and 
is therefore theoretically harmful. 

Aconite produces a definite fall in the pulmonary blood 
pressure and may be of value. 

Pituitary extract while raising the systemic blood pressure 
lowers the pulmonary blood pressure. It may be used in pro- 
tracted cases. 

Atropine may be given hypodermically in M.oo -grain doses 
with apparent benefit. 

Congo red given intravenously was first advocated by 
Becker.^ He gives 10 cc. of a 1 per cent solution intra- 
venously. It is supposed to reduce clotting time, increase the 
blood platelets and blood fibrin content. 

Ammonium tartrate is strongly recommended by Maltei 
and Escudies.® It is given daily in 10-Gm. doses for five days. 
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A-J\.(iy oj the sclent is advocated by Neddermeyer'* who 
.states tliat it liastciis blood coagulation. 

Adri ttdlin by nioiitii and subcutaneous injection has been 
e.Ntensively used witli doubtful results. Ascoli*' has recently 
.id\oc.ited a method by Dr. Guiffrida in which adrenalin is 
injected directly into the bronchi by the intratracheal super- 
glottic route, i hree cc. of a Viooo solution of adrenalin di- 
luted with 2 cc. of water is used and may be repeated in 
twelve hours. 

Intratracheal injection of water is highly recommended by 
Pennetti'^ who states that it causes a reflex vasoconstriction 
and stops hemorrhages in the majoritj' of cases. 

Camphorated oil in hypodermic form, S to 10 cc. of a 25 
per cent solution, is highly recommended and apparently stops 
hemorrhage. 

Parathormone, may be used intravenously in 10-unit doses. 

The nitrites may produce a lowering of the pulmonary 
blood pressure and may be of value in this way. It may be 
used in the form of amyl nitrite or nitroglycerin and should 
be given in larger doses than normally used. 

Purgation in the form of cpsom salts lowers the blood 
pressure and may be used with benefit. 

Alum, tannic acid and lead are of no value. 

Gelatin best given by mouth may be used but is of doubt- 
ful value. 

Calcium salts by mouth have long been used but have no 
influence on the bleeding. 

Coagulants such as thromboplastin, coagulin, fibrogen, etc., 
are all supposed to increase blood coagulation but have been 
ineffective. 

Blood transfusions in small amounts up to 100 cc. of blood 
have proved of value. Larger amounts increase the blood 
volume and are tlierefore of some danger. The question of 
severe blood loss must of course be considered. Horse serum 
may be used in nonsensitive cases. 

In all cases of pulmonary bleeding it is, of course, essen- 
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tial to treat the underljang cause, the bleeding often being 
of minor importance. 


SUMMARY 

The first consideration in the handling of a case of pul- 
monary bleeding is a proper diagnosis. The routine use of 
lipiodol is of tremendous diagnostic value especially in the 
nontuberculous cases. Bronchoscopy is also a valuable ad- 
junct. 

The treatment is primarily the proper management of the 
underljnng lesion. The general methods of treatment are by 
far the most important. Bed rest, reassurance of the patient, 
sedation enough to control the cough and allay tlie patient’s 
mind, all these measures are of prime importance. None of 
the drugs mentioned above are specific but they may be used 
in protracted cases. WTien all the simpler measures have 
failed, artificial pneumothorax should be used in cases of pul- 
monary tuberculosis. In undiagnosed cases of continued 
bleeding, artificial pneumothorax should also be used as a 
temporary measure. 
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CLINIC OF DR. J. J. SINGER 


From the Department of Medicine, Washington Lni- 
irERSiTY School of Medicine and the oMedical and 
Surgical Chest Seritce of Barnes Hospital 


THE DIAGNOSIS AND PREVENTION OF SILICOSIS 
(THE SILICOSIS PROBLEM) 

Case I.— H. M. was a thirty-one-year-old white man who 
entered Barnes Hospital IHarch 7, 1932. His complaints were 
dyspnea, a productive cough, slight fever, night sweats and 
marked loss of weight. He began to notice symptoms of 
weakness and shortness of breath about two and one-half 
years ago after working in a dusty roofing factory, for four 
years, where gravel with a high silica content was ground for 
roofing material. Two months later these symptoms became 
more severe and patient was forced to quit work. After rest 
he was not improved. A productive cough developed with a 
thick, dark brown sputum, occasionally blood-streaked. 

Physical Examination . — Patient pale, pupils equal, react to 
light; teeth poor with much caries and pyorrhea. Pharynx 
congested, no glandular enlargement; chest is emphysematous, 
diminished breath sounds throughout with fine moist rales 
heard here and there, no areas of consolidation noted by 
physical signs; heart sounds are normal; abdomen negative. 
Laboratory’ reports are as follows: no acid-fast bacilli found 
in sputum, guinea-pig injection was negative. Red blood cor- 
puscles, 5,050,000; white blood corpuscles, 13,600; hemo- 
globin, S3 per cent. Kahn: negative and vital capacity 1370 
cc. .t-Ray films show a diffuse peribronchial thickening 
throughout resembling miliary tuberculosis. There was no 
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cvKlcncc of lluid ill the chest pleural cavity. Patient treated 
syniplomnlically. On April 17, 1932, patient continued to be 
about the ynmr ns a ivcck ago, possibly slightly improved. On 
April 22, io,;:. physical signs and .r-ray shoived similar con- 
dition as before. Areas of pathological compensatory em- 
pliysenia in close pro.viniity. Fluoroscopy showed no change. 



Fig. 34. — Case I. Film taken April 22, 1931, See te.\t for description. 


Patient was anxious to go home, although advised not to (dis- 
charged April 23, 1932). 

Comment. — ^.r-Ray taken on April 22, 1931. At this time 
patient had symptoms of dyspnea with occasional blood- 
streaked sputum and weakness. His general appearance was 
good. This film showed fine nodular thickening throughout 
both lungs, particularly from hilus to axillary area and to 
bases of tlie lung. The air content, however, is generally 
good; both diaphragms move well and were smooth in outline. 


the bugeosis .‘\eb pke\t:xtiox or fiTJcr,?!? ^oo 

Film taken :\Iarch 16, 1932. almost one year later. aUhnucn 
there rvas no further exposure to silica dust one notes increase 
in tire amount of density and that the nodular densities have 
increased both in size and intensity. The right hilus i= 


T 



Fig. 35. — Case I. Film taken March 16, 1932. See text for description. 


thickened, both diaphragms are more irregular and the general 
air content of the lungs is markedly diminished. With the 
increase of physical changes noted by x-ray and the stetho- 
scope the symptoms increased accordingly. 


Case II . — ^L. P., age forty-eight years, first admitted to 
the Barnes Hospital on October 31, 1931. His complaints 
were dyspnea, cough, pain in the right chest, expectoration, 
occasionally blood-streaked (never foul) and loss of weight. 
He was a steel worker between the ages of fifteen and twenty- 
two years. The next two years were spent in a gold mine. 
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DISCUSSION 

In the past five years the disease known as silicosis has 
become a verj' important problem to physicians, lawyers, and 
industrialists. 1 o each of them the problem is a distinct one, 
but we as physicians are interested primarily in its cause, pre- 
vention and cure. 

IJierc Jiave been numerous articles ^\Titten, particularly in 
the last five years, regarding silicosis. Much of the work has 
been undertaken bj^ tlic United States Government through 
its Public Health Ser\’ice and Bureau of Mines. A fair amount 
of work has been requested by the industrialists. 

The first mention of dust disease was by Plin}'^ in 76 a. d.^ 
In 1556, .•Vgricola'" published an e.vcellent treatise which 
covered diseases connected with miners. Henry Stuart Willis, 
in an excellent monograph on the subjected entitled, “Pneu- 
moconiosis and Tuberculosis,”^ gives an interesting historical 
review of the condition knowm as pneumoconiosis and silicosis 
from the time of Agricola till the date of the publication of 
his article in December of 1930. It can be readily seen, there- 
fore, tliat miners and those in the dusty trades received con- 
siderable medical observation and tliat a certain amount of 
caution has been expressed to prevent the serious dangers as- 
sociated witli the inhalation of dust. 

At tlie present time health hazards connected with in- 
dustries in which considerable dust is present are receiving 
attention from physicians and sanitary engineers interested in 
the problem. A great improvement in the physical character 
of industrial plants has resulted so that silicosis, as a disease, 
may in the future be partly eliminated. 

There is still debate among medical men, as to whether 
symptoms in exposed individuals are actually due to silicosis 
or to otlier pulmonary or cardiac diseases. Because of the 
difference in opinion this question was referred to a committee 
of the Public Health Association. After analyzing the various 
symptoms and tlie diseases with which the patient may be 
suffering, the committee offered the following definition of 
silicosis : 
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“A disease due to breathing air containing silica, charac- 
terized anatorriically b}' generalized fibrotic changes and the 
development of miliarj' nodulation in both lungs, and clinically 
by shortness of breath, decreased chest expansion, lessened 
capacity for work, absence of fever, increased susceptibility to 
tuberculosis (some or all of which sjTnptoms may be present), 
and by characteristic x-ray findings.” 

A diagnosis of silicosis depends on four important factors: 
(1) etiology; (2) SATuptomatology; (3) physical signs; and 
(4) roentgenographic studies. It is necessary in etiolog}’’ to 
have the complete historj'^ of the patient’s occupations at the 
time of the illness and in the many years preceding. It is well 
known that considerable exposure to silica may be required 
to produce an incapacitating condition. Dr. Lanza, ^ formerly 
of the Public Health Service, in a discussion of the silicosis 
problem, states that two years is usually the shortest period 
of the development of the disease, but usually it is much 
longer. The dosage of silica has three variables: (1) the 
amount of dust; (2) the amount of silica content; and (3) 
the length of time of exposure. These variants are of the 
utmost importance, as it can be seen that a small amount of 
dust inhaled for a considerable period of time is just as 
dangerous as a great deal of dust containing silica in a shorter 
time. It is possible, by various methods, to count the dust 
particles in and around the particular workmen, and chemical 
and physical analysis will show how much of this dust is silica 
or silicates or other silica contents. Dust particles under 10 
microns may be considered hazardous. 

One must consider in the history whether a man works 
where the sand is dry or wet, and whether a particular person 
wore a mask and whether the mask formed an effective barrier 
to the inhalation of dust. 

The relationship of silicosis and tuberculosis has received 
attention by numerous authors, particularly by A. E. Russell ® 
and is discussed fully in Public Health Bulletin No. 187 of 
the United Stales Public Health Service. Statistics have 
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shown definite increase of tuberculosis in those afflicted with 
silicosis. 

orkers who have tuberculosis, even if latent, may de- 
\elnp silicosis more rapidly than tliosc who arc not so involved. 
J his is [larticularly important where there are many negro 
workcr.s, as they succumb to tuberculosis and silicosis more 
fpiickly than the white population. In considering the etiology 
it must always be remembered that e.vposure to silica or even 
the evidence of silicotic deposit in die lungs does not in itself 
constitute incapacity. 

Symptoms. — Symptoms due to silicosis itself are, first, 
gradual weakness, shortness of breath, which increases slowly 
but surely with the increase of involvement of the lungs. In 
the first stage the individual may work quite well and it is 
only after slight e.vertion that shortness of breath is noticed. 
.•\n unproductive cough, frequent colds, and cliest pains are 
usually associated with the early symptoms. But a history of 
c.xposurc, especially under conditions favorable to silicosis, 
would lead one to suspect even the faintest thickening of the 
lung markings in an .v-ray film as evidence of the beginning of 
silicosis. As (he disease progresses, the symptoms increase 
considerably, until shortness of breaUi is constant more or 
less all tlie time. A dry hacking cough appears, and is in- 
creased by the slightest exertion. Slight blood-streaked 
sputum is not unusual. Capacity for work is diminished, loss 
of strength is noted, but usually work may be continued. As 
a result of the dyspnea, tlie symptoms usually associated by 
some with lack of proper o.vygenization manifest themselves, 
particularly those of. slight dizziness, headache, loss of ap- 
petite, restlessness, etc. 

Hemoptysis appears occasionally, especially in patients 
who cough. The sputum otherwise is clear and has a bluish 
tinge, is very viscid and is tenacious. Frank hemoptysis is 
rare. 

In tlie advanced stage one finds an exaggeration of all these 
symptoms, shortness of breath being the most iniportant and 
distressing. Later intestinal symptoms are quite common. 
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Strange to say, many workers even vnth advanced disease 
show little or no loss of weight and may have the appearance 
of robust individuals. Since occasionally s^miptoms develop 
years after exposure, a historj'’ of previous employment must 
be obtained. 

Death, when it comes, is rarely due to silicosis itself, but 
must be attributed to associated tuberculosis, secondary ab- 
scess of the lung, bronchiectasis, and cardiac disturbances, 
tuberculosis being the most important cause of death. 

Physical Signs. — The physical signs vaiy^ with the 
amount of involvement. Because of emphysema and a lack 
of deep breathing, fine changes in sounds are not often ob- 
tained until the disease has progressed either to the second or 
third stage. At this time the signs are often those associated 
with tuberculosis rather than silicosis. Cavities due to silicosis 
alone are rarely discovered on physical examination, first, be- 
cause they are rare, and secondly, because emphysematous 
lung tissue is usually present around the diseased areas. 

Sayers® states, “A certain lack of elasticity of the chest wall” 
exists during the movement of respiration, together with a 
somewhat reduced air entry, and a characteristic alteration of 
the inspiratory murmur from the normal "vesicular” character 
to a higher pitched to “hatshened,” “thinned,” and commonly 
somewhat shortened type, the expiratory murmur, although 
somewhat prolonged, remaining fainter than the inspiratory. 

This type of breath with some modification is characteris- 
tic of silicosis in all its stages, and has also the significant 
character of more or less complete generalization. It is first 
noticeable at the anterior, lateral and basal regions. 

Usually there are no accompaniments, but a stray rhonchus 
may be heard here and there. 

Roentgen Examination. — It is the x-vay exammation 
which is by far the most important in the diagnosis of silicosis. 
But here again we have numerous complicating pictures which 
may be due to other diseases that produce somewhat similar 
fibrotic changes in the lungs. The j;-ray interpretation of 
silicotic chests has been discussed by many writers but definite 
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stiUcincnts ;ls lo niaking positive diagnosis are rarely seen. It 
is quite evident that the shadows on tlic film may be produced 
b}' several pathological conditions and a careful analysis of all 
tlic facts of the particular case will help materially in a correct 
diagnosis. 

According to Pancoast and Pendergrass tJie ability to in- 
terpret roentgenograms of cases of pneumoconiosis properly 
must be based upon several factors which may be enumerated 
as follows: “.A knowledge of tlie anatomy of the chest and 
many of the physiological problems associated with its anat- 
omical constituents; thorough familiarity wdth normal roent- 
genographic and fluoroscopic appearances; knowledge of the 
histology’ of the lungs, and especially of the lymphatic system; 
clear perception of the pathology of tJie condition of pneu- 
moconiosis and of all conditions which may simulate it in 
roentgcnographic appearances; e.xperienced intimacy with the 
roentgenographic appearances of the condition in question and 
of those that resemble it, based upon fundamental knowledge 
of the pathology represented; knowledge of the physical fac- 
tors involved in the production of the suspected or pneu- 
moconiosis; and the cmpto 3 mient of the proper technic to show 
to full advantage anj^ or all of the abnormalities present.” 

The description of roentgen ray films is divided as fol- 
lows: 

1. Definitely negative. 

2. More fibrosis than usual. 

3. Decidedly more fibrosis tiian usual. 

4. First-stage silicosis. 

5. Second-stage silicosis. 

6. Third-stage silicosis. 

7. Silicosis plus tuberculosis. 

These various classifications are described in great detail m 
a report by R. R. Sayers-Meriweatlier-Lanza.' It is_ quite 
evident from tlie classification that the finest changes in the 
roentgen films must be considered in placing the patient m 
the proper class. There are striking discrepancies between 
symptoms and physical signs of pulmonary fibrosis. Often 
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the symptoms are minimal in spite of great involvement, con- 
sequently it has been the custom of those interested in sil- 
icosis to consider tlie diagnosis from a combination of historv’. 
physical signs and roentgen ray studies. At times it is so 
difficult to make a diagnosis that only at autopsy %vhen the 
lungs are studied chemically and the silica content is found 
to be above average, can silicosis be positively identified. 

The most important .v-ray evidence of silicosis is the in- 
crease in the bronchial markings, particularly in the bases, 
with a preference to the right base. As the silica produces an 
irritation in the l^anph channels, which become blocked and 
thickened due to an inflammatory reaction, the picture mil 
show these structural changes in direct proportion to the 
amount of involvement, plus secondary complications such as 
tuberculosis, bronchiectasis and abscess. 

McNally® states that; (1) the normal lung contains 1.13 
mm. of silicon dioxide per gram of dried tissue. (2) A chem- 
ical examination of the lungs should be made in every case 
coming to autopsy, in which there is a history of a dust}’’ oc- 
cupation. 


Case 1 

Ash 

per cent 

SiO, 

per Gm. of 
dned tissue, mg. 

Occupation 

44 1 

10.78 

8.6 

Millstone sharpener 

503 

17.14 

140 

Stone cutter 

327 

1 12^6 

1 2.4 

Machinist 

429 

14.S8 

3.6 

Engineering draftsman 

463 

j 19.99 

i '''' 

Coal miner, 25 years 

411 

300 

8.84 

8.46 

50 

25.0 

Stone quarryman, 9 years 
Granite cutter 

446 

5.59 

10-9 

. 

Zinc miner 


It can readily be seen by this table that the greater the ex- 
posure to silica the higher content of silica in the dried lung. 

Pathology.— Pathological studies on silicotic lungs have 
been made by Dr. Leroy U. Gardner® of Saranac Lake. A 
summary of his examination made in 8 postmortems states 
that the surface of all but one lung presented extensive pleural 
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ndlicsioijs. The sections of the organisms disclosed an ap- 
pearance which varied with the degree of involvement. The 
earliest changes due to silicosis alone are small pleural and 
subjileiirnl nodules of gray fibrous tissue in a lung otherwise 
not remarkable. 1 he traclicobronchial lymph nodes were 
small but deeply pigmented and e.\hibited a few small gray 
scars. Jn niorc advanced cases, sections revealed widespread 
studding of the tissue with gray^-black nodules which were only 
slightly' more compact and firm than the surrounding lung. 
The distribution was quite general, although the apices and 
outer third of the lung were somewhat less involved. The re- 
maining parenchyma of the lung exhibited an emphysematous 
enlargement of the air spaces, readily visible to the naked eye. 
The tracheobronchial lymph nodes were moderately enlarged 
and presented a well-defined fibrous body surrounding a dense 
steel-gray' center streaked with lighter bands. The silicotic 
nodules in cases complicated by' tuberculosis were much more 
dense and much more sharply outlined. They were more 
steel-gray than black in color and a close examination revealed 
Uiat tiicy were composed of whorls of silky strands, not unlike 
the appearance of uterine fibroid tumor. Often they were so 
closely packed together that a whole lobe seemed to be re- 
placed. 

The microscopic appearance in pure silicosis shows slight 
amounts of dust deposited in the pleural septa and adventitial 
coats of the vascular and bronchial trunks. These deposits 
are surrounded by a slight amount of cellular connective tissue. 

In various alveolae are scattered free phagocytes containing 
dust particles. As the involvement increases, the evidence of 
cellular tissue diminishes but is replaced with fibrous tissue, 
frequently hyaline in character. The blood vessels sometimes 
are obstructed by endarteritis. The tracheobronchial lymph 
nodes present even more extensive lesions than are found m 
the lung. The sinuses are, in most places, obliterated by reac- 
tion to excessive amounts of dust or healed and calcified 
tubercles. Around the node is dense fibrous tissue which had 
caused a dilatation of the afferent lymph vessels. 
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Gardner^” described the silicotic nodules as a “discrete 
mass of hyaline connective tissue generally surrounded by a 
capsule of young fibroblasts between which are a great number 
of dust-filled phagocytes. In the center area the nuclei are 
compressed to thin elongated spindles lying between vciy 
thick, heavy bands of collagen.” 



Fig. 37. — Barre granite cutter. Two isolated silicotic nodules. CeUular 
connective tissue borders and hyaline fibrous centers. Thickened interlobular 
septum extending upward and to the left of the right nodule. Note dilated 
lymph vessels in septum. (Taken from “A Pathological Study of Eight Lungs 
from Employees in the Granite Industry,” by Dr. Leroy U. Gardner, Pub. 
Health Bull. 187, Washington, D. C., 1929, p. 138.) 


Treatment. — ^There is no known treatment for silicosis 
when it is once definitely developed but, at the earliest signs, 
a change of occupation where the silica hazard does not exist 
would usually prevent the serious complications. Hemoptysis 
and dyspnea and pain can be treated symptomatically. The 
most important contribution to the treatment of silicosis is the 
prevention. 

This has been accomplished by proper safeguards to the 
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workers Ijy the use of fans, exhaust pumps, filters and inhala- 
lors. 1 he change of occupation in plants has been effective. 

Compensation to persons afflicted with silicosis has become 
a legal rcr|uiremcnt in mo.st of the states. \^Tien compensa- 
tion is obtained the worker can withdraw from his occupation 
sooner than otherwise, and thus prevent the later disabling 
stages of silicosis. 
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St. Louis Children’s Hospital 


THE CLASSIFICATION AND TREATMENT OF INFAN- 
TILE COLIC OR GASTRO-ENTEROSPASM 

Infantile colic is an excellent example of the difference 
between “hospital” and “outside” pediatrics. Patients with 
this condition are not, and should not be, admitted to hospi- 
tals.^ That colic has not lent itself to laboratory study may 
account in part for the fact that it has escaped the careful 
classification essential to successful therapy. 

Definition. — Assuming that such conditions as hunger, 
improper feeding, otitis media, etc., have been ruled out, we 
may take as a working basis the definition of the syndrome of 
“true colic” given in 1923:- “Vagogenic gastro-enterospasm, 
the entire alimentary tract being often involved in the (purely 
functional) hypermotility. The principal manifestations may 
include (a) extreme fretfulness, usually aggravated by feed- 
ing; (b) projecdle vomiting; (c) diarrhea or (more rarely) 
constipation, with or without visible gastric or intestinal peris- 
talsis.” Other terms which have been applied to the condi- 
tion are “hypertonic infant,”® “vagotonia,”^ and “gastro- 
ndvrose emStisante.”^ 

Classification. — ^The following classification is offered as 
of practical therapeutic value. The earlier and more accu- 
rately one can determine in which of these groups his patient 
belongs, the earlier he will bring comfort to the sufferer and 
peace to the parents, to the neighbors, and to himself. 

511 
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I Allrrrii". nr •;rnMlivc In; (a) Cow’s milk. 

(/•) lltim.in milk. 

(. 1 ) U'llh rtitor.ri'iif trtitr.ifrititliiynt; 

1. Drrm.nlitis of f.nre or of botli f.ncc and scalp. 

7. I'tlic.rri.i. 

(/)) niln>;ri>iis manijnSaiions. 

If. Xonnllernic. 

Colic in Allergic Infants. — In 1921, Shannon presented 
In’s observations on colic in breast-fed infants as a result of 
sensitization to foods in the mollier’s dietary.® In the follow- 
ing year he published his paper on eczema in breast-fed in- 
fants, relating this disorder to the same etiologic factor.' In 
1929, I noted that in early infancy, the syndrome of gastro- 
cnlerospasm associated witli eczema is almost three times as 
common as either condition alone.' In that study of 47 in 
fants under three monUis of age, 27 presented the following 
sequence of symptoms: colic and diarrhea (simultaneously, 
less frequently vomiting) at from tJiree to six weeks of age, 
followed by facial dermatitis at about ten weeks of age. le 
of the 47 had colic alone, and 10 eczema alone. The eczema 
in Uiosc who had it with colic was less severe than in those 
who iLld it without colic. Of the 47 patients 2’ ^ 

and 18 girls— a proportion whicli holds good for tlie p 

observed since 1929. Jrtriripnce 

In 40 cases studied during the past six years, th 

of colic without cezonta (24 cases, nonallerg, c) 
colic with eczema (16 cases, allergic, Accurate flgure o 
the total incidence of both varieties of i, 

young infants arc of course not available. My impr 

that it approximates 1 per cent. _ 

Of the 16 patients with “true allergic colic, 10 were y 

6 girls. Tarrett S a well-developed boy 

Jttmtrattve Cases.— I . Jarreu s. a 

whose severe “cramps” and diarrhea began at the^ag 
weeks, while on an i„p,„ved on a 

SLd “rmlre. ft the age of ten weeks he developed 
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a severe eczematoid dermatitis of the face and scalp. Dr\ co 
feeding was instituted with excellent results, the rash clearing 
almost entirely within two weeks, the fretfulness practically 
disappearing. At the age of three months he weighed 15 
pounds; rice and tapioca (in preference to the more likely al- 
lergenic wheat) were added to his diet. Now, at the age of 
six months, there is only a slight tendency to “scaly scalp.” 
His general condition is excellent. 

2. Eloise P., many of whose mother’s family suffered se- 
verely from various forms of allergy. She was first seen at 
the age of five months. There was a history' of “terrible” 
colic during the first few weeks of life, followed by extremely 
“bad” eczema of the face, scalp, and legs. Her colic and 
eczema did not respond to dryco, nor to sobee, nor to cemac 
(see below). Evaporated goat’s milk with alerdex produced 
prompt and lasting recovery. At the age of ten months, she 
was able to tolerate boiled cow’s milk. The various cereals 
had to be given in limited amounts. If these amounts were 
exceeded, both colic and eczema returned. 

At the age of twenty months, she developed eczema in the 
popliteal folds. This yielded to exclusion of wheat from the 
diet. 

3. Morton N., whose case was exactly similar. He did 
badly until he was given food free from all animal protein 
(cemac). He was able to tolerate all cereals except those 
containing wheat. 

4. William C., a well-developed, sturdy boy, whose mother’s 
father and brother were both subject to hay fever. He did 
very well until the age of eighteen days, when he began to 

scream all day,” and had 8 stools per twenty-four hours. 
The breast-milk supply was so small that he was weaned and 
given a formula of skimmed milk and dextrimaltose. This, 
together with paregoric and bismuth by mouth, reduced the 
number of his stools. 

Ten days later he developed a facial dermatitis and “yelled 
nith colic. He was given the following formula: 
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I)n.cn 

Ilnrlry wnirr 
Drxtrimnllmc 

(> oiincr.' rvrry fmir hours, S fcctlincs. 


28 labicspoonfuls 
30 ounces 
4 labicspoonfuls 


Also elixir phenobarbital, 10 to 15 drops before each feeding. 
Pronijn iniproveiiicnt in both dermatitis and colic resulted. 
I'oiir weeks later, at the age of nine weeks, he was put on an 
ordinary evaporated milk mixture without return of his 
trouble. 

An Instance of "Colic” in an Allergic Child of Ten . — ^This 
boy. whose paternal grandmother had had asthma, was first 
seen at the age of ten. He had had colic and facial eczema 
in early infancy, and had “always had trouble with his 
stomach; also from 3 to 5 watery stools per day, and had 
never so long as he or his mother could remember passed a day 
without frequent abdominal cramps.” His mother had for 
some time suspected him of sensitivity to chocolate. 

Examination revealed nothing abnormal. He was 3 pounds 
under weight. Chocolate and all milk were completely re- 
moved from his diet. Within ten days his improvement was 
striking. His cramps disappeared. He gained weight. Two 
years later he was able to eat foods cooked with milk, but i 
he drank even M: ounce of milk, or if he ate any chocolate or 
foods flavored with it, his abdominal pains promptly returne • 

Only the “proof-of-the-pudding” test was done in this case. 


Skin tests were not considered necessary. 

I present the last case to emphasize that, althoug i 
rarely encountered in later childhood, the syndrome of colic 
due to allergy may occur then and should be watche or 

Comment on the Treatment of Colic m Allergic Patien^ 
—Obviously, if sensitivity to food is responsible for 
and eczema of these infants, milk is the food which we tnm 
consider If, as is seldom the case, the mother has an 
qnate supply of breast milk, the =““ 7 ™ 
some of the common allergens from her diet is o 
visable. The babies’ symptoms bepn severa 
orange juice and cod liver oil are given. It happens 
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only one of the 16 infants observed during the past six years 
could breast milk be considered a factor. As the mother gave 
only from 1 to lY- ounces per feeding, tlie baby was weaned in 
order to eliminate as many “unknowns” as possible. In this 
case an ordinary' cow’s milk mixture effected some improve- 
ment; but half-skimmed milk dried by the Just-Hatmaker 
roller process (dryco) was eventually required for complete 
relief. Inasmuch as the other mothers’ milk “dried up” be- 
fore the babies’ fretfulness began, what might well be called 
suckled nervousness could not be held responsible for the sub- 
sequent colic. 

These babies were all fed on ordinary evaporated milk, 
sweet milk, or lactic acid milk mixtures before the syndrome 
of “true colic” made its appearance. And until the eczematoid 
dermatitis was noted two or three weeks later, the dietary and 
medicinal treatments of nonallergic gastro-enterospasm were 
employed (g. v.). Once the allergic nature of the colic was 
established the indication was either to alter the milk so that 
it could be tolerated, or to give a substitute for milk which 
would provide all the necessary food constituents. Dryco 
produced the most consistently good results, presumably be- 
cause of the alteration of the lactalbumin by the drying 
process. Ten of the 16 patients were either cured or greatly 
improved by its use. From two to ten months’ feeding of 
dryco were required before ordinary milk mixtures could be 
tolerated. The others required either milk-free soy bean flour 
mixture (sobee) or the vegetable emulsion entirely free from 
animal protein, known as cemac. 

Acidified milk has continued consistently to aggravate in- 
fantile colic. I have seen only one enterospastic do well on 
it, and his improvement lasted for only one month. 

All but one of the allergic group were of the “sthenic type” 
of body build. The one exception was a girl. 

Colic in Nonallergic Infants.— Of the 24 patients in this 
group, 14 were boys and 10 girls. (Thus for both groups, 60 
per cent of the patients were boys.) All of these infants were 
of the “broad or sthenic type” of body build. This accords 
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with tlic finclings of Haas," who calls such infants “hyper- 
tonic.’’ 

I cn j cars ago, atropine was the therapeutic mainstay in 
the treatment of colic. Tiie fact that in prescribing atropine 
for infants one must warn tJic parents of the flushing which is 
verj* likely to occur, and of tire high fever® which it less com- 
monly produces, naturally makes one hesitate to use it, and 
stimulates one's search for reliable dietary means of relief. 
Hence, in the 24 cases of “nonallergic colic” observed during 
the past six years, atropine was tried only twice (in severe 
cases of gastrospasm). In one case there was no benefit, in 
the otlier there was a bad reaction. 

Illustrative Cases. — I. Ronald H., whose family history 
was negative for allerg}', weighed 5/^ pounds at birth, gained 
to 16 pounds at four months. Wien first seen at the age of 
eight weeks he was on an evaporated milk mixture. He was 
“very colicky and had a bad diarrhea.” He responded very 
well to the following feeding: 


Sweet milk 32 ounces 

Farina S level tablespoonfuls 

Corn syrup 1 tablespoonful 

cooked for one and onc-half hours in a double boiler to a mushy 
consistencj’, divided into 5 equal portions, fed through a Hygeia 
nipple with the end cut off. 

He became quite constipated, so equivalent amounts of Baby 
Ralston, later Ralston food were substituted, mth resulting 
normal movements. At the age of ten months he still re- 
quires thick cereal. 

Case //.— KaUierine W., whose family history was nega- 
tive for allergy, began vomiting (projectile) at the very un 
usually early age of four days. Atropine was given fifteen 
minutes before each breast feeding, but it was discontinue 
after 3 do;.<^ because each administration produced cyanosis, 

witliout t 'necking tlie vomiting. 

On the fifth day, the following feeding was given: 
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Pumped breast milk plus sweet milk to make 14 ounces. 

Farina ... ^ tablcspoonfuls 

Cane sugar 1 lablcspoonful 


cooked two hours in a double boiler, cooled, dhddcd into 6 thick 
feedings,” 1 v.'arm feeding cverj’ four hours through H\ geia 
nipple n-ith the end cut off. 


The vomiting promptly stopped and the vreight curc-e 
turned upward. The feedings were of course increased in 
amount as both appetite and weight increased. Bulgarian milk 
was given at the age of seven weeks. During the second and 
third days of this feeding, she began to “shriek,” had 10 stools 
per day, and the projectile vomiting returned. The thick 
cereal was of course resumed. For ten months, any attempt 
to change to other food produced the same result. After five 
months of age, Ralston thick cereal instead of farina was well 
tolerated, as were also the vegetables purees. 

After the age of ten months the “regular second-year diet” 
produced no untoward effect. Aside from “stomach aches” 
incidental to teething and to respiratory infections, she has 
remained free from gastro-intestinal symptoms until tlie 
present time (she is now eight years old) . 

Comment on the Treatment oj Nonallergic Patients with 
Colic . — ^Additional case reports would be both tedious and 
profitless. In all cases, whether allergic or nonallergic, until 
the dietary treatment became effective, elixir of phenobarbital 
was given before each feeding, in dosage of 10 to 30 drops 
in a half teaspoonful of water. Its carminative and mildly 
sedative properties make it very helpful as a temporary 
measure. WTen vomiting (gastrospasm) predominates, it is 
best given fifteen to twenty minutes before each feeding. 

Until the “colic” has been fuUy overcome, the act of feed- 
ing often starts the peristaltic rushes with resulting cramps — 
at times even inability to eat. Feeding “colic” patients oftener 
than every four hours is inexcusable. A few of these infants 
are satisfied (even at six to ten weeks of age) with only four 
feedings in twenty-four hours. 

Of the 24 cases in the nonallergic group, 8 were relieved 
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l)\ tlu of barley water (usually 4 tablespoonfuls 

of barley flour boiled one-half hour in a pint of water) for 
plain water cooked with the sweet milk. Thus it would seem 
that .'^ome cases are "mild” enough to respond to “thin cereal /' 
like barley water with milk; and that others are so severe as 
to rec|uire actual thickening of the food, or at any rate a 
larger amount of the cereal. In 3 of the 16 patients relieved 
by the "thick cereal," modification of the milk by barley 
water was tried first, without success. 

In 3 of these 24 cases, time was lost because of the mis- 
taken idea that they belonged in the allergic group. In one 
case dry'co was tried, in another sobee, without improvement. 
I'hey were promptly relieved by thick farina or thick cream 
of wheat. It should be borne in mind that some infants who 
might have gone on to develop such a manifestation of allergy 
as cczematoid dermatitis may have failed to do so because of 
alteration of the milk protein (probably lactalbumin) by pro- 
longed cooking with the cereal. 

Rationale of Thick Cereal Feeding in Gastrospasm. 
— For the past fifteen years, pediatricians have considered 
thick cereal feeding an important part of the medical, often 
preoperative, treatment of organic pyloric stenosis. Its bene- 
ficial results have been attributed to its consistency, which 


has been thought to make it mechanically difficult to vomit. 

As early as in 1914, the use of thick cereal in the treat- 
ment of vomiting was not confined to cases of organic pyloric 
stenosis. In that year, McClure® reported its successful use 
in a three and one-half montlis old infant who was evidently 
a ruminator. He called the condition “neurotic vomiting. 


apparently because of the "wilfulness of the vomiting. He 
did not relate it to the autonomic nervous system. Four years 
later Sauer’® published his obser\'ations, since more widely 
known, on 6 cases of neurotic vomiting and 12 cases of ot 


ganic pyloric stenosis. 

The administration of cereal to infants under two months 
of age would have scandalized teachers and practitioners 
twenty years ago. Yet my patient, Katherine W., at the age 
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of four days was unable to retain even breast milk until it 
was cooked and thickened with farina.^' 

It would seem that the consistency' of the food is not the 
only factor in its efficacy in either gastrospasm or enterospasni 
or both. I cannot help taking seriously Rogatz’s statement’ = 
that “a thick cereal promptly becomes thin and liquid in the 
stomach, because of (1) saliva and (2) body temperature.” 
He found that mashed potato or vegetable purees undenvent 
less liquefaction in the stomach; and that any thick feeding 
makes the stomach smaller, more circular in shape, and greatly 
reduces the size of the air bubble.'* He considers that this 
is due to excitation of the peristaltic reflex, with increase in 
the capacity of the stomach ivall to grasp and surround the 
food.'' Thus the response of the stomach itself must be con- 
sidered. 

Rationale of Thick Cereal Feeding in Enterospasm. 
— ^WTien eczematoid dermatitis, or when careful history alone, 
indicates the probability of an allergic basis for colic, the 
mechanism of production of painful peristaltic rushes is not 
entirely vagogenic, but one of edema and smooth muscle 
spasm. With regard to treatment, the importance of the 
point lies in the fact previously noted,' that atropine, the 
vagoplegic, is seldom efficacious in the gastro-enterospasm of 
allergic infants. 

In the nonallergic infants, on the other hand, the mechan- 
ism of production of “cramps and rushes” is less dear. 
Vt^ether the presence of excessive amounts of choline deriva- 
tives is a factor is not yet known.'* 

The remarkable results of thick cereal feeding in so many 
of these cases (in which atropine has either failed or has had 
to be abandoned because of toxic effects) practically con- 
stitute a “therapeutic test.” The overemphasis which pedi- 
atricians have placed on the mechanical effect of the food’s 
consistency has often been misleading. That such a food 
could help both the vomiting of gastrospasm and the cramps 
and diarrhea of enterospasm did not occur to me until Dr. 
T. C. Hempelmann suggested it in consultation on a patient 
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ten years ago. J iiarl wanted to use it for the infant’s pro- 
jectile vomiting, Ijiii feared to do so because of the diarrhea 
and because the infant was but a month old. The baby’s 
vomiting and tiiarrhea both responded to thick farina at once. 

E fleet Similar to That of Barium Emulsion.* — I have 
long felt that giving an infant (or even an adult) anything as 
bulky and as nonabsorbable as an emulsion of barium sul- 
phate for rocntgcnographic purposes would have a soothing 
effect on c.xccssive and painful contractions of the alimentarj^ 
tract. Recently I asked Drs. Moore, Larimore, and Zink of 
our Department of Radiology, also Drs. Ernst and Muench 
of St. Louis, whether a barium meal could not (temporarily) 
relievo an infant or adult witli intestinal colic. All agreed 
that they' had repeatedly'’ seen such relief occur during and 
shortly' after gastro-intestinal .r-ray series. They further 
agreed that cereal emulsion might welt have the same mechan- 
ically' soothing effect as cither barium or bismuth. 

If, as has been claimed,’®’ strained vegetables and cellu- 
flor given to very young infants can increase the bulk of the 
stool without increasing peristalsis, neither barium nor thick 
cereal should prove more stimulating. Of course the roent- 
genographic dose of barium, or of bismuth, so far exceeds the 
tlierapeutic dose tliat for our purposes these considerations 
are of only academic interest. Bismuth has been used for 
years in Uie treatment of intestinal cramps. In infantile colic 


♦ Since returning proof of this paper, I have read the article, “Infantile 
Vomiting, Its Relief by a:-Ray,” by R. A. Higgons, T. West, and M. Duoje, 
Jour. Pediatrics, 9: 81, July, 1936. These authors present records of ten in- 
fants with intractable vomiting, one of whom had organic pyloric stenosis. It 
is their experience that barium alone has no beneficial effect; that relief of 
vomiting is due to the x-rays (in small dosage). They maintain that x-ray 
therapy is of value whether the vomiting is due to hj’pertrophic pyloric 
stenosis or to “functional pylorospasm.” Like Barbour and others, they have 
noted the benefidal effect of x-rays on the vomiting of pyloric stenosis when 
the rays have been used in the treatment of thymic enlargement. In my 
opinion, befor" definite conclusions can be reached: (1) roentgenologists sho d 
be able to “xplain the mode of action of the x-rays in these cases, (2) more 
infants should be given x-ray treatment without preliminary administraUon 
of barium meals. 
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it has never given the consistently good results obtained by 
thick cereal. 

Possible Colloidal-chemical Effect.— Ever>^ one of my 
16 nonallergic enterospastics receiving thick cereal had pre- 
viously done badly on a variety of liquid foods. The mothers 
of 3 of these infants were quite certain that orange juice and 
water, the only liquid material ingested, regularly produced 
“upsets.” That the mechanical consistency^ of the food is 
mainly responsible for its benefit, there can be little doubt. 
But often the effect of the cereal feeding, and at times even 
that of adding barley water to the milk, is so striking as to be 
considered medicinal. We should concede the significance 
of Gasser’s remark,'® “We have much to learn about the 
pharmacolog}’' and the colloidal chemistiy' of foodstuffs and 
their contained gels.” 

Significance of Body Build, Gastric Secretion and 
Motility. — Discussing the importance of individual varia- 
tions in type, Washburn'® gives a graphic a;-ray demonstra- 
tion of the marked difference in the gastric emptying rates of 
two normal infants. 

Siemsen and Ledoux®® performed fractional gastric an- 
alyses, balloon motility, and radiologic studies on 12 children 
of various types of body build. They found no definite re- 
lation between gastric secretory fimetion, body build, form 
and position of the stomach. The motility was found to be 
somewhat greater in the “broad” type. 

Let me repeat that all but one of the 40 patients with both 
types of colic reported herewith were of the “sthenic,” or 
“broad” type, with every evidence of gastric, oftener intes- 
tinal, hjrpermotility and peristaltic rushes. They were thus 
quite the opposite of the more relaxed, “asthenic” infants, 
so likely to acquire visceroptosis with the vertical position.®' 
In our noisy gastro-enterospastics, alimentary hypermotil- 
ity dominates the picture. Their symptoms are almost uni- 
formly aggravated by acid milks. This observation is 
substantiated by the fact that Schlutz and Fetter®® found high 
castric activity in more than 50 per cent of their cases follow- 
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iiifl till’ iiijiC'Stioii of acidifu'd milks a much higher motility 
that! was obst'rvrd willi sweet milk, or with evaporated or 
powdered milks. Such infants may be classified with the 12 
e;ises reported by Sauer, Minsk, and Alexander^' as having 
high free acid, rapid emptying time, and good appetite— in 
complete contrast with the 21 hypo-and-asthenics described 
bv these observers. Keeble premature infants, 
acid milks because of their low gastric acidity,- ■ - belong 

more jiroperly to the latter group. T 7 „rtn- 

Druffs in the Treatment of Infantile Colic, 
natelv, the majority of parents, and a rapidly increasing nurn- 
bcT .;t pLysici:,,,.. are opposed to tite use o drug u. «ly 
infancy. 1'hus. one is likely to be criticized for gi\ g P 
live in'erlicines even while waiting for the dietary^ treatment 

^ 'I'he methods of administration of this dmg 

liave been fully described to 

in cases of gastrospasm with dilatation of pupils, 

the likelihood of atropine fever, nushing, d ^ication. 

etc, cue is g,nd to r,„d Hi-eU -ab e <0 
The uK.lic acid compound ot bell.ido ^ 

Saudos) is less losic than atropine, ivluch is a racem 

ti''c. , . fc _f this mild sedative 

Mriioiiirii/o/.-Tlie months 

is well-known. When given to infant 
of age, the elixir should be ^ before 

1/, teaspoonful of water, imni > carminative effect, 

each feeding. Presumably it has also 

It is an excellent .^^tibable 

Camphorated tniclurc of a?”'"' ^ teaspoonful of water 

for only a few days (4 to ^rops " p3,t of 

before each feeding) when diarrhea is P 

the syndrome. „ to suppose that 

Calcium.-l have never had any ^^^oth-muscle 

any of my colicky ,,leium except occasionally 

.etany. Hence I ^ "ot used^^^^^ 
as the caseinate (casecj 
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Sodium bicarbonate, sodium citrate (“citrated 
milk”) "were iormerly used much more than they are toda\ . 

If acid milks aggravate the various forms of colic, one should 
of course expect alkali therapy to be beneficial. As a matter 
of fact, the higher buffer content of sweet cow’s milk obviates 
the necessity of adding alkali; and as far as the starchy 
cereal is concerned, this is digested by tlie intestinal juices, 
which are sufficiently alkaline. 

Conclusioas. — 1. Proper classification of infants with 
colic or gastro-enterospasm is an important preliminary to 
proper therapy. 

2. Allergic infants, with gastro-enterospasm and eczemat- 
oid dermatitis, require alteration of the milk protein b}’’ heat- 
ing or drjdng, or else some dietetically adequate substitute 
for milk. 

3. Nonallergic infants with gastro-enterospasm can prac- 
tically always be relieved by thoroughly cooked thick cereal- 
milk feeding. About one fourth of these cases can be relieved 
by feeding barley water cooked with the milk. 

4. In these functional cases, peristaltic rushes, with inter- 
mittent spasmodic contractions of the intestine, make diarrhea 
commoner than vomiting. 

5. Of 16 allergic and 24 nonaUergic infants with gastro- 
enterospasm, all but 1 were of the “sthenic” or “broad” type. 
Twenty-four were boys. 

6. Thick cereal cooked with milk, and even strained veg- 
etables, are very well borne by infants less than three months 
of age. Peristalsis is not necessarily increased by them, 
although the stools are larger. 

7. The quieting effect of thick cereal is probably due to 
(a) mechanical action of the bulky, bland food, similar to 
that of large amounts of bismuth or barium salts, and (6) 
to colloidal-chemical action of the food gels. 

8. Increasing knowledge of both classification and dietary 
treatment of gastro-enterospasm of early infancy is render- 
ing drugs less important in its therapy. Elixir of phenobar- 
bital is the best temporary expedient. 
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THE TREATMENT OE UREMIA 

The physician faced with the problem of treating a case 
of uremia realizes that he is handling a difficult problem with 
little hope of permanently satisfactory results. The prognosis 
is grave, and there is seldom hope for ultimate recovery. 
These patients, however, are often exceedingly uncomfortable, 
and proper treatment may afford considerable relief in their 
few remaining days. 

Although the term “uremia” includes any disease accom- 
panied by nitrogen retention, the most common etiological 
factor is kidney insufficiency, and this discussion will be con- 
fined to the treatment of uremia due to chronic nephritis, 
whether it be vascular or renal in origin. 

The treatment of uremia should include dietetic, diuretic, 
as well as symptomatic or supportive measures. It must be 
remembered that the patient should be treated as a whole 
and attention not confined to the azotemia while other needs 
are neglected. 

The diet must be nutritious and palatable. Dietary prin- 
ciples should be followed but too rigid restriction of certain 
constituents may make a diet so distasteful that the patient 
refuses to consume enough food to meet his basal require- 
ments. Since the uremic patient is seldom very active, a 
daily intake of 2500 calories is usually sufiicient. The greater 
portion should be derived from the more easily digestible car- 
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bohyclratcs sncli ns fniil, fruit juices, vegetables, cereal gruels, 
sugared desserts, toasted bread, jams and preserves. Carbo- 
))ydra(es should predominate since many uremic patients have 
difficulty in (he digestion of fats and since nausea may be in- 
creased by a high fat diet. 

Although in clironic eases the protein intake should be 
moderately restricted, too rigid limitation tends to increpe 
the anemia and cardiac weakness. Formerly, diets containing 
25 Gm. or less of protein were often advised. When, how- 
ever, the protein is so rigidly restricted over a long penop 
nitrogen equilibrium is not maintained and body protein is 
consumed. In an acute exacerbation of chronic uremia or m 
uremia complicating acute nephritis, a protein intake 
than 40 Gm. may be advisable for a few days only. A ter 
this intcn.’al the protein in an adult’s diet should be gra u y 

increased to a daily intake of 50 or 60 Gm. 

Frequent determinations of the blood urea or nonpro ei 
nitrogen arc often of considerable assistance m 
the optimum level for protein intake and it may be W 
a diet containing 60 Gm. a day will have no greater tendency 
to increase nitrogen retention than would one J 

Gm. Ordinarily it is wise to reduce the protein content of 
food when nitrogen is rapidly accumulating in the bloody 

Protein may take the form of milk, egg, m 
The statement that the “rod” meats arc 
be avoided has never been established. A sm ^ p t 
broiled steak is often more palatab c and 
any more tendency to nitrogen retention than would 

amount of fish or chicken breast. 

It is important to give the patient s ^ 

structions regarding the diet. The restricted is not 

lain foods should be forced an plnrt which en- 

sufficicnt. O’Harc* has devised a ^S^waticc 

ables the patient or his family ‘o determine us food a 
within a short time. O’Harc -forms the „ 

„,ay have a certain number of points da^ly. 
the chart represents 4 Gm. of protein. There 
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a list of unrestricted foods high in carbohydrate of which the 
patient is urged to partake freely. 

The writer has found the following diet, which was origi- 
nated by the dietary service of the Peter Bent Brigham Hos- 
pital, useful in cases of chronic uremia. It contains approxi- 
mately 60 Gm. of protein and sufficient calories for the aver- 
age patient. The nutrition is usually maintained and often 
there is no increase in nitrogen retention for a considerable 
period. The diet is simple, the constituents are interchangeable 
and easily prepared. 


Food Morning 

Gm. 

Household Measure 

Grapefruit or orange 

100 

V. 

Oatmeal 

60 

2 tablespoonfuls 

Egg 


1 

Toast . ... 

. 30 

1 slice 

Butter 

5 

1 square 

Cream (40 per cent) 

80 

’/« cup 

Mnk . . . 

. 240 

1 cup 

Jam 

. . 30 

2 tablespoonfuls 

Food Noon 



Roast mutton, steak or chicken 

60 

1 small servmg (2 ounces) 

Baked potato 

. 90 

1 medium 

Peas tvith 

. so 

2 tablespoonfuls 

Butter or 

S 

1 square 

Onions with 

. ISO 

1 saucer 

Butter 

S 

1 square 

Bread 

. 30 

1 slice 

Butter 

5 


Bavarian aeam 


1 

Fudge 

3S 

2 squares 


Food Nighl 
Lettuce or 
Tomatoes, fresh 
Celcrj’ hearts 
String beans with 
Butter or 
Asparagus n,-ith 
Butter 
Bread 
Butter 
Pears 


2 leaves 
120 1 tomato 

3S 1 serving 

ISO 1 saucer 

S I square 

ISO 1 saucer 

S 1 square 

30 1 slice 

5 1 square 

100 2 
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1 lit' total daily iotakc of sodium chloride must depend 
upon the condition of the patient. In the presence of edema 
.tnd a normal blood chloride .salt s))ou)d be restricted. Many 
belie\'(* that it .slujidd be limited to 2 Gm. or less per day. 
hishberg" advocate.s a re.striction because of diminution of 
(lie aliility of the kidney.s to c.xcretc salt. In those cases oi 
vomilitifi followed by hypochloremia, however, he believes that 
(he dietary salt should be increased. Even in the absence of 
vomiting the blood chloride may in Uie late stages be low and 
some patients seem to improve with a salt intake increased to 
as much as 10 Gm. Hccaiise of nausea it may be necessary 
fa administer this by subcutaneous or intravenous routes. 

An attempt should be made to increase the amount oi 
urine. The uremic patient c.xcretes urine of a low and fixed 
specific gravity. Large amounts are required to remove the 
excretory products normally present in a much smaller 
urinary volume. Often every attempt to increase the output 
is met with failure, which in certain cases may depend upon 
the extent of destruction of the secretory apparatus of the 
kidnc}'. 

Diuretics arc seldom of value and must be used cautiously. 
The most powerful, salyrgan, novasural, mercupurin, may be 
retained and produce severe mercurial intoxication. The 
writer has seen diuresis and temporary improvement in a few 
cases in which salyrgan had been used in conjunction with 
intravenous fluids. Theobromine and theophylline derivatives 
may be used but seldom increase the urinary output. 

Probably (he most effective diuretic in uremia is glucose 
given intravenously. This is usually administered as a Ifl 
per cent solution and may be given in saline or distilled ivater. 
As early as 1894 Beverly Robinson'"' advised the use of sodium 
chloride rectalJy. KeitlP warns that the daily injection of 
sodium chloride intravenously may cause oliguria. He re 
ported two cases of oliguria following intravenous administra 
tion of 10 per cent glucose in 1 per cent saline. Diuresis 
occurred when the glucose was given without the so lum 
chloride. Bannick" advised the use of glucose in saline an 
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suggests 1000 cc. to be given over a foTty-five-minutc period. 

He obser%’ed no increase in oliguria. Others believe tliat 
hj'pertonic solutions of glucose (20 to 50 per cent) are more 
effective in producing diuresis but this has not been the ex- 
perience of the writer. 

In the absence of vonriting, adequate amounts of fluid 
should be administered orally. This may be in the form of 
water or fruit juices. Often the carbohydrate intake may be 
increased by adding lactose to fruit juice with the double 
purpose of increasing carbohydrate and fluid consumption. 

In forcing fluids one must always remember that the pa- 
tient may have a weakened myocardium. ^lany uremics have 
had for years hx^pertension with resultant cardiac damage. 
The fact that the kidneys are decompensated should not allow 
one to forget that the cardiovascular system is probably func- 
tioning far below its normal efficiency and it is possible that 
some cases of pulmonary edema have resulted from the in- 
judicious forcing of fluids. It is seldom advisable to exceed 
a daily fluid intake of 3000 cc. in the uremic patient. 

Often bed rest and digitalization will increase the urinary 
output by improving cardiac efficiency. There is no evidence 
to show that the tolerance for digitalis differs in the uremic 
patient. Vomiting may make it difficult to administer orally 
and intravenous or intramuscular routes may be necessary. 
Thevetin may be given intravenously in an attempt to im- 
prove and maintain cardiac efficiency. The writer recently 
observed an increase in the urinary output in a case of uremia 
following thevetin administration in which digitalis had appar- 
ently failed. Fantus® advised the administration of stroph- 
anthin in these cases. The use of digitalis in uremia could 
hardly be considered as an emergency measure and need not 
be given too rapidly. Miraculous improvement could not be 
expected in the patient in deep coma. Six cat units daily 
may be administered until evidence of digitalization appears. 
This should be followed with a maintenance dose of 1 to 2 
cat units daily. 

Frequently attempts are made to increase extrarenal ex- 
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crctioii. 'riu' bowels should he kept open and moderately 
loose. Profuse diarrhea should be avoided because of its 
weakeniiif^ effect upon the patient. The constipated individual 
ma\’ be f^iven ina^nesiutn or sodium sulphate in moderate 
do.scs. A larKe flosage of the saline cathartics usually does not 
produce diarrhea in a uremic patient, while the same dose 
mii^ht cause a marked upset in the normal individual. Re- 
cent work' indicates that some caution should be used in the 
administration of maf^ncsium salts in renal insufficiency, 
condition simulatiiiR uremia may appear as a result of ex- 
cessive mapnesium administration. One seldom encoun 
difficulty, however, and frequently secs some 
when 16 to 30 Gm. of mapnesium sulphate are given y 

to the uremic patient. 

Althouph sweating is a procedure that has long been p P 

lar in the treatment, the amount of 

moved bv imrspiration is insignificant. The P^^'^'^^ure is o h 

,vcaUo„ing'a„<r H. .oo cnlhusuns.ic use 

for collapse. If this measure is to be used it shou ^ 

cautiously. Moderately warm baths of sense 

lion followed by wrapping in warm blankets m y < 
of well-being and avoid the collapse following the more 

^"?it'"p:i'tient having convulsive seizures must brf 
carefully but treatment should not be jeal fac- ' 

mains some difference of opinion cerebral 

tors producing the ., ^^rs believe that cerebral 

edema produces the episodes ^^h ounger individuals 

anemia is most trcquenl cause. should be 

cerebral edema is more A, J o( impeadi”? 

comtated by l.yperlonic nuids.^ (90 to 180 cc.) 

convulsions 50 per cent "’"^^"’/“ auempt made to avoid 
may be administemd rec^ y shoSd be given in- 

immediate expulsion. With con 

travenously. „r in re of 10 per cent mag- 

Pollilacr* advised the use of 0 cc. ^ 

nesium sulphate twice daily in cluldren and 
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mental condition is improved as a result. Aldrich” uses 100 
to 200 cc. of 2 per cent solution intravenously. Fishberg- 
suggests the administration of 15 cc. of 20 per cent magnesium 
sulphate intramuscularly in adults. HjT^ertonic glucose may 
be given in amounts of 25 to 50 cc. of 50 per cent solution 
or 100 to 200 cc. of 20 per cent solution. 

Venesection often stops convulsions and may control 
stupor and coma. Approximately 200 to 300 cc. should be 
removed quickly. In the presence of severe anemia it is uase 
to follow the phlebotomy with a transfusion of 300 to 400 cc. 
Bannick® has found that transfusions lessen the anemia and 
decrease the tendency to epistaxis, which is often a trouble- 
some symptom. 

Sedation may be necessary to combat restlessness, head- 
ache, and insomnia. The use of opiates should be avoided 
until other measures have failed. Chloral hydrate or paral- 
dehyde occasionally afford some rest. Sodium phenobarbital 
subcutaneously has been administered successfully in some 
cases. It should always be remembered that renal excretion 
is poor and drug intoxication may occur. Lumbar puncture 
has relieved the headache and restlessness and reduced the 
tendency to convulsions in some, patients. 

After other measures have failed to combat restlessness 
and delirimn it may be necessary to resort to morphine. This 
should be used cautiously, however, and the respirations 
should be carefully observed. Small doses are indicated. The 
writer recently observed one uremic patient develop very 
alarming Cheyne-Stokes respiration after 0.01 Gm. of mor- 
phine. The patient improved after carbon dioxide inhalations 
and caffeine intravenously. A similar episode occurred several 
days later when morphine was again administered for severe 
restlessness. This patient lived several weeks after these two 
episodes and exhibited Cheyne-Stokes respiration at no other 
time. Fantus® advises the use of morphine to combat hic- 
cup, dyspnea, cramps, and restlessness. 

Pruritus is often veiy^ annoying and is usually extremely 
difncult to control. Fishberg= advises the intravenous injec- 
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tion of sodium l)romid(: l)iil states that an eruption may occur. 
O’llare"’ I)elieves tlial nothing is as effective as sponging with 
vinegar or weak acetic acid. Lichtnian" and others have used 
ergotainine tartrate with succej^s. The writer has recently ob- 
served a uremic iiatient who Iiad considerable relief from 
pruritus after arlministration of 1 mg. of ergotamine every 
night. 1’he possible danger’^ of this drug to the vascular 
system in a patient with poor renal function must be con 

sidered. . , 

\omiting is often difficult to control. Gastric lavage m 
10 per cent sodium bicarbonate solution followed by du- 
odenal tube administration of 1 to 2 liters of ^ 

normal saline may prove helpful in some ^ . 

has had some success with cocaine in doses o • ’ 

mouth. 'I'he nauseated patient occasionally is afforded 
by small amounts of ginger ale or carbonated water. 

SUMMARY 

In lre,nling a palicnl in uremia, the physician must 
member that tlic prognosis is grave with P™''“ l 
for ultimate recovery. All measures 

peutic attempts should be directed toward ^ 

iient’s nutrition and keeping him as eomfortable a b 
as possible. The therapy .advised “fP- consismg of 
diuretic and supportive measures has l„ji. 
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CLINIC OF DR. DREW LUTEN 

From the Department of Internal Medicine, Washing- 
ton UNT\rERSiTY School of Medicine and the Barnes 
Hospital 


THE SIGNIFICANCE OF ABNORMAL CARDIAC 
RHYTHMS 

During recent years clinical conceptions of the signifi- 
cance of abnormal cardiac rhythms have undergone great 
changes in many particulars. The development of graphic 
methods of registration of the heart beat twenty-five or thirty 
years ago led to better understanding of the various abnor- 
malities of rhythm, and thus facilitated clinical differentiation. 
New interest in the arrhythmias tended to focus attention on 
them, and to assign them a clinical significance now regarded 
as being out of proportion to their true importance. Certain 
abnormal rhythms were regarded as entailing particularly 
harmful consequences upon the heart muscle, and as being 
themselves the cause of any attendant cardiac embarrassment. 
For many years the chief interest of physicians in such cases 
generally lay in the employment of measures designed prima- 
rily to influence the disordered beating, with the object of re- 
storing the myocardium to more normal status by such means. 
Consideration of factors concerned in the production of the 
various arrhjUhmias was secondary to the matter of the treat- 
ment of them. 

Information regarding certain causes began to accumulate, 
however, and it was soon recognized that in some instances 
neither the circumstance of origin nor the consequences of ab- 
normal beating were such as to necessitate special treatment. 
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In ciTtaiii case.-, treatment began to be directed primarily to 
tile alnummal situation producing the arrhythmia rather than 
to the disordered beating itself. 

In more recent years tin’s interest in the origin of the 
•irrhythmias has increased. Consideration is given to the 
matter of cause as well as to question of effects. At present 
there is a growing tendency to consider abnormal beating of 
the heart in connection witli otlier abnormalities observed in 
the patient; to view it in relation not to the heart alone, but 
to the various factors concerned in the heart beat. Atten- 
tion is given not only' to the heart muscle but to toxic and 
nervous innueiices, direct and indirect, which are known to 
influence the initiation.and propagation of contraction. Extra- 
cardiac factors arc considered. 

Whatever ultimate factors may' be concerned in abnormal 
beating, however, it is obvious that the immediate causes in 
a particular case must be referred to that part of the heart 
in which the arrhythmia arises. It is not within the province 
of this discussion to attempt any analysis of the precise 
phy'siologic processes of nerve and muscle responsible for the 
origin and propagation of impulses in the heart. Many as- 
pects of this complex problem are unsolved. It is well known, 
however, that both muscle and nerve factors are concerned, 
and that in proportionate importance both are subject to great 
variation. In certain instances either the nervous or the 
muscle elements may' predominate; upon occasion one or the 
other may be negligible. The nervous factor, moreover, may 
be applied ultimately through reflex channels, no cardiac 
lesion being involved. 

In assessing the significance of an abnormal care lac 
rhythm in any case, it thus becomes apparent that interest 
attaches not only to the question of the integrity' of the 
but to possible extracardiac influences as well. Either may ^ 
the sole causative factor, both may be involved.^ Abnorma 
beating of the heart thus may be a diagnostic sign of 
importance. Its presence may indicate disease in the 
demanding treatment, or disorder in some other part o 
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body caUing for primarjf attention. In both dasses of case^, 
however, consideration must be given also to the following 
questions: (a) does the arrhythmia per sc interfere with the 
functional efficiency of the heart, and if so, to what extent? 
(6) If functional efficiency is impaired, what therapeutic 
measures, if any, may be employed directly to ob%nate the 
harmful effects of the abnormal rhythm, in addition to appro- 
priate measures directed toward combating the disorder caus- 
ing the arrhythmia? In other words, does the arrhythmia 
itself require spedal treatment irrespective of the condition 
which produces it? 

In the cases of some abnormal rhythms, cardiac efficiency 
may suffer great temporary embarrassment even though little 
permanent damage accrue to the heart. The general circula- 
tion is impaired. In other instances, neither cardiac nor 
general circulatory effects are in evidence. Certain disordered 
rhythms frequently arise as a result of some condition which 
itself is associated with cardiac insufficiency, and it is largely 
due to this circumstance that the harmful effects of arrhyth- 
mias in general have been exaggerated. More commonly in 
such cases the abnormal condition producing the arrhythmia 
is responsible for a much greater degree of cardiac embarrass- 
ment than the abnormal rhythm itself produces. lATrile in 
some instances, therefore, therapeutic measures may appro- 
priately be directed toward combating the iU eSects of ab- 
normal beating, it is much more frequently the case that the 
arrhythmia per se demands no special treatment, therapy 
being directed simply to the underlying disease. In most cases 
the treatment of a patient with an abnormal rhythm is identical 
with the treatment that patient should receive were his heart 
beating normally. As with fever, chills, leukocytosis, and 
other manifestations of abnormal situations, cardiac irregu- 
larity may be the sign which points the way to correct diag- 
nosis, and consequently to appropriate therapy; but it is not 
to the sign that therapeutic measures are directed. As with 
other signs and s\Tnptoms, there are certain exceptions to the 
general rule that irregular heart action calls for no special 
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III crrlain c;is(.'> ircatniL'iU began to be directed primarily to 
tile alniormal situation producing the arrhythmia rather than 
to tin; disorder'd beating itself. 

In more recent years this interest in the origin of the 
arrhythmias has increased. Consideration is given to the 
matter of cause as well as to question of effects. At present 
(here is a growing tendency to consider abnormal beating of 
the heart in connection with other abnormalities observed in 
the patient; to view it in relation not to the heart alone, but 
to the various factors concerned in the heart beat. Atten- 
tion is given not only to the heart muscle but to toxic and 
nervous inllucnccs, direct and indirect, which are known to 
influence (he initiation.and propagation of contraction. Extra- 
cardiac factors arc considered. 

Whatever ultimate factors maj' be concerned in abnormal 
beating, however, it is obvious that the immediate causes iu 
a particular case must be referred to Uiat part of the heart 
in which the arrhythmia arises. It is not wdthin the pro\dncfi 
of this discussion to attempt any analysis of the prec^ 
physiologic processes of nerv'e and muscle responsible for £ 
origin and propagation of impulses in the heart. Many as 
pects of this complex problem are unsolved. It is well known, 
however, that both muscle and nerve factors are concerne ^ 
and that in proportionate importance botli are subject to grea 
variation. In certain instances either the nervous or 
muscle elements may predominate; upon occasion one or 
other may be negligible. The nervous factor, ^ 

be applied ultimately through reflex channels, no ca 


lesion being involved. 

In assessing the significance of an abnorn < ■ 

rhythm in any case, it thus becomes apparent th^t m 
attaches not only to the question of the , be 

but to possible extracardiac influences as well ^ithe > 
the sole causative factor, both may be invo ye 
beating of the heart thus may be a dia^ostic sign f 
importance. Its presence may indicate disease i 
demanding treatment, or disorder in some o er p 
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body calling for primary attention. In both classes of cases, 
however, consideration must be given also to the follo\%*ing 
questions; (a) does the arrhythmia per sc interfere with the 
functional efficiency of the heart, and if so, to what extent? 
(6) If functional efficiency is impaired, what therapeutic 
measures, if any, may be employed directly to obviate the 
harmful effects of the abnormal rhythm, in addition to appro- 
priate measures directed toward combating the disorder caus- 
ing the arrhjhhmia? In otlier words, does the arrhythmia 
itself require special treatment irrespective of the condition 
which produces it? 

In the cases of some abnormal rhythms, cardiac efficiency 
may suffer great temporary embarrassment even though little 
permanent damage accrue to the heart. The general circula- 
tion is impaired. In other instances, neither cardiac nor 
general circulatory effects are in evidence. Certain disordered 
rhythms frequently arise as a result of some condition which 
itself is associated with cardiac insufficiency, and it is largely 
due to this circumstance that the harmful effects of arrhyth- 
mias in general have been exaggerated. More commonly in 
such cases the abnormal condition producing the arrhythmia 
is responsible for a much greater degree of cardiac embarrass- 
ment than the abnormal rhythm itself produces. \Mhile in 
some instances, therefore, therapeutic measures may appro- 
priately be directed toward combating the ill effects of ab- 
normal beating, it is much more frequently the case that the 
arrhythmia per se demands no special treatment, therapy 
being directed simply to the underlying disease. In most cases 
the treatment of a patient with an abnormal rhythm is identical 
with the treatment that patient should receive were his heart 
beating normally. As with fever, chills, leukocytosis, and 
other manifestations of abnormal situations, cardiac irregu- 
larity may be the sign which points the way to correct diag- 
nosis, and consequently to appropriate therapy; but it is not 
to the sign that therapeutic measures are directed. As with 
other signs and symptoms, there are certain exceptions to the 
general rule that irregular heart action calls for no special 
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IrratiiK'iii, Ihry will he noted in Llic following bnef con- ! 
^itIl'rati^n of I lie .several al)normal rhythms. ] 

Sinus Arrhytliniia.- 'riic mechani sm for reflex change in , 
heart rate i.s delie.itely adjii.sted so as to respond readily to 
varioii.s inlltienee.-,. I )eiuon.strable variation in sinus rate h ^ 
eominoti in he.dthy subjects at rest, re[)resenting an e.xaggera- 
tion of norni.d phy.siologic processes. Sinus arrhythmia of j 
nervou.s origin fre(niently occurs in re.sponse to causes whici i 
have little eiiect upon the lieart otluT than the variation in 
r.ite, the va.st ni.ajority of instances falling into this category. 
Pathologic procoM-s of tlie auricle also may be responsible, 
niiiKjr ;ls well as serious lesions. It is not unusual for high- j 
grade sinus arrhythmia to be noted in certain cases of coronal)' 

thrombosis. 'Phat it mav result from the administration of ' 

1 

digitalis is well recognized. 1 

Tliis irregularity, the simplest as well as the commonest ^ 
of the arrhythmias, e.xemplifies the general prindples stated 
above; viz., that irregular heart action is a sign which 
for e.xamination, that it may result from causes of vanous ; 
degrees of seriousness, and that in general it requires for itself i 

no special therapy', treatment of the patient being directed to , 

the condition wliich produces it. 

Extrasystoles. — While it is true that the *■ 
ized tissues of the heart under certain circ - \ 

are able to initiate spontaneous contr' 
under the usual normal conditions < 
exercised. In the strictest sense, the 
invariably' be regarded as patholr 
separate the nervous and musculai 
elaboration of spontaneous beats, 
the particular situation responsible 1 
cardiac or extracardiac. Wherever 
appears in many instances to represi 
tion of physiologic processes rather tl. 
in the usual sense. Premature contrac. 
may be produced e.xperimentally throug. 
stimiilation,® and many instances of clinical c. 
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pear to rest upon this basis. Other reflex pathways also may 
be involved, extrasystoles of emotional origin^ being well 
recognized. 

On the other hand, the ultimate cause may lay in the heart 
muscle, where it may represent a negligible lesion or one of 
extremely serious import. In the cases of patients predisposed 
to extrasystoles, slight change in the status of muscle or nerves 
may be sufficient to evoke them. A deep breath may suffice. 
Toxemia, mild or severe, fatigue, loss of sleep, or any situation 
which lowers the general level of bodily well-being may pro- 
duce these interruptions to regular heart action. WTiile it is 
impossible in any case to determine the precise degree of 
nerve or of muscle influence in the occurrence of an extra- 
systole, it is quite frequently possible to refer them chiefly to 
nervous or to myocardial origin. In general, premature con- 
tractions arising in the auricle are more likely to result from 
nervous influences, those of ventricular origin to be due to 
muscular factors. 

Extrasystoles call not only for examination of the heart, 
but for complete examination of the patient. In many cases, 
no cause is found. Therapy appropriate to the etiologic fac- 
tor, if discovered, should be instituted, but usually the arrhyth- 
mia itself demands no treatment. In some cases, however, 
the patient is so annoyed or perturbed by the irregularity that 
special measures should be employed to mitigate it. Strych- 
nine frequently is effective. The more rapidly eliminated 
barbiturates may be useful. On the other hand, there is ex- 
perimental evidence that barbiturates may cause extrasystoles. 
Digitalis is a frequent cause, while upon occasion the drug 
may abolish the arrhythmia. 

Auricular Fibrillation; Auricular Flutter. — ^These ar- 
rhythmias are so nearly related that they will be considered 
together. In origin they are closely akin to auricular extra- 
systoles. In general what has just been said with regard to 
auricular premature beats applies also to auricular fibrillation 
and flutter. Although most cases occur in patients with heart 
disease, it is now recognized that these arrhythmias may occur 
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id (In- auricle of a lu-arl which gives no evidence of any ab- 
nonnalily of the ventricular muscle, and no sign of impaired 
function.'- *• 'I'hey are auricular phenomena, and it is to 
the auricle that their etiology must immediately be referred. 
'I’hi.s chscussion will be confined particularly to fibrillation, 
but in .substance it is equally applicable to flutter. 

'I'he general principles which link auricular fibrillation 
(and flutter) with auricular c.xtra.systolcs in etiology and in 
clinical significance, are subject to certain special considera- 
tions. As with e.\tras3'stolcs, the proportionate influence of 
nervous and (auricular) muscle factors is subject to great 
variation, auricular fibrillation of purely nervous origin being 
well recognized.'- * The probability of definite auricular 
lesion, however, is much greater in fibrillation than in extra 
systoles. The proportion of cases with (ventricular) myo- 
cardial disease also is conspicuously larger. This specia 
association of fibrillation with clinical heart disease rests upo 
the following explanation. While nervous factors alone may 
suffice, in general the initiation of fibrillation requires gr 
insult to the auricular wall, or at all events is great y aa 
by it. Auricular lesions obviously are much commoner m m 
cases of patients with more extensive heart disease^ 
lesions as mural thrombi, scarring, and fibrosis are 
many reports of cases which come autopsy m which ^ 
amination has been directed to the auric e. uricular 

lendant on older age" appear to be important fac ors 

fibrillation occurring particularly in o although 

relatively infrequent in the heart disease o - 

in such cases another fa^or which is 

importance in precipitating tire arr y ^ ^ 

present, i. e., stretching of the are 

majority of instances of heart failure, 

observed in older subjects in cases o ^ ^ congestive 

and in cases of mitral disease J 
failure. In both _ situations the muscula- 

pressure tends to induce stretc ing auricle as an 

ture. That increase in pressure rvithm the 


t 
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impoTtant element in the disorder is indicated also upon ex- 
perimental evidence. 

The etiologj' of auricular fibrillation may briefly be sum- 
marized; it may arise from nervous or muscular factors in 
varying relationship. The commonest precipitating cause is 
the increased pressure of congestive heart failure applied to 
the wall of an auricle in which certain pathologic processes 
have occurred. 

Quinidine abolishes the abnormal rhythm in many in- 
stances. If the basic causes are persistent and of great force, 
however, the arrhythmia usually does not yield permanently 
to quinidine. Particularly in cases unassociated witli serious 
heart disease or with congestive failure, the drug may restore 
normal cardiac rhythm and thus free the patient of the an- 
noyance and of any other ill effects of the disorder. 

Auricular fibrillation may occur as an incident in the 
course of many abnormal situations.®’ Quinidine or other 
measures to abolish it may properly be employed in occasional 
cases in which the arrhythmia itself is of more consequence 
than a relatively unimportant cause, or in cases in which the 
cause is obscure. In any case, however, it calls first for ex- 
amination. Search should be made for other evidences of 
congestive heart failure, of which fibrillation is frequently a 
sign.’ Thyroid disease and other toxic factors must be con- 
sidered. Nervous influences are to be kept in mind. The 
arrhythmia may be an important sign leading to correct diag- 
nosis, and to appropriate therapy. In most instances some 
degree of heart failure is observed, and in such cases obviously 
digitalis is to be employed. In cases of other etiology it is 
equally obvious that other therapy is indicated. It is as er- 
roneous to administer digitalis in cases of auricular fibrillation 
unassociated with heart failure as it is to omit the drug in 
instances in which heart failure is the cause. Digitalis does 
not slow the ventricular rate in nonheart-failure cases,®' ® and 
in such cases of toxic etiology the drug may be disadvan- 
tageous. Auricular fibrillation is no more a general indication 
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f(ir digitalis than is dyspnea or edema. It is to the underlying 
situation tliat treatment regularly must be directed. 

Aiiriculovontricular Block. — Although in occasional in- 
stances vagus influence is knoum to be responsible, the various 
grades of auriculovcntricular block in most cases result wholly 
or in most part from lesions of some portion of the ventricular 
muscle. Heart block generally’ is a sign of myocardial disease. 
Upon occasion a lesion apparently confined to the auriculo- 
vcntricular bundle is responsible, but usually disease processes 
arc not so closely restricted, grave myocardial involvement 
being inferred in most cases. 

Adjustment in blood pressure usually^ compensates for the 
slow rate of complete block, the ultimate prognosis being de- 
termined largely' by' the cliaracter and extent of the myo 
cardial involvement. Therapy' is to be directed to the basic 
disease in question. Special treatment of the block usua y 
not Indicated, but in cases with Adams-Stokes attacks 
urcs designed specifically' to prevent recurrence should be trie 

Paroxysmal Tachycardia.— Auricular fibrillatmn ana 
flutter not infrequently occur in paroxysms, the etiologic agen 
being eiUier of limited duration or of lesser degrees of poten^- 
Such paroxysmal attacks thus may constitute ^ 

valuable signs in early diagnosis. As a rule 
ploy^ed more appropriately in such cases than m es 

ter"paroxysn,al tad,ycardias are to be diffarenUdeA 
Those of supraventricular origin commonly 
of patients without important heart disease, due ch eHy 
toxic or nervous influences. Change of P^^’^ion J 

precipitating cause. Usually Umy to 

plication of serious import, yielding to mi ^ er ^ 

the reassurance which may truthful y e to 

procedure as pressure over the carotid sin y 

end the par^'Xy'sm. , ppnerally oc- 

Ventrituiar tacliycardia, on^ the other , ^ 

curs only in the presence of serious uncommon 

sign, therefore, of considerable gravity. It is not 
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for an independent ventricular rhythm to result from serious 
digitalis intoxication or from myocardial infarction. The ab- 
normal sequence of contraction of the ventricular muscle parts 
renders systole less effective in expelling blood. Serious im- 
pairment of the circulation may result and render it advisable 
to employ measures designed primarily to abolish the abnormal 
rhythm. In most instances the attack subsides spontaneously 
before occasion for specific treatment arises. In the average 
case, therefore, there may be less danger® in the employment 
only of general measures than in precipitate special therapy. 

Alternation. — Except for brief occurrence, variation in 
the force of alternate ventricular contractions occurs only in 
the presence of grave myocardial embarrassment. Continual 
alternation is of serious import. It is not a disease entity, but 
an evidence of serious impairment of myocardial function. Its 
correction rests only upon measures that restore the myo- 
cardium to more normal status. 

It will be observed that alternation, perhaps the gravest 
of continued arrhythmias, in common with sinus arrhythmia, 
the simplest of them, illustrates the principles generally ap- 
plicable to all; it is a sign, not a disease. Consideration must 
be given to the cause, rather than to the sign; treatment must 
be directed to the heart, rather than to the heart beat. 
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lor digitalis llian is dyspnea or edema. It is to the underlying 
situation tliat treatment regularly must be directed. 

Atiriciilovontricular Block. — Although in occasional in- 
stances vagus influence is known to be responsible, the various 
grades of auriculovcntricular block in most cases result wholly 
or in most part from lesions of some portion of the ventricular 
muscle. Heart block generally' is a sign of myocardial disease. 
Upon occasion a lesion apparently' confined to the auriculo- 
vcntricular bundle is responsible, but usually disease processes 
arc not so closely' restricted, grave myocardial involvement 

being inferred in most cases. 

Adjustment in blood pressure usually' compensates for the 
slow rate of complete block, the ultimate prognosis being de- 
termined largely' by' the character and extent of the my^ 
cardial involvement. Therapy' is to be directed to the basic 
disease in question. Special treatment of the block usually is 
not indicated, but in cases w'ith Adams-Stokes attacks meas 
ures designed specifically to prevent recurrence should be tried. 

Paroxysmal Tachycardia.— Auricular fibnllarion ano 
flutter not infrequently occur in paroxysms, the etiologic agen 
being either of limited duration or of lesser degrees of poW 
Such paroxysmal attacks Uius may constitute J 

valuable signs in early diagnosis. As a rule 'f. ^ 

ployed more appropriately in such cases than in es 

Other parox-ysmal tachycardias are to be 
Those of supraventricular origin commonly 
of patients without important heart disease, ^ r„auent 
toxic or nervous influences. Change of Po-^ion m a e 
precipitating cause. Usually they and to 

plication of serious import, yielding ^ gj^ple 

the reassurance which may truthfu y e to 

procedure as pressure over the carotid sin y 

end the paro^'i'sm. , generally oc- 

Ventricular tachycardia, on the other ha , g ^ ^ 

curs only in the presence of serious njyocard al in ^ 
sign, therefore, of considerable gravity. It is not 
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for an independent ventricular rhythm to result from serious 
digitalis intoxication or from myocardial infarction. The ab- 
normal sequence of contraction of the ventricular muscle parts 
renders systole less effective in expelling blood. Serious im- 
pairment of the circulation may result and render it advisable 
to employ measures designed primarily to abolish the abnormal 
rhythm. In most instances the attack subsides spontaneously 
before occasion for specific treatment arises. In the average 
case, therefore, there may be less danger® in the employment 
only of general measures than in precipitate special therapy. 

Alternation. — Except for brief occurrence, variation in 
the force of alternate ventricular contractions occurs only in 
the presence of grave myocardial embarrassment. Continual 
alternation is of serious import. It is not a disease entitj’’, but 
an evidence of serious impairment of myocardial function. Its 
correction rests only upon measures that restore the myo- 
cardium to more normal status. 

It will be observed that alternation, perhaps the gravest 
of continued arrhythmias, in common with sinus arrhythmia, 
the simplest of them, illustrates the principles generally ap- 
plicable to all; it is a sign, not a disease. Consideration must 
be given to the cause, rather than to the sign; treatment must 
be directed to the heart, rather than to the heart beat. 
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TREATMENT OP MYOCARDIAL INSUFFICIENCY 

The treatment of myocardial insufficiency, like that of 
any other condition, depends upon the accuracy of the diag- 
nosis and a proper interpretation of the significance of that 
diagnosis together with an analysis of the indications for 
treatment and of the methods available. It is not our inten- 
tion to discuss the diagnosis of myocardial insufficiency but 
mention must be made of the fact that myocardial insuffi- 
ciency may be of several grades, the treatment of which will 
naturally differ if not in kind, at least in degree. In discussing 
this phase it will be well to use the Functional Classification 
of Heart Disease of the American Heart Association. This 
classification divides patients with organic heart disease into 
three groups as follows: 

Class I — Patients with organic disease, but able to 

carry on ordinary physical activity. 

Class II — Patients with organic disease, but unable to 
cany' on ordinary physical activity (without 
discomfort). 

{A) Activity slightly limited. 

(jB) Activity greatly limited. 

Class ///—Patients with organic disease, but unable to 
cany' on any physical activity, i. e., who 
must remain in bed or in a chair. 

Patients in Class I are included in this consideration of 
treatment of myocardial insufficiency, though there may be 
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sonic who object to llicir inclusion, because we believe that it 
is this group that should be considered as having potential 
myocardial insufficienc)’ and thus a proper group for prophy- 
lactic treatment. Digitalis and other cardiac drugs usually 
arc not indicated at tliis stage of the disease, though advocated 
by some as a prophylactic measure. It is this group of pa- 
tients who should be taught the value of moderation, the 
proper relationship of activity' and rest (not invalidism), the 
importance of avoidance of infections, etc. It is also with 
this group that so much can be accomplished by proper ap- 
preciation and treatment of tlic etiological agent, especially 
if it be active, such as sy'philis or thyrotoxicosis. Let us pai^e 
here long enough to emphasize that no treatment of myocardial 
insufficiency' is adequate unless consideration is given to the 
etiology'. Some of tlie recent advances in cardiology are due 
to the emphasis placed upon the proper and complete classifi- 
cation of heart disease w'hich has led not only to better diag- 
nosis and understanding of the problems but in turn as 
resulted in better treatment. Our task would be poorly done 
if we treated a case of tliyroid heart disease with decompen- 
sation with rest and digitalis (or quinidme) _ and neglecte 
care of the abnormal thyroid state underlying it. 

We would be overlooking an important element 
to recognize an adherent mediasUnopericarditis as the fac 
in certain cases of decompensation and did not consider 
gery' as an adjunct treatment. Similarly when 
cause of heart disease, we must give due consid 

antiluetic treatment. ^vnrardial 

We shall not consider the treatment of 
insufficiency except to mention that here agai 
Uie underlying and causative agent is be- 

We shall now consider Uie treatment o P 
long in Class II and HI, those with varying degree 
cardial insi ^iciency, from the mild to . our 

As soon as we tlrink of treatment in t 
minds immediately frame the picture of our ^ ^ 
digitalis and rest. Truly, these have been and rem 
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chief weapons but a battle is not always won by using only 
the staunchest strongholds or the largest guns, so we must 
frequently fortify the action of digitalis with diuretics and 
procure rest with sedatives, hypnotics and opiates. Treat- 
ment of heart disease, however, is not quite so simple. As in 
warfare we adapt our attack to the character of the enemy, 
his number and aggressiveness, the terrain of the battle, and 
many other factors, so in the treatment of heart disease we 
must consider the character of the disease, its severity, its 
activity, the complications and the individual who has the 
affection. 

\STiat are the indications for digitalis and how shall we 
use it? While we are indebted to William W^ithering who 
published his treatise in 1785 for the introduction of digitalis 
to physicians, we have added greatly to our knowledge of its 
use in recent years. 

There are two chief indications for the exhibition of digi- 
talis: (1) decompensation and (2) auricular fibrillation. Per- 
haps it will be well to amplify that statement. By decom- 
pensation we mean the presence or development of symptoms 
or signs of congestive heart failure from the earliest stage of 
increasing dyspnea, cough, basal rales, etc., through the ex- 
treme state of orthopnea, general anasarca and the like. As 
already stated digitalis is not indicated because of the presence 
of cardiac pathological anatomy alone, but on the contrary it 
is indicated with decompensation regardless of the pathology 
present. Also, with the establishment of permanent auricular 
fibrillation digitalis is indicated, regardless of the state of com- 
pensation, in practically all cases for the purpose of slowing 
the ventricular rate and making all ventricular contractions 
effectiv'e; furthermore, digitalis must be continued in appro- 
priate dosage as long as such fibrillation lasts, that is through- 
out the patient’s life unless the fibrillation spontaneously or 
by the action of such drugs as quinidine changes to normal 
mechanism. Jhe exceptional case of the naturally slow ven- 
tricular rate in untreated auricular fibrillation, probably due 
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to inherent coiuluction defects, not needing digitalis merely 
jiroves the rule. 

'J'hc more we know of the action of digitalis, pharmacol- 
ogic, physiologic and toxic, the better will we be able to use 
it. Withering working with the crude unstandardized drug 
clearly understood many of its actions and enunciated a cen- 
tury and a half ago the principles which we still use today. 
“Let the medicine be continued until it acts either on the 
stomach, the kidneys, the pulse, or the bowels; let it be stopped 
upon the first indication of any of these effects.” He thus 
recognized the toxic nausea, the beneficial diuresis and slowing 
of the pulse in auricular fibrillation, not then recognized as 
such, the production of extrasy'stoles and heart block as to.xic 
manifestations together with the occasional diarrhea. 

In recent years we have been fortunate in having many 
well standardized and relatively stable digitalis products and 
in learning through careful study the average tolerance of an 
individual. Eggleston in 1915 showed that it required IS cc. 
of an average high-grade standard tincture of digitalis (l-S 
Gm. of the dried leaf) per 100 pounds of body weight to com- 
pletely digitalize an individual. While we must not use 
figure as an absolute and unchangeable dosage, it does serve 
as a guide and much of our modern use of digitalis dates rom 


that work. , 

For several years we have heard much about the s an 

ardization of digitalis by cat units and tJie^ United ta 
Pharmacopeia has designated that 1 cat unit is equiva en 
0.1 Gm. of standardized powdered digitalis leaf (1 cc. o 
tincture), the cat unit being the weight of the drie rug 
milligram necessary to kill 1 Kg. of cat m one an 
hours. While we need not concern ourselves wit ^ 
we must, however, be sure w'e are using a standardized 

potent preparation. _ _ -n jg. 

Whetlier we quickly or slowly digitalize a pa 

pend upon the exigencies of Uie occasion bo^ ""1 ° atient is 
value. Rapid digitalization is indicated when th p 
in severe decompensation and the time element plays 
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portant part either because of the severity of the S 3 Tnptoms or 
the danger to life, though many believe that quick digitaliza- 
tion is desirable in all stages of decompensation. However, 
it must not be inferred from this statement that digitalis is an 
emergency drug, for this is but rarely the case though it often 
has urgent indications. With rapid digitalization we must be 
certain that none of the drugs of the digitalis series have been 
used in the preceding three weeks, or if used we must take 
the amount into consideration in estimating the dosage. For 
a previouslj^ undigitalized individual of 160 pounds, whose 
estimated requirement would be 2.4 Gm. of the powdered leaf 
(24 cc. of the tincture) the following schedule would provide 
relatively rapid and yet safe digitalization; 

1st Dose, V« calculated dose, 0.8 Gm. (powdered leaf) (8 cc. tine.) 

2nd Dose, 6 hours later, '/« calculated dose, 0.4 Gm. (4 cc. tine.) 

3rd Dose, 6 hours later, ^/u calculated dose, 0.2 Gm. (2 cc. tine.) 

4th Dose, 6 hours later, Vsi calculated dose, 0.1 Gm. (1 cc. tine.) 

Sth Dose, 6 hours later, Vsi calculated dose, 0.1 Gm. (1 cc. tine.) 

Total — '/t calculated dose, 1.6 Gm. (16 cc. tincture) in 24 hours. 

The dose of 0.1 Gm. (1 cc. tincture) may be repeated 
every six hours thereafter until full digitalization has been 
obtained. For maintenance of full digitalis effect we use ap- 
proximately 0.15 Gm. of the powdered leaf (1.5 cc. tincture) 
daily, many using 0.1 Gm. (1 cc. tincture) or 1 cat unit as the 
daily maintenance dose though this figure is subject to wide 
variation. The recent trend has been toward the use of the 
powdered leaf in tablet, pill or capsule form, and in our work 
in the clinic and hospital as well as in private practice, we 
have practically discarded the use of the tincture, though it 
too is very satisfactory if we are sure of its potency and if 
we always keep in mind the fact that a drop is not a minim 
of tincture digitalis, there being in fact an average of 2% to 3 
drops to the minim. 

Because most of the pharmaceutical preparations are now 
prepared in 0.1 Gm. (1 cat unit) size, though some are scored 
for easy division, we have found it convenient when pre- 
scribing a maintenance dose of digitalis of 0.15 Gm. daily to 
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havc tlic i^alicnt lake a tablet of 0.1 Gm. one day and 2 
tablets the next day, allcrnalclj', instead of 1^4 tablets daily, 
using an ever handy calendar as the guide, taking 1 tablet on 
the odd days of the month and 2 on the even days. 

When rapid digitalization is not indicated, there will 
naturally be a wide variation in Uic method of dosage, d^ 
pending upon individual factors such as degree of decompen- 
sation, ventricular rate in fibrillation, frequency of visits of 
the ambulator}' patient, etc., but a satisfactory method for 
this small divided dose regime is 0.1 to 0.2 Gm. (1 to 2 
cc. tincture) two or three times daily, until digitalis effect or 
toxic effect is observed, tlien reducing the daily dose to the 
maintenance level, 0.15 Gm. (1.5 cc. tincture) daily. Again, 
I must emphasize the fact that a drop is not a minim. A clear 
understanding of our aims in digitalizing and of the toxic 
effects of digitalis is necessary for best results. 

Aside from the rare use of strophanthin in doses o 
mg. (not over 1 mg. daily) intravenously in emergency cases, 
a use not wholly unattended by danger, we need consider bu 

one oUicr member of the digitalis series. ^ . . r vi-p 

Recently an active cardiac glucoside with digitalis- 

action has been isolated from the bestill nut and 
name, thevetin. This active principle has been tested an 
potency and toxicity have been shown to be one seven^ _ 
of ouabain. It too is standardized in cat ^ 
able in 2-cc. ampules containing in solution 0.00 ^ ^ 

grain) of the active drug, equivalent to 3 cat units. 
present maintaining adequate “digitalization y g 
such ampule (3 cat units) intravenously every other ^ 
drug at present can only be given intravenously and 
or not it will maintain a place in our armamentarium rema 

to be seen. „ • tUp treat- 

Ranking with digitalis and equally ^ from 

ment of Uie cardiac patient is rest, latter 

simple limitation of activity to absolute be 
so valuable in the severely decompensated c • 
curing and assuring this rest is very important, an 
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to detail is well rewarded. It is the very exceptional, in fact 
one might say almost unique, patient who cannot remain in 
bed, though many attempt to convince the physician that they 
must sit up in a chair; and herein lies the value of adjunct 
treatment with sedatives, hypnotics, and opiates. A good rule 
is to begin the bed treatment (either at home or in the hos- 
pital) of the severely decompensated cardiac wth a Inpo- 
dermic injection of morphine (10 to 15 mg., Vc, to W grain) 
for the first two or three nights and then substitute a non- 
narcotic h 39 notic. At certain stages in treatment the anxiety 
state of the patient plays as important a role as the myocardial 
insufficiency and proper sedation is extremely valuable. 

WTiile digitalis and rest will usually produce an adequate 
diuresis, there are some patients whose edema persists despite 
these measures. For such patients we have a group of diuretic 
drugs which are very helpful in the continuation treatment 
of myocardial insufficiency. Usually we do not prescribe these 
diuretics until the patient has become fully digitalized but 
occasionally when the edema is of marked degree we may use 
the diuretics at the outset along with digitalis and rest. There 
are a large number of diuretics on the market but our ex- 
perience has led us to rely upon but few of them in producing 
adequate diuresis. Despite the frequent mention and use of 
theobromine-sodio-salicylate (diuretin) or theobromine-cal- 
cium-salicylate (theocalcin) we have not obtained (except in 
very rare instances) an effective diuresis with the usually 
recommended doses 0.5 to 1 Gm. (7% to 15 grains) three or 
four times a day or even with much larger doses of 6 to 8 
Gm. (90 to 120 grains) daily. 


On the other hand we have often produced a beautiful 
diuresis udth theophyllin (theocin) given in doses of 0.3 Gm. 
(5 grains) three times a day for two days, omitting two days 
and repeating. Unfortunately this effective dose usually pro 
duces undesirable side actions, nausea, vomiting, headache 
and increased irritability, so that experience has taught us tn 
prescribe it in smaller dosage 0.2 Gm. (3 grains) in the manner 
above described. WTiile the diuresis rrith this dose usTuy 
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nol as great, it is still effective in many cases. Even with 
this close increased irritability and headache may occur, 
especially on the second day of administration and we have 
attempted to overcome this undesirable effect by combining it 
with a small dose of a sedative, as for instance, phenobarbital 
0.015 to 0.03 Gm. (l^i to grain), or amytal 0.03 to 0.045 
Gm. (Vu to ‘yi grain) witJi each dose. Such combination 
usually is effective in preventing these side actions. 

As effective as has been the diuresis from theophyllin, in 
just opposite measure has been our experience with its double 
salt, tlieophyllin-cthylcne-diamine (aminophjdlin, metaph 
yllin, euphyllin) which in doses of 0.09 Gm. (1^4 grains) 
three times a day, or double this dose has only rarely given 
us effective diuresis. I do not refer here to the use of this 


drug as a coronary dilator, but merely as a diuretic. 

Lately some claim has been made that aminop y^ 
propcrl}' administered will relieve Cheyne-Stokes respiration 
in myocardial insufficiency, a claim that if proved will be o 
great value in our treatment as Cheyne-Stokes brea mg i 
often one of the most distressing of symptoms in cardiac 

compensation. _ . , „ 

Since the introduction of the mercurial diuretic, 
come to look upon them as the most dependable. The 
one, novasurol, has been replaced entirely (because ° 
effectiveness and less toxicity) by salyrgan an 
the latter of more recent introduction, being a mere 
theophyllin in chemical and free combination. Bo^ ot 
diuretics are very effective often giving - diuresis ^ 3000^^^ 
8000 cc. in twenty-four hours, the comp ete m 
being only of U.is duration. These 

intravenously (preferably) or f of 

taneously and are given in doses o 

a few days or longer as needed. An ongma dose r. 
is usually g-'^Tn to test tlie patient’s ^uscepti ^ 

The effectiveness of salyrgan an m chloride (or 

enhanced by the previous ingestion o j ^ (enteric- 

nitrate) in doses of 4 to 8 Gm. (60 to 120 grains; t 
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coated tablets) daily for three to four days before the mer- 
curial injection. 

In the hands of some, urea in large doses (15 to 60 Gm. 
daily) over a long period has been effective as a diuretic but 
we have found much objection to the taste and have not found 
it as effective as theocin, salyrgan, and mercupurin. The 
latter in most cases of myocardial insufficiency has been the 
most effective diuretic, especially when given after ammonium 
chloride. 

Occasionally a hj^ertonic glucose solution (50 to 100 cc. 
of a 50 per cent solution) is effective as a diuretic, especially 
when there has been a temporarj' suppression of urine as in 
the circulator^' shock and failure follov.ing coronary occlu- 
sion, but glucose has not come up to expectation in general 
experience. Perhaps it has its greatest usefulness in the 
cardiac failure of diphtheria. WTien such a hypertonic solu- 
tion of glucose is given intravenously, great care must be 
taken to have the solution at body temperature and to inject 
it very slowly to prevent venous thrombosis. 

Speaking of glucose brings up the subject of diet in the 
treatment of myocardial insufficiency. The high carbohydrate 
Smith cardiac diet usually has to be modified as most pa- 
tients will not take the full diet without complaining of its 
sweetness. Recently emphasis has been placed on a low 
caloric diet (following the now current vogue of keeping 
metabolism at a low ebb) in myocardial insufficiency but we 
have not yet been convinced of its value, except perhaps in 
the early stage of treatment (not for a prolonged period) and 
in the obese. The old Karell diet still has its place in the 
severely decompensated patient with marked edema but this 
diet must not be continued for more than a few days. 

Generally speaking, a diet adapted to the bedridden pa- 
tient— whose appetite is usually poor— and which is correctly 
balanced is the proper diet. This means adequate protein for 
nitrogen balance 50 to 60 Gm. on the average — and amnle 
carbohydrates with attention in the long drawn-out cases to 
the necessary' vitamin, caloric and mineral (iron especially) 
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content. Tlic food should be easily digestible, and in the case 
of very sick |ialicnts, should not require much chewing. 
Limitation of fluids to 1200 to 1500 cc. in twenty-four hours 
is usually desirable when edema is present, but due considera- 
tion must be given to the patient’s comfort, espedally in very 
warm weather or if there is excessive sweating. Limitation 
of salt intake is helpful when edema persists and the substi- 
tution of potassium salts may have some value. 

If hydrothorax or ascites persists and is of considerable 
degree paracentesis will be found useful and may be repeated 
as often as necessary. Since the advent, however, of the 
stronger diuretics, tapping does not have to be resorted to as 
frequently as formerly, ^^'hile Southey tubes to drain sub- 
cutaneous edema were described in 1877 and are always men 
tioned in articles on treatment of heart failure, they are u 
rarely needed, in fact I personally have never used them. 

\inicn dyspnea is marked, particularly if accompanied y 
marked cyanosis, inhalations of oxygen from a tent or 
nasal caUictcr will usually lessen the cyanosis and often 

crease the dyspnea. , • 

Venesection (400-600 cc.) will sometimes be of valu 
relieving the dyspnea of myocardial insufficiency, u 
be used only in the plethoric individual who shows 
hepatic engorgement and m the case of ® ^ j^le 
edLa, characterized by urgent dyspnea, backing irrep 
cough, frothy blood-tinged sputum, cyanosis, clam y 
etc. ;hicli has not been relieved by immediate mjechon^^ 
morphine M grain and atropine %oo gram, repea 

to thirty minutes. 0 5 Gm. 

The use of caffeine sodiobenzoate (1 ;,g a 

[ly. grains]) intravenously whenever there i 

failing pulse, weak, rapid, a^crisis. Similarly 

may be frequently repeated to Ud 

adrenalin injections-5 to 10 minims of ^V^h SOO 

tramuscularly-occasionally ^"travenously slowly a 

to 1000 cc. of 10 per cent glucose, and more rarely 
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into the heart after cardiac standstill, may act as a powerful 
stimulant in an emergency. 

Quinidine must be mentioned in a review of the treatment 
of myocardial insufficiency though it will have but a small 
place therein. In the rare case W'hen the heart rate in auricular 
fibriUation associated with cardiac decompensation cannot be 
properly slowed by digitalis, rest, etc., quinidine may be of 
some value though too much should not be expected in such 
a case. Likewise when heart failure supervenes on an attack 
of paroxysmal tachycardia, the use of quinidine to stop the 
attack and lessen the cardiac burden is definitely indicated. 
Quinidine, which is used as the salt, quinidine sulphate, causes 
toxic effects in some people even with small doses; therefore 
the patient should always be tested for idiosyncrasy by a 
small initial dose of 0.2 Gm. (3 grains). After that it may 
be given (usually in capsules) in a dose of 0.3 Gm. (5 grains) 
and thereafter 0.6 Gm. (10 grains) three times a day, if the 
toxic symptoms of diarrhea, nausea, vomiting, tinnitus, ver- 
tigo, headache, weakness, or fainting do not occur. In an 
emergency even larger doses may be used. 

Today no discussion of the treatment of heart disease is 
complete without mention of total ablation of the thyroid as 
described by Blumgart and Levine and their coworkers. 
WTiile the reported results have given rise to some promise 
and while the results we have had here in St. Louis have been 
a mixture of good and bad, we must still keep this procedure 
sub judice. My own feeling at present is that time will prob- 
ably prove total thyroidectomy too radical and too uncertain 
a method to have much of a place in the treatment of myo- 
cardial insufficiency. 

One phase of the treatment of myocardial insufficiency 
that is frequently completely overlooked and often given too 
little attention is the use of occupational therapy. The patient 
with heart disease is apt to be moody and introspective and 
needs an interest and outlet such as may be provided by oc 
cupational therapy. Reading was formerly the chief reliant 
oi the cardiac patient but with the advent of radio broad- 
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casting a new large field for diversion was opened to the par- 
tially incajiacitated person. But in addition to these measures, 
riglitly included in occupational therapy, we have the stimu- 
lating handicrafts which widen the outlook and interest of the 
handicapped individual. Occupational therapy does more, 
however, by providing means for testing and training the 
patient with heart disease so that he may serve to his full 
capacity anti not be handicapped by fears and prohibitions. 
ICven in Cla.ss III patients, except in the very acute stag^ 
or in the terminal stage of heart disease, absolute rest is 
rarclv reejuired or desirable. In fact absolute physical rest 
with mental perturbation may and usually does result in 
greater strain on the circulation than mild physical activity 
and peace of mind so even in this group occupational therap) 

may be of great help, . 

Finally, a careful consideration of the entire soaa- 
economic status of the patient wth heart disease must fom 
a part of the scheme of treatment, for the difference etween 
complete success and partial failure may depend upon a 
proper adjustment of these factors after the measures pr ■ 
viously discussed have been provided. 


1 
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NEUROSES AND PSYCHOSES AS THE GENERAL PRAC- 
TITIONER SEES THEM 

This clinic attempts to do three things; first, to point 
out the present conception of the clinical types included under 
the terms neurosis and psychosis. Second, to suggest that the 
general practitioner or internist can recognize these diseases 
in their early and initial form. Third, to give brief clinical 
descriptions of cases which eventually tend to develop into one 
or another of the various types to which this classification 
applies. * 

The importance of attempting to describe these things 
from the standpoint of the general practitioner is obvious 
when the position which he occupies in relation to the general 
spread of illness is considered. The great percentage of all 
practitioners of medicine belong to the general practitioner 
class. From 60 to 70 per cent of all sick people can be 
roughly grouped as having a neurosis or psychosis either as a 
primary or secondary condition. That is to say in the great 
majority of sick people the preponderant clinical expressions 
and symptoms are due to the effect of disturbances, whatever 
their cause may be, on the functional integrity of the or- 
ganism. In a very large proportion of all illness the effect 
of the illness is less to be noted in the organs and systems of 
the body than it is upon the individual as a whole. Illness of 
whatever nature shows its effect chiefly in disturbance of con 
duct, disturbance of feeling, disturbance in the capacity to' 
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mainlnin a proper adjustment to the environment. From the 
standpoint of tlie patient whatever his description of his ill- 
ness may be its effect upon him lies largely in a sense of in- 
capacity or the demonstrable defect in his ability to work, in 
his inability to live up to tlie level of his social and economic 
necessities. For the [laticnt this is the principal evidence of 
illnc.ss. The practitioner of medicine in this sense sees such 
instances of illness as a primary contact. Inasmuch as he 
represents b}’ far the great majority of physicians he must 
nccessarilj' sec a great majority of such patients. These pa- 
tients therefore represent by far the most important material 
for the incipiency of the neurosis and psychosis. 


The specialist in neuropsychiatry sees such cases, ^ as 
rule, as they fdter through the preliminary stages of this a^ 
that specialist and finally as a sort of last resort are receiv 
into tlie small group of cases w'hich can be taken care of^ 
comparatively small number of men, and can only be 
ligently treated in comparatively small numbers. ^ 

time in most instances the neurosis or psychosis is we ^ 
and crystallized and the therapeutic problem is one ol P 
longed and tedious treatment. It is importaint ^ 

understanding of these condiUons as developed ^ 
specialistic levels into tlie levels represented by ^ 

icians who in the nature of their work see su^ case 
and form frequenUy the first contacts with them. 

more important, from the general ° fUat^the prac- 

from lire point of view of communal healft, 
titioncr should grasp and understand the vital concep 
neurosis and psychosis Uran it is ^ „p. 

group of specialists who have neither e 
portunity to take care of the great hmss ® conditions- 
permanentiy or temporarily handiraived ^ , I, IB in 

This is not to say that there should be any „„ 

tlie number of neuropsychiatnsts that a Ijc 

community or that Uiere should any baokward s 
primarily cultural, medical and pos gra u 
a group. The point is made here, however, that untU 
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specialist group become infiltrated with the necessary' and 
primary knowledge of these conditions the existence of a group 
of specialists will not begin to solve the neuropsychiatric 
problems in any community. 

^Tiat medical training and education should seek is to 
provide for each student graduating from tire medical school 
a grasp and insight into the mechanism of the neuroses and 
psychoses so that he will be able to see them as thej^ first 
show themselves, to recognize them as clinical entities, and 
to treat them as such. The cases that do not respond to such 
treatment or those which represent the more complex situa- 
tions will naturally drift after a while to the specialist, always 
marked, however, with the evidence and traces of an intelli- 
gent, well-informed and sympathetic contact of first instance. 
That is to say such would be the expected result if the simple 
and elementary principles underlying the origins and develop- 
ment of the neuroses and psychoses were understood and if 
the general practitioner as a part of his interest and activity 
could be persuaded to become as much interested in instances 
of these diseases as he is in the more common so-called 
“organical” conditions. 

The training of the specialist is provided for sufficiently 
in our best medical schools or is in the course of being so 
provided. The training of the average medical man who is to 
become a general practitioner and internist is at present woe- 
fully deficient in this respect. This deficiency does not appear 
to be due to any lack of understanding of the importance of 
these conditions, but rather to a shifting emphasis from the 
more common states of illness to those of a rarer and specifi- 
cally more interesting sort. 

It is curious that the most common condition affecting 
mankind, that is, the defective working of his complete or- 
ganism in terms of personal and environmental adjustment or 
in such distortions of his personality leading to the same re- 
sult should be so completely ignored in the usual training of a 
medical student and should be so completely wanting at least 
in the sphere of interest in the average practitioner of medic- 

vni. :o~x() 
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iiic. This criticism is not directed to the training in neurology 
and [Jsychintrj- in oiir best medical schools, which on the whole 
Is ample enough, but to (he fact that the knowledge gained 
(here of these conditions is not carried through and out into 
the actual life anrl experience of the physician in general prac- 
tice. I’liere arc many efforts to correct this seeming paradox 
by the organization of lectures, talks and postgraduate courses, 
by various societies and movements, mental hj'giene, etc., but 
primarily the nucleus of the efiort must be found in the early 
instruction of the medical student and by a resourceful and 
continuous effort to make of these conditions something as 
tangible, important and practicable as are the other branches 


of medicine. ,. 

There are several things that naturally spring out of 
conception of the important role played by the neuroses an 
psychoses— one is that Uiey are clinical entities— not per ap= 
as rigidly outlined as some other entities. The other is a 
they can be recognized in tlieir incipiency as the beginning 
other diseases can and that they form an important pa o 
almost any kind of illness no matter what the "^Jure ^ 
illness may be. There is a psychiatric or neurotic bach? 
or even an extension of their mechanism expresse , 
toms in almost any one who is the victim of an ^ s 

in his body as a whole. These neuroses or 3 

or background may be expressed either as a 
general manifestation. Such manifestations may ^ 

eluded in the classification of ^ these are 

or initial symptoms of these condition . 
symptom reactions which are temporary^ UiternS dis- 

character and they disappear then as le ^ however, 

ease disappears or is cured. In o ^ / developed 

they represent the very early beginnings 

much more profoundly built up j^^vho presents 

How is it to be known that an indiv as 

himself with from an early 

localized in systems of his body 
neurosis or incipient psychosis in spite of 
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plaints, as for example, headache, insomnia, indigestion, pam. 
muscular disability, etc.? It is necessarx' to knovr whdt these 
things are. Is it possible to reduce them to a more or le:S 
simple formula? The masking sxmiptoms or complaints^ ob- 
literate the underlying psychotic or neurotic manifestations. 
It is obvious that here the general practitioner could be most 
useful in finding out much more about the individual by seek- 
ing to extend his scrutiny beneath the description of the 
patient’s O'wn complaints. 

The first thing is to get some notion of what psychoses 
and neuroses are. Is it possible to reduce them to a more or 
less simple formula containing insight into the mechanism, 
causes and developments? 

A neurosis is in the first place a clinical syndrome, a built- 
up series of unusual and abnormal reactions. The patient is 
aware of this and he can describe his abnormal sensations, 
feelings, and can attach them to organs, functions and systems 
of his body. To the outsider, to his physician he may not 
present the appearance of a sick person, but to himself, which 
after all is the focal point of interest, he thinks, believes and 
is convinced that he is sick. On physical and laboratory ex- 
amination there may be few or no data of an unusual or ab- 
normal kind, certainly not those commonly associated with 
severe illness and as a rule the amount of disability which the 
patient is aware of is out of proportion entirely to the meager 
if any positive findings on examination. It is often this dis- 
crepancy which strikes the examiner as the most outstanding 
result of the examination. It is again this discrepancy which 
should suggest the existence of an illness not ordinarily de- 
fined in terms of objective changes. This discrepancy means 
in many instances the possibility of a neurosis. On the other 
hand no neurosis of any consequence escapes objective demon- 
strable clinical expressions of illness. The findings which can 
be determined by the ordinary physical, neurological or psy- 
chological studies are such as can be described and objectively 
determined. They consist of a group of symptoms that point 
to something that is called, and has been for a long time- 



sin.vEV I. sanvAB 


ftiiictiniial. A bettor term would be unphysiological. The 
paradox of a normal heart, for example, with tachycardia, a 
normal cardiographic pattern with dyspnea, pain, constriction 
about the chest and other indications of a defective heart 
mechanism. Fatigue in the presence of good muscular power, 
\’isual deficiency in the face of normal retinal acuity and 
muscle findings. Headache and the accompanying invalidism 
witli normal .r-ray sinus e.xamination. This discrepancy be- 
tween findings and the burden of symptoms is generally strik- 
ing and imposing. So much so that to the average physician 
the whole thing seems unreal. Here is a patient sick, in- 
capacitated and handicapped and obviously in distress, ^^^t 
then is the chief mechanism which is capable of producing 
such a widespread disturbance in the functions, activities an 
in the physiological and chemicophysical organs, systems an 
organizations of the body? It must lie in the controHing an 
integrating mechanism of the body rather than in ® 
turcs themselves. It must be associated with causes w ^ 
particularly upon this mechanism and to which this me 
is sensitive and for which sucli a system is automatically a 
physiologically planned or developed to respond. on 
system and particularly its vegetative comporient represe 
its distribution, control, widespread uiiiversal part^“P 
all parts of the body an ideal mechanism to ^“Poa 
may be called emotional or feeling coimponen . 
whole of this may be better understood if the term 

is meant to be all-inclusive. • urinates the 

Emotion is the primary mechanism w i 
total instinctive self-preservative functions o J 

in forms of conduct which protect, safe^ard, ^adps 
promise and guard tlie personality again ^^hen 

environmental incident, concurrences, pi- 

tlie resulting conduct is achieved en j^js emo- 

filled its function and the solved more 

tion successfully in terms of conduc ^ j, pardcular 
or less completely and more or less ttOien 

situation. Such things are not neuroses situatio 
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the conduct performs nothing tangible in terms of solution but 
results in nothing more than the production of what are cal ed 
symptoms, then the situation is not in terms of an adjustable 
piece of conduct or performance, but the safeguarding lic:. 
in the organization of an illness under whose protection the 
patient is safe or guarded. He is so because he is sick and 
the inner conviction of illness defends him against a further 
difficulty in environment which in the first instance disturbed 
him. Fears, anxieties, apprehensions, states of panic arc all 
noted as the precipitating agents of this disturbance of the 
individual’s life. The organism spills out through the vascular 
system, glandular secretory system, energies which fail to 
produce adjustable conduct, but do produce disturbances in 
control and functional integration. Therefore the patient 
shows symptoms and findings demonstrable by the ordinary’ 
physical examination and in addition that inner state of ten- 
sion resulting from emotional stimulation which has no avenue 
of external expression in terms of conduct. The sources of 
this distortion lie in conflicts, many of them unknown to the 
patient, many of them unconscious. Such conflicts have to 
do with the social, economic, erotic and personal life of the 
individual neurosis victim. This conception may be sum- 
marized in this way. The neuroses are clinical pictures, 
symptomatically organized, producing objectively recognizable 
physical abnormalities caused generally by disturbances in tlie 


function of an organ or system independent of gross anat- 
omical structure changes. They arise from personal con- 
flicts. They defend and protect the individual from the 
consequences of personal situations that he cannot solve other 
than through an illness. Most of these mechanisms are un- 
conscious, though it is frequendy impossible to draw a line 
between the two levels— the conscious and the unconscious. 

This conception of the neuroses, which has been the out- 
growth and development of many schools of thought and may 
be approached from many diversified types of etiology and 
mechanism, st^ds out as showing two things. First of all 
the reality of the neurosis and secondly the mdividuality of a 
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neurosis, dial is to say, dial each iniJividual with a neurosis 
is an expression of dial individual and no other, and conse- 
qiienlly the stiuly of a neurosis means primarily the study of 
the individual as a separate and distinct personality. This 
ronceiition also provides for the general practitioner and in- 
ternist a conception of the neuroses that is tangible and has 
its clinical ex[iression that can be studied in the same way 
that any other disease can be. The symptoms and findings 
of such conditions can be tabulated and examinations made 
as part of the ordinary plwsical examinations, as in all in- 
stances of a neurosis is shown some disturbance in the function 


of the important and primary systems of the body. If no 
dence of abnormal functioning is demonstrable then e 
chances of the patient having a neurosis are extremely sm • 
The fact of the tachycardia, tremor, evidence of metabo c 
disturbance, and \’arious kinds of pain, muscle disabilities 
various sorts in the presence of negative laboratory an 
physical findings should not be passed by as something 0 
value, intangible and utterly beyond explanation, but s 
be understood as intimately as our knowledge provi es 0 
general physical mechanism of the human body. In is 
they are symptoms and out of these symptoms are 
clinical entities capable of tabulation and description. 

A psychosis is a much more profound disturbance 
whole of a man. It is difficult to see evidence of th 
preservative instinct but rather the reverse is organic 

in .he psychosis there is '-quenily de#n« 
changes in the struct., re of ti.e nervous system, m the 
system and in the neuronic system o e ra ' of 

duce alteration of conduct. f,om serio“S 

intellectual and emotional expressions all th y ^ 

deterioration and almost ‘'>!'-V”‘'',tarth\ individual ^ 
disturbance in mental organization articulate 

able to make use of his 7 “ social level 

expression in line with his ““ togniae clinically 

Such gross disturbances are not difticult g 

and need not be described here in any detail. 
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“functional” psychoses are not removed in point of mechanism 
from the neuroses other than they involve less adaptation to 
experiences than a destructive and antagonistic attitude to 
them. The essential symptomatic expression of the emotion- 
ally derived reaction in terms of conduct may be found in 
both the neuroses and psychoses. The essential difference in 
a broad clinical aspect is that in a neurosis there is always an 
element of compromise and personal safeguarding while in 
the psychosis the examiner feels a sense of the destruction of 
personal adaptability, of a drive toward an injury to and final 
death of the personality'. The victim of a delusional system 
is driven to acts or thoughts and plans of acts antagonistic to 
physiological safeguarding. The organized self-preservative 
mechanism so painfully built up through evolutionary experi- 
ences and reinforced by the individual’s education and per- 
sonal experience seem in many of the psychoses almost non- 
existent and generally noneffective. For example, the obvious 
defective conditions of the functions of the body as a whole 
seen in depressive states producing nutritional defects of a 
serious nature cannot be viewed as in any way a safeguarding 
mechanism of the personality. The sense of imreality, so 
common in the symptomatology of an early psychosis, may be 
thought of as a sort of primary concept into the understanding 
of many a psychosis. 

Aside from the study of content of consciousness, ideas, 
theories, concepts, etc., the victim of a psychosis presents 
many physical and symptomatic expressions of distorted 
physiological function; respiration, shallow, slow; nutritional 
defect; disturbance in the gastro-intestinal system, cardiac 
vasomotor and excretory systems, etc. Metabolism is often 
disturbed and the psychotic as well as the neurosis patients 
are in the last analysis material for internal medical scrutiny 
as certainly the preliminary step toward understanding or an- 
ticipating the final psychotic crystallization into the chronic 
and inevitable hopeless state of the final stage of mental dis 
case. 

The psychoses in many ways show as initial symptoms 
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pritiiitivc and infantile types of conduct, reversion to primitive 
forms of escape, lethargy, stupor and sleep states, a feigning 
of (leatli seen in animal-like stupors, a kind of situation hiber- 
nation. These earh' evidences of psychosis seen in thebe- 
ginning of schizo[)hrenia, for example, suggest that the sub- 
cortical mechanisms at the infantile level are working at the 
ex[icnse of the more cortical, more adult levels. The forgotten, 
snhmcrged, primitive kinds of conduct cover the adult, more 
mature reactions, leading to nonorganized, unrelated infantile 
responses. The adult formulae are temporarily out. Among 
other things that can be noted, recorded and observed are 
frtrslration, the tendency to exist in the atmosphere and se- 
curity of early c.xpericnces at the infant or child level, the 
building up of a conviction of hopelessness as far as the bio- 
logical struggle to equalize the conflicts of a sodal, personal, 
economic, sexual kind. The outside world, the world of reality, 
becomes a distorted unreal world. Unreality becomes the 
characteristic of the world outside and reality of the world 
inside. Tlicrc arc the perverted sensory responses, hallucina 
tion, dclusioncd structures weighted with the tangibility an 
tire realistic features of awareness. Infantile, childish maten , 
tlie repressed experiences of that period are relived^ miti 
they become tlie stuff of the activities of consciousness. M's 
desires and day-dreaming phantasies become distorted m 


facts, tire material of actual experience. ^ • • 1 e- 

Tlre psychosis and neurosis are characteristic clinic r 
sponses to difficult situations in Uie life of many indivi ua^^ 
The neuroses tend to tide tliem over under the protectio 
illness clinically recognizable and clinically demons 
The psyclioses are likewise clinical responses of per ^p 
tagonistic types as far as the life situation as a w o e is 
cerned. The psychoses are more Profound persona l 
turbances and tlie mechanism of protection is ess ^ 
has destruction ratlier tlian safeguarding as its 
It is also clear that in eitlier group or in 
of the two in one individual the conditions as sue 
and cannot be divorced from the general aspec 
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medicine. In any case of neurosis or psychosis the presence 
of actual disturbance in the functions and systems of the body 
should be inferred rather than ignored. The mind and the 
body are to be thought of as one and there is no disturbance 
of either that can leave tlie body as a whole unaffected. In 
other words the neurosis or psychosis or any combination of 
the two are primarily problems for the doctor interested in 
treating sick people and those whose function it is to take care 
of unselected groups of the sick in whatever social levels their 
activities are directed are the ones who see these cases in the 
earliest stages when understanding, guidance, e.xplanation and 
simple medical planning may be effective in the prevention of 
the final crystallization of these states into chronic fixed and 
inelastic diseases of the personality. 

Personality is defined here as simply the man in action — 
man hving as a social being in a complicated difficult social 
structure. Sickness is. one of the experiences that make him 
less fit to live in this respect and in particular illness of his 
nervous system producing primarily a less efficient integration 
as shown principally in less efficient conduct which is called 
the neurosis or psychosis. The general practitioner is logically 
the one who seems these things first, sees more of them, and 
sees them in the beginning, sees the early fragmentation of 
personality and should therefore be the one especially sensi- 
tive in a clinical receptive sense to the existence of these 
sjmiptoms in his patients. 

The last part of this will be devoted to a brief history of 
cases in which the essential neuroses or psychoses as clinical 
pictures are masked under the appearance of disease as evi- 
denced by the presenting symptoms and complaints of the 
patient. These are the difficult problems which the practi- 
tioner has to face, namely, to see the early evidence of a 
neurosis or psychosis beneath the mask or screen of what at 
first appears to be gastro-intestinal, cardiac, respiratory or anv 
other kind of illness. ^ ^ 
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CLINICAL EXAMPLES 

LMiinpIcs to illustrate the ideas of the neuroses and psy- 
choses are not given as complete clinical reports but rather as 
sketches which attempt to reflect the clinical pictures as they 
might or have been presented to the internist or general prac- 
titioner as first instances, and as a contrast to the clinical pic- 
tures which they presented to the psychiatrist in a more 
com]ilctely developed type of disease. 


Case I. — This is a married woman, thirty-four years of 
age. The marriage has been childless. The cause of the 
sterility is said to have been a congenitally small and pati'" 
ological narrow vaginal outlet. As seen by the psychiatrist 
she presents the picture of a profound emotional disturbance 
witli fears, apprehensions, anxieties and frequently occurring 
states of panic in which she is unable to cany' out any 
ticable ty'pc of conduct in line with a situation necessitating 
some sort of action, that is, getting on a train, going to 
some one, meeting an appointment, etc. However she is 
always able to sec a doctor and keep her appointmen 
promptly. She has developed a feeling of security in 
presence of a physician, whether her own or a stranger, 
is noted that this patient is alert, intelligent, well- uw e 
and responsi\'e. She comes from people with fine cu 
background and fine personal traditions. She marned a 

who is a chronic alcoholic. . . 

Her past life has been filled with difficult situations ^ 
sonal, family, domestic and economic. One bro . 
manic-depressive. He lives witli her in a distant a y 
his less excitable periods. Several members of her 
have shown psychotic episodes, her father ha 
pressed episodes in one of which the writer was ^a, 

Her chief complaints of a physical sort ^ 

loss of weight, and a histoiy^ of etc. 

symptoms suggesting appendicitis, acute oo^ p 
This sketches the situation as it now is 
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whose reactions are patterned and whose personality distor- 
tion reflects an emotional framework chiefly of tlie depressive 
type. Her total reaction has become so stereotj'ped that al- 
though she faces many different situations her response to 
them is generally psychotic. These responses are generally in 
the framework of a psychosis with definitely outlined clinical 
features resembling the depressed phase of a manic-depres- 
sive psychosis. The beginnings of the present situation were 
present when she was first seen by the family doctor at an 
early age. At that time she was an erratic, ver>' intelligent 
child, given to emotional excessive reactions under verj' 
minimal stimuli. At an early age she was aware of the domes- 
tic conflicts between her parents. She was torn between her 
admiration for her father and her love for her very beautiful 
mother. At about the age of twelve her mother was divorced 
and she and her brother were in the custody of the mother. 

The first of the acute gastro-intestinal attacks took place 
about this time and in each and all of these, extending through 
a period of many years, the diagnostic efforts were exclusively 
directed toward the gastric symptoms which tended to cover 
the underlying psychiatric situation almost completely. It 
was early noted by those about her that the most unusual 
features of these attacks were that the vomiting and diarrhea 
as well as the tachycardia and weakness appeared to subside 
with great promptness whenever a physician was present or 
upon her entrance to a hospital. She was many times taken 
to the hospital as an acute abdominal emergency. Several 
times she had been prepared for abdominal exploration and 
on each occasion just before the operation or upon her entrance 
to the hospital the acute gastro-intestinal symptoms stopped 
suddenly and the patient felt quite well. When she was 
twenty she had her first serious psychosis and was confined 
in a psychiatric institution for sbe months. This and a recent 
institutional experience of two months are the only sanatoria 
admissions. 

Physical and neurological examination made of this pa 
tient just about two or three hours after the symptoms of her 
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lat(\sl gaslro-iiilc.^tiiial attack ceased showed no significant 
findings. Outside of the slight loss of weight in the last two 
months she seemed physically well. 


The jioint of this sketch lies chiefly in the first contact 
period with the general practitioner. It illustrates the vital 
importance of this early contact, presenting at least at that 
time an opportunity for an intensive study of this individual 
outside and apart from the acute abdominal sjTnptoms for 
which in many instances the family physician had been called. 
It might have been obvious, though this is said with no degree 
of certainty, that the gastro-intestinal symptoms might have 
been recognized as purely functional or an emotional escape 


through which the pent up feelings gained in this way sora 
sort of physical c.xprcssion. Perhaps in this as in other ca^s 
Uiis was understood by tlie physicians w’ho saw her in 
early years, but tlie fact remains, however, that whether recog- 
nized or not nothing was done in the way of esplanaUon, 
guidance or diange in the environmental relation of 
patient to alter in any way the conditions which Produced “ 
merely the gastro-intestinal symptoms but laid the foun a 
for the future development of a psychosis. This paben 
been examined at least fifteen times in various hospha “ 
clinics Uiroughout the country for evidence of 
disease. She has been .a-rayed many times Nothing 
was found to account for Uie gastric symptoms. 
examinations have been equally without “"S"' ^ at- 

It is evident in tliis short accotint that te period o P 
est therapeuUc possibility was during tJie ye 
medical contacts. These contacts naturally a, 

who had no particular ^Peciahstic know edge the importance 
neurology. Yet there is the possibility that 
of understanding something about the ^ ^ levels 

vidual who was sick had permeated do;'- 
of sickness caused by so-called “o^garuc causey this^ 
might have been seen, dimly outlined i - 

chiatric figure which she developed m * ® j^self and 

with a psychosis which at that time was manifesti 
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crystallizing into the clinically patterned form v?hich she 
shows at the present time. 

Case II.— This is a man forty-five years old, who came 
into the Barnes Hospital after a preliminary office visit with 
a chief complaint of shaking of the right hand. This goes 
back some ten or twelve years. It had been diagnosed as 
paralysis agitans by a number of doctors. The patient is an 
intelligent weU-trained minister who has obtained a Ph.D. in 
English at a western university. The physical examinations 
at Barnes are essentially negative. In addition to the tremor 
of the hand a definite hemihypesthesia with sharp midline dis- 
tribution from the top of the head, bisecting with accuracy the 
body half is found. A history of an automobile accident and 
compensation involvement is obtained. It is noted that the 
tremor in the hand becomes much more marked when the 
compensation question is gone into and when the details of 
the litigation are mentioned. The tremor was not thought to 
be of the parkinsonian type and the diagnosis of a neurosis 
with hysterical features was made. In the short time the 
patient was at the hospital many instances of conflict, personal 
disappointments and other difficulties going back to his early 
college years, his early adolescent and preadolescent years were 
obtained. There was also the question of honesty in handling 
funds which were entrusted to him in one of his college posi- 
tions. The most outstanding of the adult characteristics as 
shown in the development of symptoms were the accumulation 
of conflicts, the difficulty in personal adjustment, the frustra- 
tion of his aims and objectives and resulting dissatisfactions. 
Patient feels deeply that he was trained and prepared for im- 
portant teaching positions, as an academic figure and as a 
religious leader. For each and all of these things his record 
\ras always a failure. Behind aU of this was his domestic 
conflict and the necessity he feels of being at home as little 
as possible. The precipitating factor in his present neurosis 
was the slight trauma sustained in the automobile accident 
Tremor, muscular and vocal faUgue with the hemiplegia are 
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I lie olijcclivc irulicalions of iiis neurosis. Here then is a well- 
(li'velojied picture of a neurosis developing in late adult life 
precipitated by a trauma with litigation features. 

Obviously this clinical reaction has its origin, possibilities 
and roots in early cliildbood and adolescence. There is only 
vague information of bis early illnesses and only the faintest 
hints at early medical contacts. There were the usual child- 
hood diseases with symptoms evidently always e.xaggerated. 
'J'he environmental influences in which this boy grew up, the 
conllicts between his own parents, the desire to escape their 
fate and their low social and economic attainments 
education and training could no doubt have been ascertain 
if such things could be associated with or weighed by medical 
importance. There must have been many opportunides m 
the early medical contacts where identification of person 
characteristics as favoring the development of a 
rosis could have been made. Even so brief a study o 
childhood and adolescent life as could be made in the hosp 
showed that in almost every' difficult situation in life, m a 
any situation of a conflict nature, the patient . 

realistically face them and even in his early 
taken refuge in symptoms as a conscious effort to es 
sponsibili.y, .0 escape cHor. and eventually to es apej 
cism. These early patterned “‘a 

which the neurosis of an adult type was ^ 

is stressed that the possible recognition o these th g 
have been of value in directing this pa len 
early career in school and college. It is a js 

of these things were not capable j years been 

also possible that if this patient had in of ar- 
able to see himself as he really was an personal 

tion were noted by his ^ ^3 individual migh‘ 

study of this individual Uien at east modified 

have had an understanding by which he could have m 

his actions on a more adjustable leve . 

Case III— A childless S busin® 

married thirteen years. Her husband is a succes 
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man and while he has had to work hard there has been little 
economic stress in the lives of these two people, and certain!}, 
none in the last few years. 

^5^60 first seen she was obviously depressed, inarticulate, 
introverted, anxious and not a little suspicious. She did not 
want to see me or any other physician, saying with a good 
deal of conviction that her sickness was not such that any 
doctor could either cure or help. Her chief complaints arc 
rapid beating of the heart mth sensations of jerking, fatigue, 
inability to sleep and a state of utter emotional indifference to 
her husband, parents, relatives and friends. She believes that 
she has an incurable disease and that she will soon be dead 
or spend the rest of her life — which will not be long — away 
from her husband in some place which she is unwilling or 
unable to describe. She admits that she always had fears of 
sickness and fears of doctors with whom she has always asso- 
ciated the dire results of Ulness which in her case seems to 
have been centered around the fear of tuberculosis. 

She was persuaded to enter the Barnes Hospital which she 
reluctantly did, saying she did so only because her husband 
insisted. The neurological and general physical examinations 
showed only insignificant findings — slight tachycardia, some 
loss of weight, great fatigue on slight muscular effort. Cardio- 
graphic studies, basal metabolism, etc., were normal. She 
showed no gross intellectual defect, but was emotionally on a 
low level, showing feeling only when she described her symp- 
toms, chiefly pertaining to her heart and lungs. Then she 
would become momentarily more alert and animated. It was 
clear that m the fancied presence of these severe diseases 
the solution of her difficulties was to be met. The wish to be 
dead was to be accomplished through the natural process of a 
fatal illness and not through suicide. She would conclude 
almost any conversation with such phrases as, “I have been 
such a failure in the past that things will never be the same ” 
“I can ncN-er be what I should be.” “I am indifferent to mv 
Imsband as I am to others.” She lists the diseases she fears 
most as tuberculosis, heart disease, cancer of the breast fear 
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of clinkinj; In dratli. The fear of Uicse diseases and the wisb 
to be dead of them represents one of the many conflicts which 
distorted the emotional and intellectual life of this patient 
It is evident also that the feeling of an almost total inadequacy 
and incajmeity had developed out of the beginnings of this 
process extending back to tlie early years of her mamedlife 
and back of that to her young girlhood and childhood. She 
described many fears, of high places, of going to pieces, of 
not accomplishing things, of making up her mind, of arriving 
at decisions, of meeting strange people, of being hostess at 
her home to the friends of her husband. He in order to pro- 
tect her took on himself most of the duties and responsi 
bilities until she became completely dependent upon hhu— 
thus increasing her sense of personal futility and emphasizing 
her sense of personal inferiority (this is only the briefest sket 
of the many meclianisms at work in producing a psychosis 
Depression, listlcssness, emotional indifference, a state o r^ 
cessiveness, a total loss of interest in the external 
troversion, and a negativistic attitude resulted. ^ ° « 

instead of to live and a constant fear of disease. Bac • o 
the mental and emotional distorUons were the constant symF 
tomatic picture of heart, lungs, eyes, gastro-mtestinal distr - 
weakness, loss of weight, etc. These are the comnion to P 
tive terms of almost any kind of illness and were A 
of serious personality difficulties by evidence pointing 
ficially to well-recognized organic disturbances. 

The first contacts of this patient with the_ family 

ician were in the nature of acute ttroat j^oiyng 

were many instances of tonsillar infections m 
sensations were much exaggerated. There w J 

ations of her heart and several heart, 

caution about the effect of these L^^use of her 

Tonsillectomy was advised but was ^^ptoms with 

fear of choking to death. A perio pretty coO- 

the phantom of tuberculosis was f , wLce. 

stant experience of her late c*ild °° atmosphere, 

She grew up in a very rigid, tight. 
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narrowly religious, a household permeated with a sense of 
obligation and duty, a masterful father and a dominated 
mother. She had little freedom, only selected plajTTiates, and 
no social contacts outside a few family associates. No sex 
instruction and no questions allowed. This wth many other 
questions vital to a growing adolescent girl were taboo, hlar- 
riage was to her a prospectively terrible experience, which, 
as a matter of fact, she postponed several times in states of 
panic and fear. It is not necessary'’ to more than mention the 
framework of this patient’s early years to suggest that there 
were the beginnings of the psychosis described in the latest 
psychiatric contact. 

It would seem erddent that the opportunity was presented 
to the general practitioner who first took care of this patient 
in those earliest years to at least have identified the personality 
characteristics of this type of child as being the stuff out of 
which a future neurosis or psychosis might develop. Very 
likely the physician vaguely did recognize this and felt power- 
less to do anything about it. Here again the opportunity at 
least is stressed. 

The limitation of space in a clinic of this kind permits 
only the mention of two other cases which are illustrative of 
the main concepts of this clinic. 

Case rV. — A. young girl of twenty-five. Her chief com- 
plaint was that she blushed at inopportune moments, espe- 
cially when the situation of itself contained no incident or 
occasion for blushing. When she felt the heat and saw the 
redness of her face in such moments she felt a sensation of 
weakness, confusion, could scarcely speak, felt foolish and 
powerless, and above all had the sensation that every one was 
obser\'ing her with not only curiosity but critically. This idea 
became so obsessive that she gave up a promising position 
for which she was carefully trained and entered a school for 

another kind of work, less to her liking and of a lower level 
of effort. 

The neurological and physical examination of this young 



SIDXKY I. Sf'IlWAT! 


A/' 


wnninn was fniind to be within the normal other than a vaso- 
motor itistability of the skin over a large part of her body, and 
very marked imiisual dermatographic responses. 

An early sexual experience of an emotionally shocking 
character was regarded as the precipitating factor in condi- 
tioning the blushing response. Much further back in the pa- 
tient’s life were found many instances in which feelings of 
shame, guilt and sin resulted. The physical beauty of an 
elder sister ns contrasted with her own unattractiveness made > 
her very’ early self-conscious about her own appearance. Early 
defects in her teeth, which later were corrected, served to 
accentuate the feeling of her own physical self as an ever- 
present fact in her consciousness. The foundation of ideas of 
reference was thus early' laid and the obsessive ideas asso- 
ciated with blushing and the beginnings of the ideas of perse- 
cution and of ill-defined delusions of a paranoid ty'pe developed 
inevitably' from these early' and at that time insignificant be 
ginnings. 


Case 'V.— The last case is one of recurrent depressive 
states in a y'oung woman, a college graduate, trained as a 
teacher, and forced to give up active work by' the constan \ 
recurring depressed states. These produced a more or e 
constant state of a sense of growing incapacity and states 
which confusion and a sense of unreality were 
creasingly evident and constant. Associated 
the usual emotional dulling repeated so often in e is 
of the early developing psycliosis. The interesting poi 
this history is that at a very early age the 
attack of estivo-autumnal malaria, and it was or 
ment of this condition that her earliest medica ^ 
made. Beneath and behind this actual organic i 
the growing environmental influence of a ouse ° j 

by L conflict between a much beloved mother and a 
overdisciplined father. The death of the mo er 
marriage to a woman much inferior, socia y 
to say nothing of other qualities. An early s ep- 
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tion in reference particularly to this girl. Years of extraor- 
dinary effort to attain the highest marks in school as a 
compensation for the unfairness and injustice at home. This 
effort was made in spite of the continuing periodic attacks of 
the malaria and against the periodic fatigue and ill-being 
characteristic of this disease. 

It is clear again in such a case how definite is the op- 
portunity of the practitioner to sense, to know and to identify 
the setting out of which the psychosis of later years developed. 

These cases are picked at random representing only an in- 
significant percentage of possible material. Any general prac- 
titioner’s practice is filled with like instances. For him is the 
opportunity for neuropsychiatric insight and opportunity for 
the prevention or alleviation of future neuropsychiatric dis- 
eases. There is no way of fulfilling the social obligations 
which his peculiar and traditional type of medical practice 
puts upon him other than to study not only sickness but the 
sick person. The purpose of this clinic was to point this out 
and the clinical sketches were devised to make this more 
realistic. 

In conclusion the author feels that what he has said is 
what every general practitioner already knows — possibly better 
than he does. 
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CLINIC OF DR. P. E. KUBITSCHEK 

Child Guidance Depaethlent, St. Louis Children’s 

Hospital 

THE DIAGNOSIS AND TREATMENT OF FUNCTIONAL 
DISORDERS OF CHILDREN 

The term “fuDCtional disorder” is attributed to those who 
show some type of physical disturbance, either subjective or 
objective, in whom no organic factors which could be held a 
responsible cause for the difficulty, can be demonstrated. 
Such manifestations are numerous and range from purely sub- 
jective complaints such as headache and abdominal pain, to 
the more definite physical disturbances such as enuresis, fecal 
incontinence, nausea and vomiting, stuttering, sleep disturb- 
ances, etc., and the more striking physical manifestations of 
various tics and hysterical paralyses. 

The material on which this paper is based is taken largely 
from cases studied at the Child Guidance Clinic in St. Louis, 
a department of Children’s Hospital, which has been in opera- 
tion with its present personnel for eight years. Some 300 
children have been seen annually for examination and treat- 
ment. These children, ranging in age from three to seventeen 
years, are of the so-called “normal” group, that is, the feeble- 
minded, epileptics, and those suffering from primary organic 
disease of the nervous system are excluded. They are referred 
to the clinic because they have become serious behavior prob- 
lems at home, in school or in the community. While they are 
brought to the clinic primarily because of problems of be- 
havior, approximately 40 per cent show some definite physical 
manifestaUons of neir-ousness. These include thumb-suckins 
masturbation, hair-pulling, various tics, sleep disturbance’ 
psychic vomiting, enuresis, fecal incontinence, stammering’ 
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phobias, obsessions and hysterical reactions such as paralysis, 
f.-iintin;: attacks, aphonias and blindness. 

DIAGNOSIS OF FUNCTIONAL DISORDERS 
'I'lie clinic study of problem children includes: (1) ^ 
stuflv of the family b.ackground, medical and developmenta 
hislo'ry of the child, a long section picture in which heredity 
and environment are seen in relation to each other. ( ) sj 
chological tests which give valuable information concerning 
the general level of mentality, specific handicaps, sud as r 
ing disabilities, and special abilities. (3) Gener p . 
e.xamination and special examinations where indicated. 

N'europsvchiatric study. -.—ifirflnt 

Im-cMlealion on this broad scope has =^0.™ s ^ 
relationships between emotional disturbances 
functional disorders of decided value in 
treatment of functional disorders. ne su ynderstand- 
of behavior, social as well as visceral, will 

hein,s are born rri.h 

and entotionnl needs. Their pr mar,- .nst.net, '',„p„duclien. 
self-preservation and tor r.ac.a j„„s,antly seek l» 

Their primary emotional need , stance 

satisfy are for security and ^^ildren are uniformly 

stinctive drives and emotional need they 

the same, the equipment which they P^ ^^^^arkable degree of 
depend to satisfy their needs s ^ which 

variation. That is, some inherit a possess the 

destines them to be feeblemin e ' Others inher'f a 

capacity for average or superior i ^ ^ ^grio^ 

pattern of physical structure f "^^,,i,tes. An equ^) 

disadvantage with tlieir the less tangible 

great degree of variation emotional or ner^'O^ 

but important factor which ^ although potential , 

stability. Again there are tho e -ho,^^ , degree^ 

normal, from a hereditary toxemias, ^ 

damage through trauma, infect 
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seriously interleres vrfth their development and impairs their 
ability to successfully meet life requirements. ^ 

Behavior is the physical manifestation of the individual s 
effort to satisfy its instinctive and emotional drives in what- 
ever en^^ronment it finds itself. Its success in accomplishing 
this end depends on two factors; (a) its ability, physical and 
mental, and (6) the maimer in which it has learned to use 
these abilities. The world is a competitive world and the 
child finds itself in a competitive position from an early age. 
It is only when the child finds itself subjected to a very' severe 
shock, which seriously threatens its security, or to prolonged 
failure, that an emotional disturbance sufficient to produce a 
chronic behavior problem or a physical functional disorder, or 
both, results. 

Seen from this point of view a functional disorder may 
then be considered as a symptom of increased nenmus tension 
which in turn is the product of acute or chronic insecurity. 
The child’s life can be divided, for purpose of study, into four 
main spheres; (a) home life, (6) scholastic life, (c) social 
and physical competitive life, and (d) sphere of physical 
growth and health. No child is or need be uniformly secure 
and successful in all these spheres but serious failure or fear 
of failure over a long period of time in one or more may be 
sufficient to produce decided emotional disturbance and a 
functional disorder. On the other hand those who are happy 
and reasonably secure and successful in these spheres do not 
suffer from functional disorders. This is an important point 
in the differential diagnosis of functional disorders. The 
whole developmental history of the child must be considered 
and It is e.xtremely rare that functional disturbances develop 
in those who have made good adjustments in these spheres. 

The more common causes of unsuccessful progress and 
flisturbances of the child's emotional state may be summarized 

follows: 


(A) In home sphere-(l) Broken homes, incompatibility 
and friction between parents. (2) Illness or death of parent 
I ' I Overan.xiely and overprotection of the child by parents 
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( >) nf .tftcction and resentment of children because of 
poor ability. (5) Kxce.ssive partiality to other children and 
unfavorable comparison. A child subjected to any of tie 
.1 ) 0 \c situations for a relatively long period of time may d^ 
'clop not only a feeling of insecurity and resentment in re- 
lation to the home situation but carry over such feelings in 
its associations outside of the home, where they act as handi- 
caps to his successful progress in group and school life. 

{B) In the scholastic sphere — (1) Emotional disturbances 
and visceral disorders during the first few months of at- 
tendance at school are common. Sleep disturbance, enuresis 
and vomiting are the most common types of reactions ob- 
served. They occur particularly in cases of the only child 
who has been overprotected in its home and has had little 
opportunity for a normal competitive assodation with neigh- 
borhood children between the ages of three and five. The 


sudden transition from association with adults in the home 
to a strange school group is often sufficient to produce a 
marked degree of instability W’hich in the majority of cases 
subsides in the course of a month or two. (2) Failure to 
progress in school work with subsequent critidsm fro^’ 
teacher and home due to inferior mental ability, or frequent 
absences from school resulting from illnesses. (3) Failure 
to make normal scholastic progress as a result of special 
handicap in language work, /. c., inability to learn to read or 
spell altliough general level of intelligence is normal. This 
type of difficulty manifests itself particularly in second, thir 
and fourth grade and it occurs chiefly in those who show some 
evidence of lack of cerebral dominance or the so-called mt^ 
grade-handed” individuals. We have seen more than 3 
cases of this type of handicap in the past five years ^d w ^ 
this difficulty is due to a basic organic factor, the insecure 
and emotional disturbances resulting from the 
scholastic difficulty and failure frequently produce^ ^^^ear- 
functional and visceral disorders. For example a nine } 
old boy, who had shown increasing nervousness in 
two years, was examined at pediatric clinic. Infecte 


FUNCnONAL DISORDERS OF CHILDREN 5S5 

were found and tonsillectomy and adenectomy done. Patient 
made good recovery, but soon after return home developed a 
throat tic. He was then referred for psychiatric study where 
careful inquiry of life history showed he had made verj^ satis- 
factory development until his second year in school, when he 
had increasing difficulty in his work and nervous manifesta- 
tions soon followed and persisted. He had been placed on 
condition into third grade because of his good general ability, 
had failed in third grade work and was again doing failing 
work his second 3^ear in third grade when taken for medical 
examination. In spite of normal intelligence it was found that 
patient’s reading and spelling ability were only at first grade 
level. He showed tendencies to reversal and other physical 
signs of intergrade handedness which clearly showed him to 
be a reading disability case. The mother was left-handed. 
Patient was put on program of remedial training, given an 
understanding of the nature of his difficulty and his nervous 
manifestations rapidly decreased. His tics returned two weeks 
before the end of the school year when he was told that al- 
though his work had improved a great deal, he was stiU 
unable to do satisfactory language work and it would be neces- 
sary to again repeat third grade. 

A girl, age eleven, was admitted for study because of the 
development of attacks during which she suddenly stiffened out 
and slid from her seat to the floor, then assumed a tonic flex- 
ure attitude and emitted a peculiar whistling cry which con- 
tinued at times for several minutes. The seizures, which had 
started two months prior to admission, at first occurred only 
at school, later occurred at home. Sleep was undisturbed, 
there was no actual loss of consciousness, no actual convulsive 
reactions and no after-period of headache or drowsiness. The 
girl was retarded in both physical and intellectual develop- 
ment, unattractive in appearance. Her parents were critical 
of her slow progress, made her do long periods of home work 
and she was unfavorably compared at school and home with 
Iwr more capable brother and sister. She was in fourth grade 
m school, doing poor work and her nine-year-old sister was 
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(litini^ f,' 0 (Kl work in tlip sami* class. Earlier in the school year 
a clas.'^niate had suffered from convulsive seizures and was re- 
moved from school. I'hc patient had witnessed several of 
these "shaking attacks" as she called them. Attacks quickly 
ceaserl while in the ho.spital but recurred when parents visited. 
Here the purpose, as well as the origin, of the functional dis- 
order is obvious. 

((') 'I'he social and physical sphere — functional dis- 
orders primarily related to failure in this phase of develop- 
ment occur chiefly after ten years of age. The more common 
basic factors arc { 1 ) serious handicap in material or soa 
advantages, especially' among girls. (2) Inferior 
ability, especially' among boys. (3) Special physical disabii 
tics such as residuals of poliomy'elitis, blindness, severe acne, 
etc. 

.A boy', age twelve, complained of attacks of gastromos^ 
linal pain, later phobias of being poisoned developed, of 
month he had eaten only' food which he took direct y f 
freshly opened cans or which he bought in cellophane-wrapp 
packages at the store. He had been out of school or sev 
months, sleep was badly disturbed and he had deve ope 
facial tics. Phy'sical status was essentially nega iv 
from a mild degree of malnutrition. History 
patient had been a nervous child from infancy on, ^ 
opportunity for play wtli children, was popular ^ 
to adults because of his intellectual precocity. 
superior intellect, had been an outstanding ° , ^uiit 

the past y'ear had led his class. He was sma , ^^j^peti- 
and had practically no knowledge of norma P marbles, 

tive skills, could not swim, had never p aye ’ j 
skated and was extremely apprehensive of P jn- 

bat. His keen intellect made him more sens 
adequacies. This history' survey resulted m th 
treatment to an intensive physical deve op otested 

rather than against his symptoms. He followed, 

at first, but as skill and ability developed, i 
with most gratifying results. 
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{D) In the sphere of physical growth and health handi- 
caps of sufficient intensity to produce serious emotional and 
functional disorders fall chief!}' in one of tlie three following 
groups. 

1. Those whose patterns of physical gro^vth have been 
such as to make them conspicuous and place them at a dis- 
advantage in comparison ndth other children. In this group 
are found those who are unusually large or conspicuously 
small, those handicapped by physical malformations or de- 
formities resulting from spastic plegias, infantile paralysis, 
etc., unusual rapidity or retardation in sexual development 
and marked adiposity. Any marked deviation may produce 
a degree of anxiety and introspection which seriously inter- 
feres with normal emotional health and successful adaptation. 

2. Those who have been subjected to experiences of ill- 
ness which has left chronic feeling of anxiety for their present 
and future health. Among this group cardiac cases are par- 
ticularly prevalent. 

3. Those who have become excessively introspective and 
apprehensive about their health, chiefly as a result of asso- 
ciation with neurotic adults. 

A ten-year-old girl was seen about a year ago because of 

persistent attacks of difficulty in breathing. She had been 

under treatment at pediatric clinic for some time. Complete 

physical examination including x-ray studies failed to show 

any physical causes for her difficulty. It was found that she 

lived alone with her mother who for years had suffered from 

poor health. The father had died some four years previously 

of tuberculosis. The child slept with the mother and the 

mother had so-called “spells” when she too had trouble getting 

her breath. The atmosphere of the home was drab. The 

child, although she had made normal school progress had 

mile opportunity for normal neighborhood play or physical 

activity because of her so-called “spells” and mother’s anxiety 

about her health. She was subject to chronic sleep disturbance 

and frequently awakened at night in one of her difficult breath 
ing attacks, -jicciui- 
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Anndicr hny, ago tliirtccn, suffered from enuresis, night- 
tiiares aiul nccasinnal sleep-walking and attacks of palpita- 
tion. 'Dicsr symptoms developed after a medical examination 
two years earlier at which time he had been told by the doctor 
lliat lie had h'akage of the heart. He had been taken out of 
school, kept at home in bed for a period of a month and there- 
after his physical activity had been sharply restricted. Pa- 
tient had been out of school much of the time from that date 
and developed strong introspective tendencies and was in a 
chronically apprehensive, unhappy emotional state. It was 
found that patient’s actual physical condition was such that 
he could well participate in normal physical acti\dties. ^ 
response to a program which provided these together with 
measures to counteract sleep disturbance, enuresis and nervous 
tension was most gratifying. 

TREATMENT OF FUNCTIONAL DISORDERS 
The treatment of functional disturbances must be directed 
at: (a) the visceral disturbances or symptomatic leve an 
(b) the correction of the basic causes responsible or ^ 
production of the emotional tension. No detailed 'sc 
sion of treatment program for the wnde variety of , 

disturbances can be included in this paper. The - 

point of emphasis is that the visceral disorders be reco ^ 

as symptoms of an underlying difficulty so that trea 
not limited to the correction of the nervous mam es 
A few general principles should be kept in nun . , ^ 

patient has been subjected to emotional disffir 
considerable period of time, nervous irritability 
and consequently tlie intelligent use of seclative m 
extremely valuable, particularly in the ear ler s ag 
ment. This is especially true when as is 
emotional unrest continues through the mg | pjjase 

normal depth of sleep and interfering wit ^ pathetic in- 
of rest and recuperation. (2) An attitii e o the 

terest and inquiry beyond the tunities and 

child’s life at home, situation at school, opportune 
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interest in neighborhood associations, nnll do much to gain 
the confidence of the child and will also give the physician 
considerable information as to the sphere in which tlie child s 
security has been chiefly threatened. (3) Functional dis- 
orders are usually the result of a long period of emotional un- 
rest, consequently their response to treatment is often slow. 
While the child should be assured as to the ability to cure the 
difficulty, the time element that may be required and the oc- 
currence of occasional relapses should be frankly discussed 
with him. Too often the child is subjected to increased 
anxiety when treatment measures are not immediately or 
permanently successful. 

Treatment measures directed to the basic causes must be 
determined by the factors revealed in the environmental 
study. In the case of the girl with the breathing difficulty, 
little could be done to change the neurotic nature of the 
mother, however, certain measures were outlined which at 
least diluted the intensity of the influence of the mother. It 
was insisted that patient must sleep alone and that she be 
provided with roller skates and spend at least one hour a day 
in out-of-door play. The mother accepted this on the basis 
of the child’s need for fresh air and exercise. In addition to 
this it provided further separation from the mother and op- 
portunity for play association with neighborhood children. In 
general it has been found that when parents realize the need 
of freedom from excessive criticism, approval for effort and 
the opportunity for association with other children, they will 
cooperate in planning to meet these needs. In a general way 
the same principle applies for assisting the child to overcome 
its handicaps in the other spheres of development — scholastic, 
physical and social. There are many cases in which the handi- 
caps are of such a nature that they cannot be successfully 
overcome, such as seriously defective vision, defective intelli- 
gence. cardiac lesions, endocrine disturbance, etc. In such 
cases the problem lies in finding satisfying and constructive 
outlets to compensate for existing handicaps. 




Medical Clinics of North America 
September, 1936. St. Louis Number 


CLINIC OF DR. CHARLES H. EYERISIANN 

From the Department of Medicine, Washington Uni- 
\'ERsiTY School of Medicine and the Barnes Hospital 


THE TREATMENT OF BRONCHIAL ASTHMA 

As early as 1830, clinicians noted that paroxysms of 
bronchial asthma followed exposure to specific substances. 
No importance was attached to these observations until 
Meltzer,^ in 1910, interpreted the asthmatic paroxysm as a 
phenomenon of anaphylaxis. As a result of observations in 
the clinic and in the experimental laboratory with this prin- 
ciple in mind, the therapeutic effectiveness in bronchial asthma 
has increased from 5 per cent to better than 50 per cent. 

Since asthma means gasping, in the course of time it has 
been applied to a great number of diverse clinical conditions 
in which dyspnea is the presenting symptom. Such terms as 
cardiac, renal, thymic, and uremic asthma, and also asthmatic 
bronchitis have developed. Our present knowledge allows us 
to define bronchial, spasmodic, or allergic asthma as a recur- 
rent paroxysmal dyspnea, particularly manifest in the expira- 
tory phase, due to an allergic reaction in the bronchioles 
resulting from the absorption of a substance to which the in- 
dividual is hypersensitive. This excludes those forms of 
dyspnea with wheezing breath sounds which mimic allergic 
asthma, such as, certain types of cardiac decompensation, 
bronchial stenosis from foreign bodies, or tumors, mediastinal 
and pulmonary disease. Neither wheezing breath sounds nor 
dyspnea connote hj^iersensitiveness. To avoid confusion it 
would be desirable to indicate the clinical manifestation of 
hN^persensitiveness as allergic asthma rather than the term 
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bronchial or spasmodic asthma by ^vhich most clinicians of 
the present day indicate Uicsc symptoms. 

Tlie mechanism of the attack has been a matter of con- 
troversy for many years. Bronchospasm has been considered 
the cause since earliest times and the discovery of the anaphy- 
lactic phenomenon emphasized this factor. Further support for 
the bronchospastic mechanism is had by the experimental data 
which indicates that bronchial constriction and probably se- 
cretion from the mucous glands can be initiated by stimulation 
of tlie vagus nen'c. Edema, however, is the essential reaction 
in ha}' fever and vasomotor rhinitis, which is so frequently 
associated with asthma, and also in the allergic reaction in the 
skin, so that it seems logical to infer that edema of the 
broncliial wall may be the dominant cause. Further, this has 
been obser\'ed by bronchoscopic examination during asthmatic 
attacks and clinical experience with epinephrine supports the 
belief that edema rather than spasm is the dominant factor. 
In addition broncliial plugging with viscid exudate, which has 
some support by the appearance of the roentgenographic chest 
plate, witli lipiodol visualization during an asthmatic par- 
oxysm, must also be considered. Whether these reactions are 
brought about in all instances by central or peripheral stimu- 
lation of a circulating or contacting allergen, or by vagus 
stimulation, one or both, remains for further study to eluci- 
date. 

The clinical study of allergic asthma has established the 
following criteria for its recognition" (1) There are allergic 
manifestations in tlie antecedents. (2) Other manifestations 
of allergy occur in the patient. (3) It usually starts in early 
life—tlie onset past the age of fifty is infrequent. (4) It is, 
in the beginning, chief!}' paroxysmal in nature. Between at- 
tacks, for indefinite peiiods the patient is practically normal, 
presenting neither subjective nor objective symptoms or signs. 

As the condition progresses, attacks follow more rapidly, and 
complicating bronchitis and emphysema eliminate all free in- 
tervals. (5) Acute paroxysms are often preceded by symp- 
toms of hypersensitiveness involving other systems, such as 



THE TREATilENT OF BRONCHIAL ASTHiBV 


593 


hay fever, vasomotor rhinitis, gastro-intestinal disturbances, 
urticaria, and angioneurotic edema. (6) The most severe at- 
tacks occur while trying to sleep. (7) A tendency to perio- 
dicity in relation to the hour of the day or night, day of week, 
or season of the year. (8) Orthopnea is a prominent feature, 
even between paroxysms. (9) Emphysema is the usual find- 
ing; present at first only during the acute attacks, it later be- 
comes a permanent feature. (10) Epinephrine will control the 
dyspnea in all except the most unusual instance. (11) Sputum 
collected during or shortly after an attack may show Cursch- 
mann’s spirals, Charcot-Leyden crystals and almost invariably 
eosinophils. The coincident blood and sputum eosinophilia is 
almost pathognomonic. (12) The occurrence of positive skin 
tests. They are not the chief reliance of the etiologic diag- 
nosis as allergic asthma may occur with negative skin tests. 

There is no essential difference in the treatment of 
bronchial (allergic) asthma in the child from that in the 
adult. The fundamental requisite in either instance is the 
identification of the offending allergen, followed by its com- 
plete removal from the environment or the diet. There is no 
standardized treatment. The method of treatment is deter- 
mined by the etiologic agents. One treats an individual and 
not a case of allergic asthma. 

The treatment of allergic asthma resolves itself into the 
management of the asthmatic attack and the search for the 
fundamental cause. The treatment of the asthmatic attack 
can be undertaken without knowledge of its etiology, but the 
responsibility of the physician is not fulfilled with its control. 
All future endeavor should be directed toward the prevention 
of subsequent attacks. 

The successful management of the acute severe paroxysm 
of allergic asthma is dependent upon the subcutaneous use of 
epinephrine hydrochloride 1:1000, probably better known as 
adrenalin. Except in those who have developed a tolerance 
for It, doses up to 0.3 cc. are as effective as larger ones, with- 
out the unpleasant and sometimes alarming side actions of 
the larger doses. A satisfactory method of using the drug is 
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lo fill the syringe willi O.S cc. more or less, and with the 
syringe remaining in place, to inject 1 minim or 0.1 cc. a 
minute until the attack begins to subside or until beginning 
phy.siological effect is noted by pallor, which is often first seen 
about the nose by tangential light, bj' fibrillary muscle tremor, 
or by palpitation. Wlien physiological effect is obtained, there 
is no need to administer more epinephrine even if there has 
been no improvement in the attack. In an emergency, how- 
ever, one need not be concerned with overdosing, and enough 
should be given to produce the desired effect. In some in- 
stances of status asthmaticus, it has been possible to give 
several cubic centimeters of adrenalin by the slow continuous 
subcutaneous administration without inducing side effects. 

Ephedrine and the oral inhalation of adrenalin 1:100 solu- 
tion by means of an all-glass nebulizer producing a very fine 
spray, arc useful only for mild attacks; attacks which are 
more a discomfort than a paroxysm of bronchospasm. In 
children, the cough is readily controlled by codeine when mere 
change of environment or avoidance of specific foods plus sub- 
cutaneous adrenalin is not entirely effective. 

The management of the frequently repeated paroxysm of 
allergic asthma revolves about the search for the causative 
agent, tlie administration of adrenalin and sedatives and 
maintaining the nutritional state, until the etiological factor 
is found. The prolonged or continuous attack is often bene- 
fited by change to an environment where all the usual causa- 
tive allergens are absent. Experience has shown that ad- 
mittance to a hospital in which the usual extrinsic causes 
(feathers, orris root, wool, cotton seed, insecticides, animal 
pets, house dust) are avoided brings about cessation of attacks 
within five days. This, in itself, is diagnostic and points to 
an environmental factor as the cause. Some cases require, in 
addition, short periods of starvation or some type of elimina- 
tion diet before relief is obtained. In these instances, one 
assumes that an ingestant may be an added etiologic factor. 

When dietary manipulations and environmental change 
aided by the subcutaneous administration of adrenalin do not 
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.bout a cessation of the paroxj'sms, sedatives are neces- 
They are of particular benefit when there is extreme 
lary dilatation as shown by great hyperresonance at the 
ind absence of downward expansion of the lungs by 
;ion. In these instances the slightest exertion, eating, 
ig, or cough increases the already existing discomfort 
e effect of epinephrine becomes transitory even with 
ing dosage and shorter intervals of administration. The 
sutic indication is absolute rest and control of the 


len cough is not a prominent part of the symptomat- 
sedatives of the hypnotic series are helpful when given 
ly physiological effect, provided there is no sensitiza- 
) the drug. \^Tien the pulmonary dilatation is accom- 
. by frequent cough, morphine or pantopon is useful in 
repeated doses, provided no idiosyncrasy exists. These 
never be given in the customary dose of 0.015 Gm. 

, or 0.01 Gm. (Vg grain) respectively. IVhen employing 
drugs the respiratory rate must not decrease below 20 per 
e, and a fluid intake of 3000 cc. for twenty-four hours 
be maintained (sputum cannot liquefy in a dehydrated 
t). For the adult, a satisfactory method is to give mor- 
0.004 Gm. (V-LQ grain), or 0.005 Gm. (Vis grain) hypo- 
cally. If the cough or restlessness is not allayed after 
il injections at three- to four-hour intervals, the dose 
)e cautiously increased to 0.008 Gm. (% grain), or 0.01 
[Yg grain) — ^but never at any time allowing the respira- 
ate to fall below 20 per minute or the patient to become 
than lightly narcotized. It is unusual to require more 


0.015 Gm. (V4 grain) morphine, or 0.01 Gm. (j^ grain) 
pon during the twenty-four hours. In some, better 
:s are obtained by combining the morphine or pantopon 
;e vdth small doses of adrenalin. This condition also 
res individualization of treatment. With the administra- 
3f morphine, glucose solution should be given orally and 
renously and normal saline solution subcutaneously tn 
. adrenalin (5 lo 1000 cc.) can be advantageonsly 
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nclflod. J he niiuKitit of fluids given should be governed by the 
degree of fleln'flrndon. Coexisting abdominal distention 
should be relieved by cncmata as soon as the condition of the 
patient iiermits, and a small catlicter left in the rectum to 
allow of the easy expulsion of gas. 

r\Iany variant.s’’' of the therapeusis for this clinical phase 
of allergic asthma arc proposed by clinicians with extensive 
experience in the care of these cases. These will be found 
.‘^atisfactoiy for selected cases. As yet no one method is ap- 
plicable in all instances. They usually concern the type, 
dosage, and technical administration of their favorite seda- 
tives, and the simultaneous management of the associated de- 
hydration and nutritional state. 

Treatment of the allergic state responsible for the acute 
paroxysm requires a study of tlie patient as a whole, consider- 
ing his heredity, tlie environment and the peculiarities, and 
the dietarj' habits, correcting abnormalities as found by 
physical and laboratory examinations and the interpretation 
of observed reactions. One needs not only a tliorough knowl- 
edge of internal medicine and its diagnostic handmaiden al- 
lerg}', but also an e.xpanding experience wdth allergic patients 
and their psycliology. When one knows the allergic cause of 
the acute paroxysm it is easy to explain the bizarre and ex- 
traordinary circumstances under which they occur. Absolute 
and complete avoidance of the offending substances, whether 
inhalant or ingestant, is all that is necessary to bring about a 
clinical cure. If tlie substance cannot be avoided, benefit will 
be obtained in a certain percentage of cases by hyposensiti- 
zation. If the astlima has induced incapacitating chronic pul- 
monary emphysema, or chronic bronchitis, or purulent sinus- 
itis, appropriate tlierapeusis may be needed for these. The 
best prophylactic treatment is the recognition of the allergic 
manifestations during childhood, thereby preventing the chron- 
ically ill adult with the inevitable sequelae of frequently re- 
peated asthmatic attacks. 

In this presentation we shall limit ourselves to a discus- 
sion of the treatment of patients with allergic asthma in whom 
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specific treatment was of benefit. It can be readily seen that 
without the advantage of tire knowledge gleaned from clinical 
observations and sensitization tests these patients undoubtedly 
would have had a long-standing chronic illness and that they 
also may have had improvement seemingly coincident with 
certain therapeutic measures, but actually due to the un- 
witting avoidance of the causative agent. 

It is possible to present before you a group of patients 
upon whom we have information extending over many years. 
The knowledge of their etiologic factor makes their seemingly 
erratic course not surprising, and helps to explain the clinical 
course of other asthmatics. They make one acutely aware 
that in bronchial asthma, the factor of coincidence will credit 
many diverse therapeutic measures, either of the past or con- 
templated, as cures, when in reality it was the unknowing 
avoidance of the causative agent which initiated the cure. As 
an example (which appears in many different forms in one’s 
experience with allergic individuals), there is the business man 
of forty-six years of age, who sought relief for his nonseasonal 
asthma of several years’ standing, which was a recurrence of 
nonseasonal asthma he had had from early childhood to the 
age of twenty years. At that age, he came from the farm to 
the city and cotncidently had a nasal operation. In the course 
of time while living in the city his asthma disappeared. He 
was sensitive to horse dander, which undoubtedly accounted 
for his early asthma as it did for his present asthma because 
he had taken up horseback riding. The operation had been 
credited with the cure and not the unconscious avoidance of 
horse contact. It is interesting to speculate in those instances 
in our experience where the offending substance was deliber- 
ately avoided, as to what would have been credited with the 
cure had the same avoidance occurred unwittingly. 

Case I.— The first patient I wish to present is a forty-five- 

seen for the first time in 
t that time she was the subject of nonseasonal asthma 
since e age of four, and change of weather was thought to 
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precipitate tlie attacks. During her high school years she 
most frequently IiacI an attack on Saturday evenings and Sun- 
days. During the first year of her college education she had 
many severe paro.xysms. During Uie ensuing vacation from 
college, a nasal operation was performed and the next year 
at college, there was improvement, attributed to the operation, 
in that tlic attacks were less frequent but no less severe. Dur- 
ing her third year at college she again had frequent severe 
paroxysms. After her graduation, she spent time in various 
portions of tlie West where the attacks were also less frequent 
but still quite severe. In the later years of her complaint, 
she noticed tliat wheat flour produced the hay fever syndrome 
but was not certain that it induced the asthmatic attacks. It 
was in 1919 diat she was found sensitive by skin tests to the 
proteins of wheat flour, and since that time has been free from 
asthmatic attacks except at tliose times when she has either 
wdllihgly or unknowingly had contact wth wheat. We are now 
able to explain tlie apparent vagaries of the disease during the 
early years. The astlimatic attacks on Saturdays and Sundays 
were due to helping with the baking, which was done on Satur- 
days. The Sunda}^ astlima was due either to the tapering off 
of tlie asthma initiated by contact with wheat flour on Satur- 
day or to tlie ingestion of the products baked on that day; 
for later observation show'ed that tlie asthma could be pre- 
cipitated either by inhalation or ingestion. The severity of 
the first year at college was due to the fact Uiat her course of 
study required tlie handling of wheat flour. The improve- 
ment during the second year, credited to the nasal operation, 
was due to not handling wheat flour during this year, the only 
contact being by ingestion; during the third year, flour again 
was handled accounting for the increase of paroxysms. She 
was treated by oral hyposensitization with wheat, beginning 
with minute quantities of wheat bread, increasing the dose 
every five days so tliat at the end of nine months, she was able 
to eat a satisfying quantity of wheat products. During this 
period and ever since, the inhalation of wheat flour has always 
been followed by hay fever-like symptoms and if sufficient 
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quantity were inhaled, by bronchospasm. In the beginning a 
gauze mask covering the nose and the mouth, and later a wet 
sponge respirator prevented these symptoms w'henever han- 
dling flour. 

In 1926 her thyroid was removed for hjq^ertliyroidism. 

, There had been no asthma. The first recurrence of frequent 
severe asthmatic attacks occurred in 1930 despite sedulous 
avoidance of contact with wheat flour, both by inhalation and 
ingestion. This asthma occurred in a town to which she had 
moved some three years previously and which contained both 
a flour mill and a grain elevator. She gave positive skin tests 
to the dust from the flour mill and from the elevator, as well 
as to the original wheat proteins. Moving to a town 5 miles 
away, containing neither a flour mill nor a grain elevator, again 
cured her of the asthmatic paroxysms. Had we not knorvn 
of her sensitization to wheat, the elucidation of these attacks 
would have been a great deal more difficult. Indeed they were 
attributed to bacterial sensitization by the home physician. 
At the present time, she is free of asthma as long as she avoids 
inhalant contact with flour. She can again eat satisfying 
amounts of wheat flour products, without having had oral 
hyposensitization. 

Case II. — ^The next patient is a man now forty-five years 
of age, who was first seen in November, 1916, at the age of 
twenty-five years, complaining of asthma which began at the 
age of sixteen years, having had a gradual onset with much 
coryza and cough. The attacks occurred usually in the 
middle of the night, and were worse in winter; the previous 
summer having been the first time he was troubled during the 
summer season. He had had the tonsils, adenoids, and tur- 
binates removed, and the nasal septum straightened without 
effect upon his asthma. The past medical history had no 
bearing on his present trouble, except that he believed his at- 
tacks were initiated by colds, sudden chilling, drafts, or walk- 
ing in the park. The physical examination showed a spare 
fairly developed white male, weighing 11814 pounds, with a 
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chief plij^sical finding of expiratory musical rales diffusely 
scattered over his chest. The .r-ray of his chest showed con- 
siderable generalized branching, dense hilus shadows on both 
sides extending to the bases. On November 8, 1916, he was 
placed upon a high caloric diet and started on injections of 
autogenous defibrinated blood. By January 6, 1917, he had 
received 8 injections of defibrinated blood in increasing doses 
and had gained 18 pounds in weight, but had had two severe 
and five light attacks of astlima. Altliough the gain in weight 
was most striking and probably beneficial and occupied the 
foreground of his tlierapeutic picture, the effect upon his 
astlima either of the injections of autogenous defibrinated 
blood, or the high caloric diet w’ere not so striking. On this 
same diet he reached his best weight on March 19, 1917, 
weighing 14534 pounds. 

He had attacks at irregular intervals averaging one attack 
in two weeks, some characterized as severe, others as light, 
until January, 1917, when they increased in severity and fre- 
quency. He received another series of defibrinated blood in- 
jections in increasing amounts, this P'me wdthout specific die- 
tary instructions. During this series, his weight decreased 
from 142 pounds to 124 pounds with no notable change in the 
frequency or severity of his attacks. Both severe and light 
attacks continued at about two-week intervals, and another 
series of defibrinated blood injections were given during 1918; 
again without notable influence upon his dyspnea. In 1919, 
he was found sensitive to wheat by the cut method. 

By avoiding wheat he has remained free of asthma and the 
frequent so-called “colds” until August 29, 1925, when it re- 
curred despite complete wheat avoidance. There was an as- 
sociated coryza of moderate severity but no itching of the 
inner canthi or nose, which made pollen doubtful as the cause, 
and intracutaneous tests with 1:10 ragweed solution were nega- 
tive. A positive intracutaneous test was obtained to corn, 
which elicited the information that he had been eating a great 
deal of popcorn. The attacks ceased when he stopped eating 
popcorn; but that is not the whole story. Corn meal had been 
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used since 1919 as a substitute for wheat flour, and he had 
eaten as much corn on the cob as he wanted without asthma 
following so that the popcorn was a specific sensitization and 
one assumes tlie otlier forms of corn induced no symptoms 
because in their preparation for the table thej'^ were exposed 
a longer time to heat. At least by avoiding wheat and pop- 
corn, but eating corn in other forms, he remained free of 
asthma. 

In i931 he experienced a nasal infection, without asthma, 
necessitating irrigation of the left antrum with recovery of 
purulent secretion. 

In early September, 1932, he again had a recurrence of 
asthma with coryza without itching of the inner canthi and 
nose. Intracutaneous tests with rag^veed were negative, and 
positive reactions were obtained to cantaloupe, spices, choco- 
late, and nuts. Cantaloupe with black pepper had been eaten 
frequently during the previous ten days. The asthma ceased 
when they were omitted from the diet. He is still free of 
asthma by omitting from the diet wheat, popcorn, melons, 
chocolate and nuts. 

Case III. — ^This patient was seen for the first time in 1921 
at the age of five years, complaining of frequent colds and 
asthma, which he had on the average of one time a month since 
the age of one year. He had had eczema beginning at six 
weeks which lasted until about the eighth month and shortly 
thereafter the asthma began. He was a nursling, and the ec- 
zema disappeared when breast feedings were stopped which 
was coincident with the use of a new salve, which was credited 
with the cure but which I am inclined to believe was due to 
an entirely different cause. From the diagnostic standpoint, 
the important fact in the history of this eczema during the 
nursing period, was that the mother took a malt preparation to 
improve the quality of the milk; for skin tests were positive 
to wheat, egg, and potato. The asthma was completely con- 
trolled by avoidance of these foods. A fair tolerance to wheat 
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was obtained by oral hyposensitization and tlie other offendu 
foods were gradually added to the diet. 

He was seen again in 1927 because of abdominal pa 
which simulated appendiceal involvement. Because of tl 
absence of the classical associated symptoms and laboratoi 
findings, and the historj^ of e.xcess indulgence in wheat ar 
f^Sgi it "’as postulated that the pain was due to allergic ii 
volvement of the intestines. A subsequent attack of abdomin 
pain was accompanied b\' blue spots on the lower extremitie 
so that the diagnosis of Henoch’s purpura seemed clear. Pos 
tive reactions to wheat, egg, and potato were again obtaine 
and when these foods were deliberately eaten, acute abdomin; 
pain and purpuric blotches on both legs occurred within a fe 
hours. 

Another course of oral hj'posensitization allowed the ir 
gestion of adequate amounts of these foods without inducin 
symptoms. 

Being imbued with the carefree spirit of youth, the ac 
herence to a diet is somewhat onerous so that he has been see 
from time to time since 1927 with either mild asthma o 
abdominal pain, always traceable to excessive indulgence i 
the proscribed foods. Since 1934, he has had mild hay fever 
like symptoms without notable itching, corresponding to th 
pollenating periods of the grasses and ragweed. Cutaneou 
reactions are positive now to the pollen of oak, timothy, aii( 
ragweed, and still to wheat, egg, and potato. Hyposensitiza 
tion to tliese pollens has not been attempted because of th( 
possibility of these symptoms being controlled by strict avoid 
ance of the known offending foods, particularly so since itchinf 
of the inner canthi and nose is not present. 

Case IV. — The next patient now twenty years of age wa; 
seen in the dermatologic clinic at the age of seven months ir 
1917, with a vesicular papular dermatitis of the cheeks which 
improved witli medication by late spring. She was seen again 
in tlie dermatologic clinic in 1919 and 1921 with similar der- 
matitis, which at the last visit involved the face, arms, wrists, 
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elbow folds, back, and chest. Each time the dermatitis dis- 
appeared with the onset of warm weather. She was seen next 
in the asthma clinic in 1925, having had nonseasonal asthma 
\\dth exacerbations in the spring and fall for two years. Since 
the advent of the asthma, there had been no dermatitis. She 
gave positive reactions to feathers, wool, dog, ragv,'eed pollen, 
potato, and mUk. She avoided contact with these and was 
given prophylactic injections of ragweed pollen 'for two sea- 
sons. There has been neither asthma nor dermatitis since 
1925. 

Case V. — A woman, now twenty-four years of age, was first 
seen at the age of ten years in 1922. At that time she had had 
persistent head colds with nonseasonal paroxysmal sneezing 
and nonseasonal asthma for two years. Most thorough rhi- 
nological operations and treatment had influenced the course 
of her complaint only temporarily. Positive skin tests were 
not obtained. She always became promptly free of her 
asthma with hospitalization, and it disappeared completely 
when she left home at the age of eighteen years, and has not 
recurred up to the present time. Because of the symptomatic 
history, the age of onset, and the prompt disappearance of 
asthma with each hospitalization, she was considered as hav- 
ing allergic asthma. Undoubtedly she was sensitive to an en- 
vironmental factor, which we were unable to identify. 

These patients can now experience the various circum- 
stances, which were thought to cause their attacks. They also 
illustrate very well the clinical mutations of allergic individ- 
uals. Despite the clinical dissimilarities occurring during 
the course of their affliction, it is obvious that the treatment 
is the same irrespective of the phase for, or the age at which 
medical aid is sought. However, they are cured only in the 
clinical sense. Immunologically they are not cured as evi- 
denced by the persisting cutaneous reaction, by their ability 
to develop new sensitizations, and by the recurrence of symp- 
toms upon exposure to a sufficient amount of the offending 
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The clinical e.xpcricnce wiUi them warns us to beware of 
drawing hasty favorable conclusions from the results of thera- 
peutic procedures. Time is Uie determinant of the value of 
therapeutic measures in allergic asthma. 

The following cases illustrate some of the methods of in- 
terrogation and of treatment. 

Case VI. — This young girl is now thirteen years of age 
and was seen for tlie first time in October, 1935. She had 
had nonseasonal astlima since the age of three years, with one 
week as the longest period free of her discomfort. She also 
sneezed e.xcessively Uie year around. She was worse in damp 
weather. She has had no other allergic manifestations. She 
sleeps in a featlier bed, uses feather pillows; there is a canary 
bird in the house; tlie father handles horses; she lives within 
two blocks of a feed store and there is a grain elevator 8 or 9 
blocks away. It is Uiought that certain foods and odorous 
substances increase tlie severity of the astlima. There is a 
positive family history for allergic manifestations, in that the 
maternal grandfather had asthma all his life; the maternal 
grandmother and the mother had and have sick headaches. 

When first seen she weighed 65 pounds. She was pale, had 
flabby muscles, and a dorsal k3T)hosis of moderate angula- 
tion. The lungs were hyperresonant and had lessened down- 
ward expansion. There was no wheezing. The heart was 
normal. Intracutaneous tests resulted only in suggestively 
positive reactions to all inhalants, with the larger reactions to 
house dust and horse dander, and to cotton seed, corn, pea, 
lima beans, and spices. 

Fortunately, while in St. Louis, she lived with a family 
who practiced “allergic cleanliness,”'* the method necessary to 
avoid contact with inhalants. She became free of asthmatic 
attacks and, in addition, learned by example the manner in 
which astlimatics cooperate with their physician. She was 
under active observation for three weeks during which time 
she had one mild attack following a visit to a beauty parlor 
to have her hair set. Comfort was obtained by the oral use 
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of ephedrine 0.025 Gm. and further attacks from this source 
prevented by immediately thoroughly washing the hair. A 
high caloric, high vitamin diet was prescribed in the beginning, 
excluding only the foods giving suspiciously positive reactions. 
With the exception of cotton seed and spices, which are unim- 
portant dietar}’^ constituents, the suspiciously reacting foods 
were fed deliberately. None of them induced symptoms, so 
that finally she ate a general diet, excluding cottpn seed and 
spices, with special stress upon vitamin and mineral-containing 
foods. 

At the end of our active observation she had gained 13 
pounds, had better color, felt stronger and had experienced 
the longest period free of asthma in her life. 

The skin tests are of no help in this case in identifying the 
specific etiologic agent, nevertheless the treatment should be 
along allergic lines since the clinical history and course is that 
of an allergic individual with allergic manifestations in her 
antecedents. 

The clinical course points to an environmental and not a 
dietary factor, so that the therapy must be directed toward 
avoiding those present in her home environment, which were 
not present in the environment while living in St. Louis. 

Accordingly, before she went home, the parents were sent 
ahead to duplicate the St. Louis environment, namely: no 
feathers, wool, cotton seed, house pets, orris root, and insecti- 
cides. She was instructed to avoid contact with animak, the 
feed store, and the grain elevator. It was explained that even 
under these circumstances, going home was an experimental 
observation. A diary was to be kept, noting all activities and 
all food ingested so that if the asthma recurred one knew ac- 
curately of the attending circumstances. The diet was to be 
similar to the one she ate while in St. Louk. Gymnastic ex- 
ercises were prescribed in the hope of straightening her back 
She has had no asthma up to the present time. She has not 
missed a day at school (and it has been a severe winter) and 
she weighs 87)4 pounds, a gain of 22 pounds. 
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TJic clinical e.xperience wiUi (Jieni warns us to beware of 
drawing hasty favorable conclusions from the results of thera- 
peutic procedures. Time is the determinant of the value of 
therapeutic measures in allergic asthma. 

The following cases illustrate some of the methods of in- 
terrogation and of treatment. 

Case VI. — This young girl is now thirteen years of age 
and was seen for tlie first time in October, 1935. She had 
had nonseasonal astlima since the age of three years, with one 
week as the longest period free of her discomfort. She also 
sneezed excessively tlie 3 'ear around. She was worse in damp 
weather. She has had no other allergic manifestations. She 
sleeps in a featlier bed, uses featlier pillows; there is a canary 
bird in the house; die father handles horses; she lives within 
two blocks of a feed store and there is a grain elevator S or 9 
blocks away. It is thought that certain foods and odorous 
substances increase die severity of the asthma. There is a 
positive family history for allergic manifestations, in that the 
maternal grandfather had asthma all his life; the maternal 
grandmother and the mother had and have sick headaches. 

When first seen she weighed 65 pounds. She was pale, had 
flabby muscles, and a dorsal kyphosis of moderate angula- 
tion. The lungs were hyperresonant and had lessened down- 
ward expansion. There was no wdieezing. The heart was 
normal. Intracutaneous tests resulted only in suggestively 
positive reactions to all inhalants, with the larger reacdons to 
house dust and horse dander, and to cotton seed, corn, pea, 
lima beans, and spices. 

Fortunately, while in St. Louis, she lived with a family 
who practiced “allergic cleanliness,”'’ the method necessary to 
avoid contact with inhalants. She became free of asthmadc 
attacks and, in addition, learned by example the manner in 
which asdimatics cooperate with their physician. She was 
under active observation for three weeks during which time 
she had one mild attack following a visit to a beauty parlor 
to have her hair set. Comfort was obtained by the oral use 
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of ephedrine 0.025 Gm. and further attacks from this source 
prevented by immediately thoroughly washing the hair. A 
high caloric, high vitamin diet was prescribed in the beginning, 
excluding only the foods giving suspiciously positive reactions. 
With the exception of cotton seed and spices, which are unim- 
portant dietary constituents, the suspiciously reacting foods 
were fed deliberately. None of them induced symptoms, so 
that finally she ate a general diet, excluding cottgn seed and 
spices, with special stress upon vitamin and mineral-containing 
foods. 

At the end of our active observation she had gained 13 
pounds, had better color, felt stronger and had experienced 
the longest period free of asthma in her life. 

The skin tests are of no help in this case in identifying the 
specific etiologic agent, nevertheless the treatment should be 
along allergic lines since the clinical history and course is that 
of an allergic individual with allergic manifestations in her 
antecedents. 

The clinical course points to an environmental and not a 
dietary factor, so that the therapy must be directed toward 
avoiding those present in her home environment, which were 
not present in the environment while living in St. Louis. 

Accordingly, before she went home, the parents were sent 
ahead to duplicate the St. Louis environment, namely: no 
feathers, wool, cotton seed, house pets, orris root, and insecti- 
cides. She was instructed to avoid contact with animals, the 
feed store, and the grain elevator. It was explained that even 
under these circumstances, going home was an experimental 
observation. A diary was to be kept, noting all activities and 
all food ingested so that if the asthma recurred one knew ac- 
curately of the attending circumstances. The diet was to be 
similar to the one she ate while in St. Louis. Gymnastic ex- 
ercises were prescribed in the hope of straightening her back. 
She has had no asthma up to the present time. She has not 
missed a day at school (and it has been a severe winter) and 
she weighs 87)4 pounds, a gain of 22 pounds. 



6o6 


CIIARLKS ir. K-i'ERAfAN'.V 


Case VII. — The next lad was first seen at the age of four 
years, in December, 1930, accompanied by overly solicitous 
and unduly alarmed parents (the mother reeked with the odor 
of orris root). At the time he had constant nonproductive 
cough and wheezy breathing which had been present for some 
eighteen hours and he reflected his parents’ state of mind by 
extreme irritability and unmanageableness. It was impossible 
to obtain a coherent clinical history, and physical examina- 
tion revealed no fever, dry pharynx without exudate, hyper- 
resonant chest with diffusely distributed short inspiratory and 
expiratory wheezing. Control of the cough and pacification 
of the parents was tlie therapeutic goal. Accordingly, absolute 
bed rest and enforced quietness; 0.015 Gm. of codeine every 
three hours, steam inhalation, avoidance of orris root, feathers, 
wool, and copious fluids were prescribed. The cough and 
wheezing subsided within twenty-four hours, and the child 
was without symptoms in five days. It was now possible to 
ascertain that his mother, maternal grandfather, and a ma- 
ternal aunt had migraine; that another maternal aunt and a 
maternal great-aunt had seasonal hay fever, and that the father 
had sinus headaches of undetermined etiology; that the pa- 
tient is subject to colds, which consist of nonseasonal par- 
oxysmal sneezing, with itching of the nose for periods of 
twenty-four hours; that he sneezes upon the slightest provoca- 
tion; that die ingestion of chocolate is followed by vomiting; 
that he had a constant nonproducdve cough last year and an 
exactly similar ailment, which resembled pertussis, the past 
summer; that he has had diffuse urticaria of unknown causa- 
tion one time; that he has recurring perianal dermatitis, and 
that he had more paroxysmal sneezing the past August and 
September. The clinical history is that of an allergic in- 
dividual. 

Feathers, pyrethrum, wool, orris root, cotton seed, kapok, 
flaxseed, the pollen of box elder, timoth)', ragiveed, and marsh 
elder among the inhalants; radish, turnip, sardine, almond, 
peach, and hazelnut among the foods, gave definitely positive 
reactions. Suggestively positive (erythema without whealing) 
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reactions were obtained to wheat leucosin, bran, buckwheat, 
casein, coffee, string beans, and tomato, by the cut method. 

As the result of these preliminary observations tlie parents 
were advised the following basic regimen; (1) Complete and 
sedulous avoidance of contact with pyrethrum, feathers, orris 
root, cotton seed, kapok, flaxseed, and wool. This necessitated 
a change to nonorris root containing cosmetics and powders; 
getting rid of overstuffed furniture, and all feather pillows; 
encasing the mattress with a material impervious to dust; dis- 
continuing the use of insecticides, and the substitution of cot- 
ton for wool blankets. (2) The clinical history pointed to the 
recent exacerbation of nasal symptoms during August and 
September, so hjTposensitization injections to rag\veed were 
begun. The clinical significance of the cutaneous reactions to 
the poUen of box elder and timothy to be determined by the 
correlation of observed symptoms to their respective pol- 
lenating periods and hyposensitization injections to be instituted 
to these, if indicated, the following year. (3) Avoidance of the 
foods (including cotton seed) giving definitely positive reac- 
tions. The dietetic diary to determine the clinical significance 
of the foods giving suspiciously positive reactions and of foods 
which gave no cutaneous reaction and also to determine the 
unknowing use of the prohibited foods. (4) Ephedrine hydro- 
chloride in 3 per cent solution, dose 5 to 20 drops, to control 
audible wheezing, and H grain of codeine to control exces- 
sive cough was prescribed. 

The period of observation was also utilized to impress the 
parents that their oversolicitude and evident alarm had a' 
deleterious influence upon their child. Children with asthma 
should lead a normal existence, should indulge in the ordinary 
and usual activities of children. The only restrictions placed 
Upon them relative to their affliction, should be the absolute 
prohibition of those substances proved by clinical trial to in- 
duce their attacks. As a matter of fact, when children learn 
that certain substances induce their asthma, they are more 
cooperative than adults. 

During the subsequent years he was observed with small 
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amounts of dermatitis in tlie elbow and knee folds which ap- 
peared to follow the ingestion of orange juice. Chocolate, egg, 
cliicken, and wheat induced vasomotor rhinitis. The most 
severe attack of asthma under observation developed in 1932, 
the first night he slept on a newly purchased day bed, which 
was said to contain no cotton seed because the label stated it 
was made from “pure cotton linters.” An exactly similar epi- 
sode occurred a year later while visiting in another city. 

Transient and mild nasal s3Tnptoms developed during the 
poUenating periods of box elder and timothy. He was given 
prophylactic hyposensitization injections to ragweed for three 
sequential years. The first year he had moderately severe 
nasal symptoms witliout asthma. These were alleviated by 
avoiding chocolate, chicken, egg, and wheat in the diet and 
staying indoors in a closed room during periods of greater 
severity. The second and third years, he had only occasional 
nasal symptoms, not requiring pollen precautions, by avoiding 
the same foods. No ragweed hyposensitization injections have 
been given since 1933. There has been no asthma but he still 
avoids the inhalant allergen. The previously imph'cated foods 
are only strictly avoided during the ragweed season, during 
which time he has no more than a wet nose. As yet no symp- 
toms are present during the period of timothy or box elder 
pollenation. 

He has grown and developed satisfactorily and his back 
is straight. As you will recall the previous case had a kyphosis 
as the result of constant asthma beginning about the same age 
as in this boy. He had the potentiality of developing the 
same deformity. The clinical course points to cotton seed as 
the dominant cause of his allergic asthma. 

Although it is unusual for allergy to induce active sjnnp- 
tomatology in those of advanced years, nevertheless by ap- 
plying the criteria for its recognition to those past the fifth 
decade, one may identify some of these senescent complaints 
as being allergic in nature. The following two cases are ex- 
amples of allergic asthma in those of advanced years. 



THE TREATMENT OE BRONCHIAL ASTHMA 609 

Case VIII.— This woman was seen for the first time in 
early 1934, at the age of sixty-one years. She complained of 
sneezing, coryza, and cough leading to chest oppression with 
wheezy breathing of such severity as to require epinephrine 
for relief since November, 1933. Six years previously she had 
had similar chest oppression, often with head colds, for a 
period of two years. She also has, for the past several years, 
dyspnea without wheezy breathing upon moderate exertion. 

Up to six years ago she had been in excellent health, living 
and working upon a farm as w’ell as rearing ten children. 
There have been no physical ailments suggestive of hypersensi- 
tiveness up to that time. Since, hives occurred one time follow- 
ing a hjq)odermic injection to relieve an asthmatic attack; 
another time she has had edema of the lips and cheeks sug- 
gestive of angio-edema; during the past two winters, she has 
had frequent and nearly continuous head colds characterized 
by nonpurulent nasal discharge, intranasal blocking and with- 
out fever; aspirin is followed by a burning sensation in the 
epigastrium and a smothering feeling but never a definite 
asthmatic seizure. No history can be elicited of allergic mani- 
festations in her antecedents. 

The onset of her presumed allergic symptoms is not con- 
current with any change in her environment. Feather pillows 
and wool comforts are used for bedding, and cattle, chickens, 
and cats are close by her house. 

Essentially, on physical examination, are mildly cyanotic 
lips, a heart rate of 100 beats per minute, the second aortic 
and pulmonic sounds are of equal intensity, no wheezing breath 
sounds, three fingerbreadths and two fingerbreadths down- 
ward expansion of the right and of the left lung respectively; 
blood pressure, 140/90; fixed kyphoscoliosis, and uniformly 
thickened brachial arteries. A moderate number of eosino- 
phils were found in the sputum. 

The immediate therapeutic need was to lessen the cough 
which was accomplished with codeine. Definitely positive re- 
actions to the pollen of oak and ragweed were obtained by 
the intracutaneous method. The remainder of the inhalants 
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while not giving unmistakably positive reactions always pro- 
duced larger intracutaneous responses tlian the foods, with the 
exception of spinach, turnip, lettuce, asparagus, corn, beans, 
cantaloupe, cabbage, and sweet potato. Accordingly she was 
advised to get rid of all tlie feathers in the house, the wool 
comfort, to stay out of the chicken house and the barn. 

Witli adherence to these instructions, within a month there 
was lessening of the frequency and intensity of the chest op- 
pression. Since that time she has had no dyspnea. During 
the latter part of August, there was a mild vasomotor rhinitis, 
probably due to the pollen of ragweed. It required no specific 
treatment. No symptoms developed during the period of oak 
pollenation. HjqDosensitization to these pollen is not indi- 
cated until symptoms of incapacitating intensity develop when 
these pollen are in the air. 

Case IX. — This patient was seen for the first time in 1926, 
at the age of sixty-eight years, complaining of nonseasonal 
asthma over a period of thirty-five years. She had frequent 
head colds (afebrile, stuffiness in the nose with nonpurulent 
discharge) during the winter and was an easy sneezer at all 
times. There was no distinct seasonal variation of the inten- 
sity or frequency of the sneezing. She had been in excellent 
health otherwise. She had had no other allergic manifesta- 
tions nor were there such in her antecedents. 

The essential points in the physical examination were a 
moderate pulmonary emphysema and overweight. Both the 
sputum and the nasal secretion contained many eosinophils. 
Intracutaneous tests were positive to feathers, orris root, wool, 
and horse dander in equal intensity among the inhalants; and 
tomato, potato, black pepper, and string beans among the 
foods. 

She remained under observation two months without 
notable improvement because, as later observation showed, 
she was not convinced that her “nice feathers” which had been 
in the family for two generations “could give her asthma.’ 

She was next seen in early 1935 at the age of sevent}^- 
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seven years, because she was no longer obtaining relief from 
the patent nasal spray and patent medicines. The physical 
examination revealed short inspiratory and expiratory wheez- 
ing diffusely distributed over the chest cage in the sitting pos- 
ture, no downward expansion of the lungs, and moderate 
cj^anosis of the lips and nail beds. The recumbent posture 
quickly intensified her discomfort and the sitting posture was 
made more comfortable by many large feather pillows. She 
was placed in the hospital where she completely avoided 
feathers, wool, and orris root, and foods eliminated from her 
diet as indicated either by intracutaneous tests or the dietetic 
diary. She became free of astlima in seven days. At this 
observation, she gave intracutaneous reactions to milk, pepper, 
tea, hanana, and spices among the foods, and feathers, wool, 
pyrethrum, and orris root among the inhalants. 

This experience was sufficiently impressive so that she 
willingly duplicated the hospital environment in her home. 
As the result, she now has been free of asthma and head colds 
for a longer period than any time during the past forty-six 
years. The foods giving positive reactions have been added 
without inducing any symptoms so that the “nice feathers” 
prohahly were the dominant cause of her discomfort. 

SUMMARY 

Epinephrine, hypodermically, is the sole drug to be used 
to relieve the acute asthmatic paroxysm. In one unaccustomed 
to its use, 0.3 cc. is usually sufficient. When the attack is 
continuous, sedation is necessary and often life-saving, espe- 
cially when extreme pulmonary dilatation exists. Oxygen is 
helpful when more than a mild degree of cyanosis exists. The 
oral use of ephedrine is efficient only for mild attacks. The 
prolonged or continuous attack is often benefited by change 
to an environment where all the usual offending allergen are 
absent. Occasionally such attacks are also mitigated by a 
short period of starx'ation or by elimination diets. During all 
attacks the patient should he kept in a warm room and bodily 
warmth maintained. 
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Paroxysms of bronchial asthma are prevented by com- 
pletely avoiding contact with tJie offending substance and all 
otlier factors whicli act as secondary stimuli. The principal 
reason for tlierapeutic failure is the superficial and incomplete 
instructions to tlie patient as to the manner in which he ob- 
tains contact with offending substance and the means he must 
employ to rid himself of that contact. 

Hyposensitization should be employed when it is impos- 
sible to avoid the offending allergens. For the foods, this is 
best accomplished by the oral route, beginning with infini- 
tesimal amounts and increasing the dose until normal amounts 
can be taken. For tlie inhalants, the method is identical with 
the methods used for the treatment of hay fever with pollen 
solutions. 

The best therapeutic results in bronchial asthma are ob- 
tained by: a study of the patient as a whole, considering his 
heredity, his environment, and his peculiarities; correcting 
the abnormalities found by physical and laboratory examina- 
tions; evaluating tlie influence of controlled environments; in- 
terpreting the observed reactions resulting from cutaneous 
testing, ingestion of foods, and administration of drugs in the 
light of past experiences, and the application of treatment 
guided by the integration of this knowledge. 
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VOMITING IN THE NEWBORN 

The occurrence of vomiting in the newborn or young in- 
fant demands prompt investigation. WTiile it may prove of 
little significance in a majority of cases, neglect of it in others 
may lead to serious results in a number of ways: (1) as- 
piration into the lower respiratory tract may result in as- 
phyxia or fatal infection; (2) the causative factor may escape 
early detection and progress to a degree dangerous to life; or, 
(3) the resultant intake of food and water may be so reduced 
as to lead to severe degrees of malnutrition, dehydration, and 
chemical changes in the body fluids. 

The most frequent causes for vomiting in the young in- 
fant may be classified for purposes of discussion as follows: 

I. Improper food or technic of feeding: 

(A) Too much swallowed air. 

(B) Too much food. 

(C) Too frequent feedings. 

(.D) Unsuitable composition of food. 

11. Obstruction in the gastro-intestinal tract: 

(A) Esophageal. 

(B) Pyloric. 

(C) Duodenal. 

(D) Anal. 

HI. Infection: 

(A) Enteral. 

(B) Parenteral. 

D • Derangement of central nervous system: 

(A) Intracranial conditions. 

(B) “Autonomic imbalance.” 

(C) Habit. 

6iS 
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I. IMPROPER FOOD OR TECHNIC OF FEEDING 

(A) Too Much Swallowed Air. — Air seems always to 
be swallowed during the act of nursing. Undoubtedly, how- 
ever, some infants tend to swallow much more air than others, 
and tliese may be either breast-fed or bottle-fed infants. In- 
verted or poorly developed nipples and an insufficient milk 
supply seem to be the chief reasons for swallowing too much 
air in tlie case of the breast-fed infant. In the case of the 
bottle-fed infant, nursing in the supine position, especially 
when nipples witli improper-sized holes are used, usually ac- 
counts for the difficulty in the bottle-fed baby. Improvement 
usually follows correction of these factors, particularly if the 
infant is made to belch once or twice during the feeding and 
again at its end. Belching, of course, should be done in the 
upright position. It is surprising, however, how difficult it is 
to hold a very young infant properly on one’s shoulder when 
he insists on keeping his thighs sharply flexed on his abdomen, 
but in otlier respects acts more like a jellyfish. In such in- 
fants more favorable results may frequently be obtained by 
holding him in the sitting position on one’s lap, or balancing 
him, face downward ivith his abdomen on the palm of one’s 
hand. 

(B) Too Much Food. — ^Vomiting following the ingestion 
of too much food is more likely to be seen in the bottle-fed 
than the breast-fed infant, because of the fact that too dilute 
formulae are apt to be offered the former, necessitating a 
large volume to provide adequate caloric intake. When the 
caloric value of the feeding averages about 20 calories per 
ounce (as is true of normal human milk) it is unusual to see 
healthy infants incapable of taking and retaining sufficient 
quantities to meet their caloric needs. This happens fairly 
commonly, however, in premature babies, and somewhat less 
frequently in undersized infants, especially when handicapped 
by serious constitutional abnormalities. 

(C) Too Frequent Feedings. — Vomiting of some degree. 
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which may be no more than a small amount of regurgita- 
tion,” is, as a rule, seen in infants fed irregularly and oftener 
than every three hours. The reason apparently is that the 
stomach has not been given time to empty itself completely 
before more food is offered, and satisfactory results usually 
follow the lengthening of the feeding interval to four hours. 

(D) Unsuitable Composition of Food. — In addition to 
food that has been contaminated by bacterial toxins or by the 
products formed from the milk itself by bacterial growth, 
other factors, both physical and chemical, may make milk so 
unsuitable to the newly bom infant that vomiting is pro- 
voked: one is the large tough curd that forms in the stomach 
when raw cow’s milk is fed. When undiluted cow’s milk is 
fed, many babies seem to have a delayed gastric emptying 
time, due to the high alkaline buffer content of such milk. 
WTien milk mixtures particularly high in fat are used, de-‘ 
layed emptying of the stomach also tends to occur, and pro- 
vokes vomiting. Milk itself, or one of the addition products, 
may also act as a specific allergen in the sensitized infant, 
provoking vomiting. 

II. OBSTRUCTION IN THE GASTRO-INTESTINAL TRACT 

(/4) Esophageal Obstruction. — ^In the newly born in- 
fant in whom the first attempt to offer water is followed by 
prompt vomiting or associated with apparent difficulty in 
swallowing, one should suspect at once esophageal obstruc- 
tion. In such infants food or water are usually vomited im- 
changed, and a diagnosis can promptly and accurately be 
made by the use of opaque feedings and fluoroscopy or x-ray. 
Even though this condition is recognized immediately and a 
gastrostomy is made, and the infant fed by this route, he is 
unlikely to live any length of time because of the fact that, 
in addition to the atresia of the esophagus, there is usually a 
tracheo-esophageal fistula below the obstruction. Gastric 
juice with or without food may at any time be regurgitated 
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up into the esophagus and spilled into the trachea through the 
fistulous opening, and lead to fatal pulmonary changes. 

In addition to congenital atresia, partial esophageal ob- 
struction may also occur by compression from an enlarged 
thymus or heart. 

(2?) Pyloric Obstruction. — Contrary^ to the frequently 
made statement that vomiting in cases of congenital hyper- 
trophic pyloric stenosis does not begin until about the third 
week of life, we note that not infrequently this symptom is 



Fig. 38. — Incidence of onset of symptoms of pyloric stenosis by age in weeks. 


fairly common even in the first week. From Fig. 38 it can 
be seen that in about 17 per cent of the cases observed at the 
St. Louis Children’s Hospital during tlie period of 1916 to 
1932 vomiting began during the first week of life, about 21 
per cent in the second, and 23 per cent in the third. Cases 
subsequently admitted show the following incidence of onset: 
16 per cent in the first week, 43 per cent in the second, and 
20 per cent in the third. It is true, however, that the earliest 
vomiting in cases of pyloric stenosis is not usually as severe 
as it tends to become later. In this condition the vomitus is 
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characteristically unbile* stained, strongly acid, and vomit- 
ing may occur at any time in relation to tlie feeding, and as 
it increases in frequency tends also to increase in amount and 
become projectile. This condition is usually quite readily 
diagnosed when one notes in addition to the above symptoms, 
the presence of exaggerated gastric peristaltic waves, whether 
or not the hypertrophied pyloric musculature (tumor) can 
be palpated; likewise a barium milk feeding usually gives 
characteristic fluoroscopic or cc-ray findings, in that there is 
usually little or no initial clearance into the duodenum of the 
material, and a very greatly delayed emptying of the stomach, 
so that from four to six hours after a feeding almost the en- 
tire amount may still be present in the stomach. 

Successful treatment of pyloric stenosis depends not only 
on the type of treatment used, but also on the early recogni- 
tion of this trouble, and on the proper preoperative prepara- 
tion and postoperative care. As may be noted from Fig. 39, 
the percentage of patients treated surgically increased steadily 
from 1916 to 1929, so that since the latter date practically all 
the patients admitted to the St. Louis Children’s Hospital 
have been operated upon. The mortality varied inversely 
with the percentage of patients treated surgically. The op- 
erative procedure has been that of Fredet-Rammstedt, and has 
been described in detail by Clopton and Hartmann.’- 

Preoperative Preparations . — Satisfactory preparation for 
operation must include; (1) relief of dehydration and alka- 
losis, (2) at least partial restoration of glycogen reserves, (3) 
restoration of diminished plasma protein content and red blood 

* Since regurgitation of the duodenal secretions into the stomach is a 
physiological phenomenon, and since during the earlier stages of pyloric 
stenosis unquestionably considerable patency of the pylorus exists, it is indeed 
strange that such a remarkable lack of bile in the vomitus in this condition 
seems to occur. Recently we have noted associated “coSee grounds” vomitus 
and tariy stools in an infant who at operation was found to have pyloric 
stenosis, and in whom a Fredet-Rammstedt operation was followed by com- 
plete correcUon of the condition. There was a question, however, of the 
presence of a gastric ulcer adjacent to the upper edge of the pyloric muLulature 
which had an unusually sharp edge. 
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cell volume, and (4) control of infection. Ringer’s or lactate- 
Ringer’s solution should be administered subcutaneously or 
intraperitoneally to relieve dehydration and alkalosis, dextrose 
to abolish ketosis and restore glycogen reserves (a 10 per cent 
solution given intravenousl}'^), and citrated whole blood (in- 
travenously) to restore plasma protein and red blood cells. 



Fig. 39. — Percentage of patients with pylorfc stenosis operated upon by year, 
and percentage of mortality in pyloric stenosis by year. 


As often as not, otitis media will be present, and requires 
myringotomy and nasal treatment to control the infection. 

Postoperative Care . — Experience has gradually taught us 
how best to take care of such infants after a successful opera- 
tion. One of the most important points concerns the manner 
of feeding. The routine at the St. Louis Children’s Hospital 
at present is as follows: two hours after operation Vz ounce 
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of Sterile water or 10 per cent buffer water* is offered, and 
two hours later ^ ounce of a formula. (If the baby has been 
breast fed and breast milk is available, it should be used in- 
stead.) The formula consists of equal parts of evaporated 
milk, 20 per cent buffer water and sterile water to which is 
added enough carbohydrate in the form of Karo syrup to pro- 
vide a final addition of 4 to 5 per cent. For the first twenty- 
four hours the formula and water administration are continued 
alternately every four hours, the volume of each being kept 
at ounce. During the next twenty-four hours the quantity 
of each is raised to 1 ounce, during the third day to IV 2 ounces, 
etc. After about one week the buffer solution can be discon- 
tinued and the usual 1 per cent lactic acid diluent substituted. 
Also, the formula may be made more concentrated by omitting 
all or part of the sterile water. It has been our experience 
that this type of feeding accomplishes two purposes; (1) the 
increase is slow enough to make postoperative vomiting ex- 
tremely rare, and (2) the addition of the buffered lactic acid 
apparently is very effective in preventing the Zed reaction 
of Zahorsky." It is our belief that this postoperative phe- 
nomenon is due to the presence and growth of Bacillus coli 
high in the small intestinal tract, which are permitted to mul- 
tiply rapidly as soon as the pylorus is made patent by the 
operation, and in that respect it is very much like the more 
common type of nonspecific diarrhea seen in young babies 
during hot weather, or associated with parenteral infection.® 

(C) Duodenal Obstruction. — Occasionally an infant is 
bom with atresia of the duodenum. This is usually below the 
common duct, and gives rise quite early to vomiting. Vomit- 
ing is likely to be projectile, but bile-tinged. Just as in py- 
loric stenosis visible gastric peristaltic waves may be seen. 

* Concentrated buffer solution has the following composition: 

U 5 J>. lactic acid ( 7 S- 8 S per cent) ... ISO cc 

10 per cent sodium hydroxide 200 cc 

Water to make 1000 ca 

10 per cent buffer is meant a 1:10 dilution of tMs concentrated 

solution. 



622 


ALKXIS J-. irAKTAL\N'N 


Stools continue to be meconial, and may be entirely uncolored. 
When duodenal obstruction exists as the only congenital mal- 
formation of the gastro-intcstinal tract, and is not accom- 
panied by atresia elsewhere, its prompt recognition becomes 
important, since operative correction by gastrojejunostomy 
usually leads to excellent results. Not infrequently the lesion 
is not that of complete atresia, but just narrowing, and oc- 
casionally congenital bands may produce duodenal obstruc- 
tion. Much the same symptoms may result, and treatment 
also requires surgical correction. The preoperative prepara- 
tion and the postoperative management are identical with that 
for pyloric stenosis outlined above. 

{D) Anal Obstruction. — Imperforate anus may be pres- 
ent at birth and eventually lead to abdominal distention and 
vomiting. Vomiting comes on rather late, however, in this 
condition, which should never be undiagnosed since a careful 
examination makes its presence readily discernible. The cor- 
rection, of course, is surgical. Occasionally the anal obstruc- 
tion is just a narrowing of the lumen of the bowel at or just 
above the internal sphincter. In such instances digital or in- 
strumental dilatation, frequently repeated, may prove effec- 
tive in relieving the obstruction. 

III. INFECTION 

(A ) Enteral. — Enteral infections are very rare in the 
newly born breast-fed baby for obvious reasons. In bottle- 
fed babies, however, despite the usual precautions taken, the 
intestinal tract is soon invaded by the colon bacillus group. 
Not infrequently on tlie tliird or fourth day after birth there 
is distinct fever with some vomiting and frequent bowel 
movements, which coincides with the infestation of the bowel 
by Bacillus coli. Other organisms, however, such as the 
members of the typhoid dysentery family, are more prone to 
lead to digestive upsets, characterized by vomiting and di- 
arrhea. Such infections, however, are very rare in the new- 
born. 
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{B) Parenteral. — ^Almost anj'^ parenteral infection of a 
degree sufficient to produce fever may be accompanied by 
vomiting in the newborn or young infant. This is particularly 
true of upper respiratory tract infections, and especially when 
there is otitis media. The exact cause for this is not thor- 
oughly understood, and probably depends upon at least three 
factors: (1) nasal obstruction accompanying the rhinitis, 
which interferes with nursing and probably leads to consider- 
able swallowing of air, (2) swallowing of organisms draining 
down from the nose, and (3) absorption of bacterial toxins. 

Second only to respiratory tract infections in producing 
vomiting is infection of the urinary tract. It is not uncom- 
mon to note evidence of pylorospasm during acute pyelitis, 
and vomiting may be quite projectile. In addition to pyloro- 
spasm, frequently abdominal distention develops, which may 
further increase the tendency toward vomiting. Omphalitis 
with involvement of the peritoneum bkewise is not an infre- 
quent cause for vomiting in the newborn. 


IV. derangement of central nervous system 


(A) Intracranial Conditions. — Birth trauma with hem- 
• orrhage giving rise to increased intracranial pressure usually 
IS associated with vomiting. So likewise is meningitis. In 
such cases vomiting occurs at any time in relation to food in- 
ake, and apparently is not accompanied by nausea, and is not 
likely to be associated with diarrhea. 


(B) "Antonomic Imbalance.”— Not infrequently one 
meets young infants who tend to be hypertonic and show evi- 
dence of gastro-enterospasm. This subject has received con- 
derable attention in pediatric literature, and is reviewed in 
^is number by P. J. mite. The condition is looked upon 
^ due to autonomic imbalance, and as part of the pylL 
-pasm, vomiting may be a common occurrence. This^condi 
f>on can usually be distinguished fairly easily from ; 
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lieved fairly completely by tlie use of sedatives and drugs 
capable of relaxing smooth muscle spasm, such as phenobar- 
bital and atropine. 

(C) Habit. — Occasionally in young infants, but not in 
newlj'- born ones, one ma}^ see habit vomiting fairly well de- 
veloped. Shortly after a feeding the infant may be noticed 
to move its jaws, ruminate, and finally vomit. It gives the 
appearance of vomiting deliberately. Treatment may be at 
times difficult for this type of vomiting, and thick feedings 
which make vomiting more difficult are often of assistance, 
together w'ith mechanical devices that may prevent jaw mo- 
tion. The maintenance of the erect or semi-erect position after 
feeding, and the free use of sedatives are also indicated. 

BIBLIOGRAPHY 

1. Clopton, M. B., and Hartmann, A. F.: Surs-, Gyncc., and Obstet., pp. 527- 

S30, October, 1928. 

2. Zahorsky, J.; Med. Clin. N. A., 9; 117-130, July, 1925. 

3. Marriott, W. M.; Hartmann, A. F., and Senn, M. J. E.: Jour. Pediat., 3: 

181-192, July, 1933. 



Medical Clinics 0 / North America 
September, 1936. St. Louis Number 


CONTRIBUTION BY DR. ISAAC Y. OLCH 

From the Department of Surgery, University of 
Southern California 


THE DIFFERENTIAL DIAGNOSIS OF DISEASES OF 
THE BREAST 

The differential diagnosis of diseases of tiie breast con- 
cerns itself with the separation of the inflammatory from the 
neoplastic processes and the further division of the latter into 
benign and malignant classifications. In a group by itself 
is the condition usually referred to as chronic cystic mastitis 
and its recognition in its various forms and its relation to 
carcinoma adds considerably to the difficulty in diagnosis of 
breast conditions. The various diseases, themselves, remain 
the same as in the past; but our conceptions of the etiologic 
factors are changing, due largely to a better understanding 
of the intimate relationships between a certain group of hor- 
mones and the breast. This is especially true of chronic cys- 
tic mastitis and the tumors, but does not obtain in inflamma- 
tions of the orgcin. 

In dealing with a patient presenting herself with the com- 
plaint of some disorder of her breast, a careful history is the 
first essential point. This should go back as far as the patient 
can recall any unusual changes in her breast. The feeling is 
that breast symptoms are intimately bound up with the 
menstrual history, so that the onset of menses, their regularity 
and duration, should be noted and whether or not there has 
been any pain in, or enlargement of, the breasts either im- 
mediately preceding menses, or during the intermenstrual in- 
ter\-al, or at a time corresponding to osmlation. The number 
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of pregnancies slioiiid be noted, whether or not these ter- 
minated in normal deliveries, and if so whether or not the 
child, or children, was nursed and for how long. If a preg- 
nancy terminated in a miscarriage or abortion it is important 
to know at what month and whether there were any compli- 
cations, such as pelvic inflammatory disease which quite often 
follows an induced abortion. The presence of other pelvic 
disease should be ascertained, such as tumors or cysts, which 
the patient may know she has or for which she may have 
previously been operated upon. 

The ne.xt step is the examination of the patient and in 
addition to the usual complete physical e.xamination, special 
attention, of course, is paid to the breasts and the pelvis. For 
the breasts the patient is first examined in a room with good 
light, preferably from a window, and is seated facing the 
source of light. The points noted are the size of the breasts, 
of the nipples, and their relative position, also whether or not 
a tumor mass can be seen. This is further determined by pal- 
pation which enables us to decide whether there is a definite 
tumor present and if so, its consistency, its mobility, and 
whetlier it is separate and distinct from the rest of the breast 
parenchyma or intimately fused with it. The consistency of 
the rest of the suspected breast tissue and of the opposite 
breast is also noted. Axillary lymph nodes are best palpated 
with the patient in a sitting position. The arm is abducted 
and the examiner’s hand is inserted as high as possible into 
the axilla. The palm of his hand faces medially and presses 
against the chest wall. This means that the right hand of the 
examiner explores the left a.xilla of the patient and vice versa. 
With the hand high in the axilla, the patient’s arm is now 
brought back as close as possible to the chest wall and the 
palpating hand is brought down out of the axilla. Anj' e.x- 
isting axillary nodes are now felt between the hand and the 
chest wall. The patient next lies down and the examination 
of breast and axilla is repeated, making additional note of 
flattening out of the skin over the tumor and the presence of 
supraclavicular nodes. 
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Whenever possible, a pelvic examination should be made 
as it is an important part in the examination of every patient 
with a breast tumor, particularly if tlie presence or nature of 
the latter is questionable. If a definite tumor is present the 
presence of pelvic disease ivill not alter any proposed opera- 
tive procedure, but the added information may change the 
postoperative course of treatment or such information may 
be of value in the future care of the patient. The above re- 
marks concern themselves mostly with tumors; the possible 
relationship of these to pelvic disease and hormone influence 
will be discussed later. 

INFLAMMATORY DISEASES OF THE BREAST 

The etiologic factors in the true inflammations of the 
breast are not as obscure as with the neoplasms. As usual, 
we classify inflammations as acute and chronic, the former 
being more frequently encountered. 

Acute Pyogenic Mastitis. — This is the type usually re- 
ferred to as breast abscess or pyogenic mastitis because of its 
intensity and the organism or organisms causing it. It most 
often is associated with lactation and is probably a quite 
common occurrence. Its exact frequency cannot be deter- 
mined because many of these patients are treated at home or 
at their doctor’s offices and only a relatively small percentage 
of the cases find their way to the clinics or hospital wards. 
Because of its association with lactation, acute pyogenic mas- 
titis is a disease of younger women, of those in the childbear- 
ing period of life. Instances before puberty and after the 
menopause are very uncommon and when they do occur are 
more apt to be infections or abscesses of the adjacent tissues 
which secondarily involve the breast. These, of course, are 
not associated with lactation and one also occasionally en- 
counters true breast abscesses in younger women who are not 
laclating. Such infections we assume to be hematogenous in 
origin; and where there is a history of trauma preceding the 
infection, then the further assumption is that the hematoma 
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or traumatized tissue acted as an area of decreased tissue re- 
sistance (locus resistencia minoris); and the bacteria, lodging 
tliere from the blood stream, found local conditions more 
favorable for tlicir growtli. In the usual case of pyogenic 
mastitis associated w'th lactation, the bacteria enter the 
breast by growth along the lymphatics which follow the ex- 
cretorj'’ ducts. These lymphatics are much more prominent 
and patent during lactation than in the resting breast, and the 
bacteria enter them through cracks or fissures in the skin of 
the areola and nipple. What begins as a lymphangitis rapidly 
extends into tlie very' cellular hj'perplastic parenchyma. The 
invading organism usually is the Staphylococcus, either alone 
or with some other micro-organism. Infections due to other 
bacteria alone, such as Streptococcus, Pneumococcus, Bacillus 
typhosus, have been described but are uncommon. 

There is no proof that the bacteria cannot enter the breast 
by traveling up the lactiferous ducts, but if this does happen 
it must be in ducts filled with stagnant secretion; otherwise 
the flow of the secretion would carry the organisms down be- 
fore they could gain access to the substance of the breast. 
Our feeling is tliat tlie bacteria enter the periductal lym- 
phatics tlirough cracks, fissures or abrasions on the nipple or 
areola, giving rise to an acute lymphangitis. The organisms 
then very quickly find their way into the breast parenchyma, 
which is now very cellular as it is composed predominantly 
during lactation of glandular epithelium. This tissue is not 
resistant to infection and very easily undergoes disintegra- 
tion and liquefaction, giving rise to one or more abscesses. 
Several of the latter may fuse into one large abscess. From 
such a mode of origin one understands how one breast alone 
may be involved and how the infection may be limited to only 
a portion of that breast. Bilateral acute pyogenic mastitis 
does occur, but not very frequently, and the infection may be 
simultaneous or one abscess may follow its predecessor by an 
interval of several months during the same period of lacta- 
tion. Recurrent infections in different periods of lactation 
may also occur and an individual is just as liable to the in- 
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fection during one lactation as during another. The general 
feeling, however, is that more abscesses occur following the 
first pregnancy, and this is supposed to be due to the fact that 
the thin skin covering the nipple and areola is not as re- 
sistant in the beginning of the first period of lactation as 
later. The gross and microscopic picture of a breast abscess 
is that of an acute pyogenic infection anywhere else on or 
immediately beneath the body surface and the pathology of 
such an abscess need not be discussed here. 

The differential diagnosis of the usual acute pyogenic 
mastitis should present no difficulties. The patient is a young 
woman who has not gone far into her period of lactation. 
The affected breast is wholly or partly reddened, tender, 
larger than the opposite one, shows increased local heat; in 
short, all the cardinal signs of an acute localized infection. 
There is enlargement and tenderness of the regional axillary 
lymph nodes and these may break down and form secondary 
abscesses. Because of the induration, the breast is firmer than 
the unaffected one and the nipple is at a relatively higher 
level. The patient has some degree of fever and there should 
be a leukocytosis with an increased proportion of polymor- 
phonudears. The difficulty in diagnosis is found in those 
abscesses not associated with lactation, or in those cases not 
accompanied by the usual general and local manifestations 
of an acute infection. A patient recently seen illustrating the 
latter was a thirty-nine-year-old multipara, delivered of a 
normal child a month previously. Following this delivery she 
noticed that her left breast was hard and larger than the right. 
There had been no increase in size during this month and 
there was no pain, local heat or tenderness. The breast 
parenchyma did not transilluminate as the adjacent fatty por- 
tion of the breast did. The temperature was normal. The 
impression up to this point was that of carcinoma in a lac- 
tating breast. Aspiration biopsy was then done and pus only 
was recovered. Accordingly, incision and drainage of the 
breast was carried out. No explanation can be offered why 
the abscess occurring in this lactating breast should not have 
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given the train of acute symptoms and findings usually seen 
in such cases. When occurring in a nonlactating breast an 
abscess may simulate a solid tumor in that the pus may be 
under such tension and so covered with subcutaneous and 
breast fat that fluctuation cannot be elicited. We have seen 
such abscesses where also the mass made its appearance some 
weeks or more previous to the first examination and had 
grown slowly during the interval and without the local or 
general accompaniments of an abscess. In our experience 
these few cases have been mistaken for large solid tumors 
sucli as fibro-adenomas. Altliough the temperature may be 
normal, there will be a leukocytosis and an aspiration biopsy 
will reveal tlie true nature of the lesion and indicate the sub- 
sequent treatment. 

Chronic pyogenic mastitis may occur but where found 
it is considered a sequela of a previous abscess. The acute 
mastitis involving a lactating breast usually disappears fol- 
lowing incision and drainage. This rapid healing may be 
aided by the involution occurring in such a breast, inasmuch 
as the mother is not allowed to, or cannot nurse at the in- 
volved breast. Sometimes this rapid healing does not take 
place, especially where the abscess is involved in a nonlac- 
tating breast, and the sinus or sinuses following drainage may 
persist. This is due to the failure of collapse of the abscess 
cavity and to the fact that it contains active infected granu- 
lation tissue, which keeps up the discharge. 

Tuberculous Mastitis. — The other chronic inflammatory 
process involving the breast with any degree of frequency is 
tuberculosis. Since this disease was first described in the 
breast by Sir Astley Cooper in 1829, about 500 cases have been 
reported, not a great number when compared with the inci- 
dence of pyogenic mast'tis, carcinoma of the breast, or tuber- 
culosis elsewhere in the body. Roughly, about 1 per cent of 
breast tumors are said to be due to tuberculous mastitis. A 
few of these cases have been reported in males, but by far 
the most of them have been in younger w'omen, most frequently 
married women who have borne children. In other words, 
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the marked changes in the breast incident to hyperplasia and 
regression may be predisposing factors. The infection is, of 
course, due to the tubercle bacillus which has been demon- 
strated in and isolated from the lesions. In a few instances 
the strain of bacteria was identified and the bovine found 
each time (Barker). This series is, however, too small to be 
taken as final. 


The mode of entrance of the organism into the breast is 
also a subject of some dispute. The majority of writers feel 
that the infection is hematogenous, although there is no proof 
of this and no explanation can be given for the lodging of the 
bacteria in the breast. There are others who feel that the in- 


fection is by retrograde lymphatic extension, pointing to the 
frequency with which tuberculous axillary lymphadenitis has 
preceded the lesion in the breast. The third possible mode 
of entrance is by duct extension into the breast from a tuber- 
culous infection in an immediately adjacent tissue, such as a 
tuberculous empyema or osteomyelitis. Another possibility 
is direct infection of the breast through an abrasion or crack 
in Ae skin of the nipple or areola. The disease is commonly 
divided into the primary and secondary forms. In the 
primary, it is limited to the breast and no tuberculosis can be 
demonstrated elsewhere in the body, nor has there been a 
history of previous infection. The opposite is the case with 
the secondary form. In various reported series, the primary 
cases are found about twice as frequently as the secondary 
ones. Many, however, maintain that all are secondary to in- 
fection in another part of the body which cannot be demon- 
strated at the time; in which respect the disease resembles 
tuberculosis of the kidney. 


Tuberculous mastitis is usually unilateral. Deaver has 
described several forms of the process and these depend on 
the rapidity of progress of the disease, the amount of necrosis 
abscess formation and fibrosis. In the nodular form one or 
more discrete tubercles arise in the connective tissue accom- 
panied by marked lymphocytic infiltration which soon destrovs 
the acini. The tubercles break down, undergo liquefactiL 
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and (Jic resultant abscess fuses with other adjacent ones and 
wth the space formerly occupied by the acini, and one large 
or several smaller abscesses arise. There is some degree of 
fibrosis around all of this so that a hard mass is felt on palpa- 
tion. Such an rlbscess may increase in size and eventually 
burrow through the skin to evacuate itself and leave a perma- 
nent sinus. In most instances the a.xillary glands are involved 
and enlarged. These also may break down to give rise to 
sinuses and cases are recorded where the axillary infection was 
noted before that in the breast. The other gross form of the 
disease is the sclerosing type. This is merely a slower, more 
indolent form in which fibrous tissue proliferation predomi- 
nates and little or no caseation and necrosis occurs. These 
forms are not very distinct and often cannot be separated. 

The diagnosis of tuberculous mastitis, as usually seen, 
often presents difficulties because of its resemblance to other 
conditions. If there is active tuberculosis elsew'here in the 
body, or a previous history of it in a w'oman with a slowly 
progressing, usually painless lump in the breast, tuberculosis 
should be considered. If enlarged axillary nodes were noted 
first and then tlie lump in the breast, again tuberculosis should 
be tliought of. Where a definite abscess can be made out, or 
the latter has broken Uirough the skin leaving a persisting 
sinus, the diagnosis may be easy. The abscess may be as- 
pirated and the material obtained examined for bacteria, cul- 
tured and a guinea-pig inoculation done. The sinuses may be 
carefully curetted and the bits of tissue obtained subrnitted 
for microscopic section. However, we do not always have the 
abscess or the sinus or the preceding axillary adenitis or active 
tuberculosis elsewhere and so we may have only a patient 
with a lump in the breast, which may have been noticed 
several months, Avith no definite history or symptoms to aid 
in establishing a diagnosis. Such a mass is usually painless, 
not associated with secretion from the nipple and because of 
the sclerosis around the process the deeper layers of the skin 
may seem to be attached to it. The diagnosis then is made 
by exclusion and the differentiation from carcinoma is not an 
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easy one. Age of the patient is not an important point unless 
the individual is quite young, as many instances of both dis- 
eases are found in the thirties and over. The history and 
findings may be the same in both instances. A patient with 
previous or present tuberculosis may also develop cancer of 
the breast and we have seen cases of the latter disease where 
the axillary metastasis was noted before the primary tumor 
The two conditions have also been described in the same 
breast. Transillvunination of the breast may give no definite 
information. The next step should be an aspiration biopsy 
and if this should prove inconclusive then exploration of the 
breast with wide excision of the tumor area or even of the 
whole breast parenchyma for immediate examination should 
be carried out. In the final analysis, then, the diagnosis can 
be made only by direct gross and microscopic examination of 
the tissue. In the course of such a diagnostic procedure 
other neoplasms of the breast will be ruled out. 

Pyogenic mastitis, acute or chronic, is differentiated by the 
history, local findings, leukocyte count, if acute, and finally 
by aspiration biopsy. The other chronic inflammatory dis- 
eases of the breast, such as lues, actinomycosis, etc., are so 
uncommon that they need not be discussed at this time. 

TUMORS OF THE BREAST 

The classification of tumors of the breast is now a very 
simple one. The cysts or cystic tumors are now considered 
variations of chronic cystic mastitis. The solid tumors are 
divided into the benign and the malignant and of these the 
former will be considered first. 

Fibro-adenoma. — ^These are the simple fibro-adenomas 
and the intracanalicular fibro-adenomas. They are tumors 
found nearly always in women and make their appearance 
only after puberty. They may be found after the menopause, 
but this is ver>' uncommon, the feeling being that in such cases 
the tumor began its gro\Mh before the menopause and was 
perhaps unnoticed until afterward. The simple fibro-aden- 
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omas tend to appear within a few years after puberty while 
the majoritj' of the inlracanalicular type are found later on, 
usually after the age of twenty-five. There may be no sharp 
distinction between the tumors, and a simple fibro-adenoma 
quite often has areas of intracanalicular change in it. The 
writer feels that the simple fibro-adenoma, if left alone, wll 
later become an intracanalicular one. The frequency of these 
is difficult to determine. In the Laboratory of Surgical Path- 
ology of Washington University, their incidence was about 
equal to that of carcinoma of the breast and both the simple 
fibro-adenoma and the intracanalicular one occurred m’th 
about equal frequency. This may or may not be the experi- 
ence in other clinics, but the general opinion is that these solid 
benign tumors are being seen more frequently than they were 
twenty-five or more years ago. The reason for this is largely 
due to the dissemination to the lay public of information con- 
cerning cancer. With the general realization that early cancer 
of the breast can be cured, more women are seeking medical 
advice much sooner after first noticing a lump in their breasts. 
This means that breast lesions are being seen earlier in their 
course and more of the benign tumors arc encountered. 

The cause of the growth is knowm in part. According to 
Cheatle, the simple fibro-adenoma is the result of the localized 
proliferation of the pericanalicular connective tissue. In his 
studies he has identified the fine layer of elastic tissue that 
surrounds the ducts and even some alveoli. Immediately 
outside this layer is the peculiar cellular connective tissue in- 
timately associated with the ducts. This connective tissue is 
not the same as the interlobar connective tissue which acts as 
the general supporting framework of the whole gland. In 
rcspon.se to some stimulus, so far not definitely known, this 
pericanalicular or periductal connective tissue undergoes pro- 
liferation which remains localized and, hence, the whole mass 
is encapsulated. Similarly there is another layer of this same 
connective tissue immediately within the elastic tissue layer 
and when this begins to proliferate the connective tissue fol- 
lows the path of least resistance and protrudes into the duct 
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lamina, giving rise to the typical intracanalicular fibro- 
adenoma. The nature of the stimulus causing this prolifera- 
tion is not definitely known. Since the tumors appear only 
after puberty, the assumption is that one or more of the 
newly secreted ovarian hormones may be responsible. Some 
corroboration of this has been produced by Lewis and 
Geschickter, who demonstrated large amounts of theelin in a 
fibro-adenoma. Turner and others have demonstrated pro- 
liferation of duct epithelium and extension of the duct sys- 
tem following injection of theelin in experimental animals; 
but localized tumors have not been produced. Whatever the 
stimulus may he, it is probably tlie same with both types of 
these solid tumors with the extra-elastic connective bssue 
being more sensitive to it at first or during the earlier years 
of menstrual life. 


Both types of tumors may be single or multiple or bilateral. 
They may vary in size, from a small nodule barely palpable to 
a tumor 10 cm. or more in diameter. They are characterized 
by the fact that they are completely encapsulated, freely mov- 
able, not attached to the overlying skin and may be separated 
from the rest of the breast parenchyma. Very often they in- 
volve that projection of breast tissue pointing toward the axilla. 
As the tumor increases in size it replaces normal breast paren- 
chyma so that with a large tumor very little gland may be left 
to function. ^ Upon gross section of a simple fibro-adenoma the 
cut surface is white to pink in color, firm, and the small, round 
punctate areas representing the duct openings may be seen 
with the naked eye or wth a hand lens. The cut surface of 
an intracanalicular tumor is also white but on spreading the 
tissue between the thumb and fingers of each hand a series of 
c efts and cracks is seen. These are the distorted and elongated 
ducts formed by the protrusion of the proliferating connective 
tissue into their lumina. Microscopically the simple fibro- 
adenoma presents a background of connective tissue in which 
are embedded varjdng numbers of small round or ovoid ducts 
he relative amounts of fibrous tissue and ducts varj^ deoend 
ing upon the degree of proliferation of the latter. ^Epithelial 
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the general supporting framework of the whole gland. I^ 
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lamina, giving rise to the typical intracanalicular fibro- 
adenoma. The nature of tlie stimulus causing this prolifera- 
tion is not definitely known. Since the tumors appear only 
after puberty, the assumption is that one or more of the 
newly secreted ovarian hormones may be responsible. Some 
corroboration of this has been produced by Lewis and 
Geschickter, who demonstrated large amounts of theelin in a 
fibro-adenoma. Turner and others have demonstrated pro- 
liferation of duct epithelium and extension of the duct sys- 
tem following injection of theelin in experimental animals; 
but localized tumors have not been produced. Whatever the 
stimulus may be, it is probably tlie same with both types of 
these solid tumors with the extra-elastic connective tissue 
being more sensitive to it at first or during the earlier years 
of menstrual life. 

Both types of tumors may be single or multiple or bilateral. 
They may vary in size, from a small nodule barely palpable to 
a tumor 10 cm. or more in diameter. They are characterized 
by the fact that they are completely encapsulated, freely mov- 
able, not attached to the overlying skin and may be separated 
from the rest of the breast parenchyma. Very often they in- 
volve that projection of breast tissue pointing toward the axilla. 
As the tumor increases in size it replaces normal breast paren- 
chyma so that with a large tumor very little gland may be left 
to function. Upon gross section of a simple fibro-adenoma the 
cut surface is white to pink in color, firm, and the small, round 
punctate areas representing the duct openings may be seen 
with the naked eye or with a hand lens. The cut surface of 
an intracanalicular tumor is also white but on spreading the 
tissue between the thumb and fingers of each hand a series of 
clefts and cracks is seen. These are the distorted and elongated 
ducts formed by the protrusion of the proliferating connective 
tissue into their lumina. Microscopically the simple fibro- 
adenoma presents a background of connective tissue in which 
are embedded varying numbers of small round or ovoid ducts 
The relative amounts of fibrous tissue and ducts vary, depend- 
ing upon the degree of proliferation of the latter. Epithelial 
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and connective tissue cells are all uniform in appearance and 
no microscopic evidence of malignant growth is made out. In 
tlie intracanalicular fibro-adenomas the connective tissue 
stroma contains many irregular clefts, cracks and slitlike spaces 
whicli are lined with cuboidal epithelium. These are ducts 
seen in an ordinary fibro-adenoma, but here collapsed and 
distorted by tlie growth into them of the proliferating intra- 
elastic connective tissue, pushing the lining epithelium as it 
grows. 

If undisturbed certain changes may take place in both 
these tumors, the first being lactation hj^perplasia. The duct 
system in either type of fibro-adenoma will undergo the same 
degree of proliferation as the rest of the breast. Ducts elongate 
and alveoli sprout at the ends of them. The secretion, how- 
ever, accumulates in this abnormal duct system because it is 
not connected with any of the normal lactiferous ducts and 
tlie lactation hyperplasia persists in the tumor area long after 
the normal part of the breast has undergone postlactation in- 
volution. The pain associated with this trapped secretion is 
marked, because it causes marked dilatation of the ducts and 
the resultant pressure from this distention induces pain. Quite 
often a patient has been unaware tliat she harbored a fibro- 
adenoma until its groat increase in size and persistence due to 
lactation hyperplasia made it noticeable. 

Another change is tliat occurring mostly in the intracanal- 
icular type of growtli. This is a myxomatous change in the 
connective tissue which may be so marked as to give the cut 
surface of such a tumor an irregular mucoid appearance. Ac- 
cordingly, the term intracanalicular myxoma or fibromyxovia 
has sometimes been applied to them. This same change may 
occur in the simple fibro-adenomas, but must be very uncom- 
mon, the writer having seen it only once. This myxomatous, 
change is assumed to be due to some interference ivith the 
blood supply of the tumor. The third possible change in a 
fibro-adenoma is malignant proliferation of the connective tis- 
sue, resulting in a sarcoma. When encountered this has al- 
ways occurred in die intracanalicular fibro-adenoma and 
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Bloodgood stated that he had never seen this malignant trans- 
formation in a woman younger than twenty-five. In our ex- 
perience it has always occurred in much older women and 
never in the simple fibro-adenomas. As far as can be deter- 
mined, malignant proliferation of the duct epithelium (carci- 
noma) in either of these solid tumors has not been found. 

The differential diagnosis, then, of the fibro-adenomas con- 
cerns itself with separating them from the carcinomas and the 
determination of whether or not they are malignant. An early 
or small localized area of carcinoma may have some of the 
characteristics of the fibro-adenomas, such as lack of pain, 
mobility, absence of palpable or lack of enlarged tymph nodes 
and nonretraction of the nipple. However, most of the car- 
cinomas wiU have enough infiltration into the surrounding 
tissue to give some degree of flattening of the overlying skin. 
Neither will transilluminate and where the age incidence is not 
an important factor an aspiration biopsy can be done or, pref- 
erably, an exploratory operation with excision of the suspicious 
mass and a surrounding zone of normal parenchyma.. When 
we consider the size of the fibro-adenomas as usually seen, a 
carcinoma of similar size should ordinarily give some of the 
unmistakable signs of malignancy. To determine whether or 
not an intracanalicular fibro-adenoma is already malignant, 
the best method is excision and direct examination. Presump- 
tive evidence is a solid tumor known to have been present for" 
a long time (as much as several years) in a patient well along 
in adult life, who has noticed a recent, sudden, rapid increase 
in the size of the tumor. 

Chronic Cystic Mastitis. — In a group by itself is the 
condition usually referred to as chronic cystic mastitis. The 
discussion concerning its nature has been active ever since 
Cooper first described it in 1837. We are perhaps beginning 
to understand some of the factors in its etiology but our main 
interest in it still lies in the fact that it may be a foreninner 
of carcinoma. The frequency of chronic cystic mastitis can- 
not be determined. No doubt a small percentage of the cases 
come to the doctor’s attention. As will be pointed out later. 
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some of the changes included under this disease may be found 
in more breasts than hitherto suspected, in "women approach- 
ing or passing through their menopause. Unless there is 
marked pain associated with the disease or unless the envelope 
of fat surrounding the breast parcnchjmia is absent or very 
thin, thus allowing her to detect the lump by palpation, a 
woman maj' harbor the condition without being aware of it. 
It is found almost always in w'omen, but one does occasionally 
encounter a dilatation of the ducts in the breast of a male 
which may give rise to a tumor and the gross and microscopic 
picture of chronic cystic mastitis. It is always a disease of 
adults and the majority of Uie cases are found from about the 
age of thirty-five on. This is especially true of the cystic 
forms of the disease. Infrequently, diffuse solid masses are 
found in the breasts of younger w'omen but these are often 
found to be due to connective tissue or alveolar epithelial pro- 
liferation with nothing more than moderate dilatation of the 
ducts. Previous lactation seems to have no bearing on its ap- 
pearance. Its e.xact cause is not known but present-day evi- 
dence points more and more to its being the result of some 
disorder in ovarian secretion. 

As a result of Taylor’s careful studies we recognize the 
fact that there is no constant microscopic picture of a resting 
breast. The relative amounts of connective tissue, alveolar 
and duct epithelium vary greatly in normal or symptomless 
breasts. We do feel tliat there is some response in the breast 
to the changes in ovarian hormone activity incident to men- 
struation. Some feel that the changes grouped under chronic 
cystic mastitis are the end-results of the cumulative effect of 
this ovarian activity. This has been corroborated experi- 
mentally where dilatation of the ducts and desquamation of 
their lining epithelium has been produced following injection 
of smaller animals, notably mice, with theelin. Such a picture 
simulates chronic cystic mastitis. At any rate the disease most 
often makes its appearance at a time when the sex hormone 
balance of the woman is undergoing a marked rearrangement. 
Instead of there being a simple regression of the breast com- 
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ponents, as probably occurs in most cases, tliere is a prolifera- 
tion of the connective and epithelial tissues, wth the resultant 
varying picture included under this term. The disease is usu- 
ally a slowly progressing one and it may or may not be at- 
tended with pain. The lesions are felt as lumps or isolated 
areas of increased hardness in the breast. They may be mul- 
tiple or bilateral, but usually are single and involve only one 
breast. No satisfactory explanation of this has been made 
and it is one of the objections to the idea that the process is 
in response to ovarian hormone imbalance. If that were the 
case one would expect the process to be diffuse and bilateral. 
Extreme cases have been described where a large cyst or series 
of cysts have ruptured through the skin resulting in persisting 
sinuses. These are rare today. Instead we see a breast with 
a diffuse area of hardness due to small multiple cysts, connec- 
tive tissue and small duct proliferation. This is the type in 
which we see more epithelial proliferation and often localized 
groups of small ducts are seen resulting in the picture referred 
to as nonencapsulated adenoma or fibro-adenoma. Into some 
of these dilated ducts or small cysts there is desquamation of 
lining epithelium and into others a papillary proliferation of 
lining epithelium. In other cases there is the large single cyst, 
often referred to as a blue-dome cyst, surrounded by a num- 
ber of smaller ones in the neighboring firm parenchyma. These 
large cysts usually have a smooth, glistening lining which is 
made up of a single layer of epithelial cells. Papillary epithelial 
proliferation into such large cysts is not so frequent. Occa- 
sionally small cysts are found lined with large cells with mark- 
edly eosinophilic cytoplasm, with or without papillary pro- 
liferation. These have been interpreted by some as modified 
sweat gland cysts or adenomas. In other instances, the firm 
mass is found to be due to diffuse proliferation of the peri- 
canalicular connective tissue, embedded in which are slightly 
to moderately dilated ducts, the latter often containing des- 
quamated epithelium. Usually no epithelial proliferation is 
seen here and this t^Tse of change is more frequently found in 
younger women. Cheatle has given this the term of viazo- 
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plasia and finds Uiat it may persist for many years with no 
tendency to malignant transformation. 

The diagnosis of chronic cystic mastitis is made on the 
historj' of a slowly progressing, diffuse area of hardness in the 
breast, which may or may not be associated wdth pain. One 
is struck by tlie fact tliat most of the patients with this lesion 
have thin breasts where tlie fatty envelope is atrophic, thus 
allowing tlie individual to detect an area of hardness that a 
woman wtli fat breasts could not feel. "WTiere the mass is felt 
in the latter type of breast, it is usually very large and more 
often associated mth pain. The age of these women is impor- 
tant in that they are approaching or passing through their 
menopause or are still menstruating beyond the age when the 
menopause should be expected. In addition to this, the local 
findings are those of a diffuse or poorly localized tumor in the 
breast. This is not as freely movable as a fibro-adenoma and 
cannot be as easily separated from the breast parenchyma. 
In marked cases tlie mass may seem adherent to the deeper 
layers of the skin, thus simulating carcinoma. If there are one 
or more large cysts the intracystic tension is so great that 
the sense of fluctuation cannot be elicited. TransiUumination 
may reveal a large cyst but not always the smaller ones, espe- 
cially if there is marked fibrosis of the surrounding paren- 
chyma. Aspiration should result in the recovery of cyst con- 
tents, if the cyst is punctured. One should not lose sight of 
the fact, however, that carcinoma may develop in chronic 
cystic mastitis and that the recover}’- of cyst contents does not 
exclude carcinoma in the neighboring gland tissue. 

The differential diagnosis of chronic cystic mastitis con- 
cerns itself with the exclusion of the fibro-adenomas, carci- 
nomas and possible sarcomas. 

The simple fibro-adenoma occurs at a much younger age 
than the usual chronic cystic mastitis. Pain may be present 
in both, but in the former the mass is encapsulated, freely 
movable, and not attached to the skin, a finding usually not 
present in chronic cystic mastitis. With the fibro-adenoma 
transillumination gives a solid shadow, while with the other. 
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light may be transmitted. The next possible step is aspiration 
with the recovery of cyst contents if a cyst is entered, other- 
wise the results may be inconclusive. Usually one does not 
have to go so far in diagnostic procedures because the age, en- 
capsulation and mobility identify the libro-adenoma. With an 
intracanalicular fibro-adenoma the only other difference is the 
possible higher age incidence. 

Carcinoma . — Much of the discussion about chronic cystic 
mastitis has been due to its confusion with carcinoma. In 
many respects it is impossible to differentiate between chronic 
cystic mastitis and an early or moderately advanced carcinoma 
without operation and microscopic examination of the tissue. 
Both occur during the same age periods, both are nonencapsu- 
lated, diffuse, cannot be separated from the rest of the breast 
parenchyma and are attached to the depths of the skin in many 
instances. In early carcinoma, absence of enlarged axillary 
glands means nothing. Transillumination may be inconclu- 
sive, depending on the size of the cysts, and aspiration may 
not always be positive as a small area of cancer may be missed. 
Here again the final appeal is carried to exploratory incision 
and examination of the completely excised suspicious area. 
These same diagnostic procedures are necessary to determine 
the presence of sarcoma. 

The Relation of Chronic Cystic Mastitis to Carcinoma . — 
Ever since its description by Sir Astley Cooper one himdred 
years ago, discussion has concerned itself with whether chronic 
cystic mastitis is inflammatory or neoplastic. The consensus 
today favors the latter but opinion varies as to its relation to 
carcinoma. Ewing points out that in his experience about 50 
per cent of the breast specimens excised for chronic cystic 
mastitis show proliferative changes that he interprets as defi- 
nitely precancerous. He also makes the observation that very 
few breasts removed for and containing cancer “fail to show 
phases of chronic (cystic) mastitis in the outlying portions of 
the parenchjTna.” This has also been the -writer’s experience 
and he feels that in dealing -with a possible chronic cystic 
mastitis one should always remember that such a lesion is 
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potentially malignant, at least where it is marked enough to 
give rise to a tumor or definite clinical symptoms. With more 
attention being paid to the prevention of cancer, the definite 
relation of this disease to chronic cystic mastitis should de- 
termine our course of treatment of the latter when it is en- 
countered. 

Carcinoma of the Breast. — Of the diseases of the breast, 
this is, of course, the most important. Its frequency cannot 
be exactly determined. We may get some idea of this from 
the mortality statistics; the last compiled for the United States 
being for the year 1933. In that year 128,489 deaths occurred 
due to malignant disease. Of these the deaths due to carci- 
noma of the breast were 12,484, this number being exceeded 
by carcinoma of the stomach, 26,566 and of the uterus, 15,221. 
All these show increases over the preceding years. Roughly, 
one might say that there are about 20,000 new cases of cancer 
of the breast in this country each year. The relative frequency 
to other diseases of the breast has varied greatly in recent 
years. A generation ago nearly 90 per cent of the breast 
tumors seen were malignant. Today less than 50 per cent of 
the tumors of the breast seen in consultation are malignant 
and if one includes chronic cystic mastitis as a breast tumor, 
the percentage of cancer is even lower. This is partly the re- 
sult of the campaign begun twenty years ago by Bloodgood and 
Cullen to enlighten the lay public about cancer, and the realiza- 
tion by the public that early cancer of the breast can be cured. 
Women are seeking medical advice sooner after first discover- 
ing the lump in their breasts, hence more benign lesions are 
seen and cancers are seen earlier in their course. The disease 
is found mostly in women, only 1 per cent of cancers of the 
breast being found in males. Cancer of the breast is a disease 
of adult life and occurs most frequently in that decade when 
the menopause usually takes place, between forty and fifty. 
This may vary somewhat from clinic to clinic. In Harrington s 
carefully studied series of 4038 cases, 51 per cent were in 
women under fifty years of age. If one were to plot a curve of 
age incidence, the peak of such a curve would probably be be- 
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tween forty-five and fifty years. The youngest case recorded 
was in a girl of seventeen and it has been seen in women over 
eighty. Below thirty its incidence is very uncommon, but after 
thirty-five there is a rapid rise in frequency which remains 
high until fifty-five. Previous lactation, as far as can be told, 
does not influence the disease, as it is found in women who 
have never lactated. Lactation hyperplasia occurring at the 
same time the cancer is discovered influences the prognosis ad- 
versely since in such a breast rvith its abundant blood supply 
and increased lymph drainage the disease runs a very rapid 
course and instances of cure by any means are exceedingly 
rare, if they occur at all. The relation of ovarian function 
to the growth of cancer is not yet well understood, but there 
is certain evidence pointing to such a relationship. The ob- 
servation was first made fifty years or more ago that the dis- 
ease ran a relatively less malignant course in women who had 
ceased menstruating. This formed the basis for the oophorec- 
tomies done years ago in these women in addition to removal 
of the tumors. Somewhat later the artificial menopause was 
produced by x-radiation and in recent years Dresser has 
renewed this work. Further evidence is the experimental pro- 
duction of cancer of the breast in male mice following . the in- 
jection of folliculin (theelin) first done by Lacassagne and 
since repeated by many others. According to Novak about 
6 per cent of women pass through their menopause after the 
age of fifty. In a series of cases of cancer of the breast oc- 
curring in women beyond the age of fifty, the writer found that 
over 50 per cent of these women, instead of the expected 6 
per cent, had such a delayed menopause. The only conclusion 
to be arrived at from all this is that ovarian function, through 
the elaborated hormones, is a factor, so far not completely 
understood, in the production of cancer of the breast. Trauma 
in the sense of a single injury has never been definitely proved 
to cause cancer. The chronic irritation of repeated minor 
insults may do so, but where a single injury is suspected of 
doing it. the presumption is that the lesion was already present 
and was aggravated or attracted attention by the blow. 
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HercdiUr has been recognized in recent years as one of the 
factors influencing the development of oinccr. i\Iany in- 
stances have been observed of so-called “cancer families” and 
the work of Slye has placed this on an experimental basis. 

Cancer of the breast may arise from tlie epithelium in any 
part of the organ, tlie larger lactifeious ducts, the smaller 
ducts immediately draining the alveoli, or the alveoli. In the 
majority of cases tlie malignant proliferation starts in the 
smaller ducts. These arc tlie ones usually dilated to form 
cysts in clironic cystic mastitis. There is a varying degree 
of connective tissue proliferation accompanying the cancer. 
The relative amount of tin’s determines whether the tumor has 
the gross and microscopic cliaracteristics of a scirrhous or 
medullarj' cancer. In the former there is abundant fibrous 
tissue proliferation and in the latter less. Often the two can- 
not be differentiated in the gross, and microscopically both 
may be seen in tlie same primary'^ tumor. Less importance is 
placed on tliis differentiation today than in the past. The main 
thing is tliat the tumor is malignant. \^Tien the process arises 
in tlie alveolar epithelium it takes tlie form of an adenocar- 
cinoma. Cancer arising from the lining of the larger ducts, 
according to some opinions, also gives the picture of adeno- 
carcinoma. The writer feels that this is not so and that in- 
stead the malignant tissue confines itself to these larger ducts, 
giving the picture of a so-called duct cancer. The medullary 
and scirrhous cancers togeUier make up most of the breast 
cancers, only 15 per cent being adenocarcinomas, and the other 
unusual types are found very infrequently. Grossly the tumor 
is nearly always single and begins as a painless lump. Pain is 
a relatively late symptom. Usually one breast is involved al- 
tliough simultaneous bilateral cancer does occur. This is quite 
uncommon, but when it does happen, the prognosis is very' 
poor. Cancer may occur in a surviving breast, after the other 
has been removed or treated for the same disease. Naturally, 
the shorter tlie period between the appearance of the first and 
second tumor, the less favorable is the prognosis. I’iTiere the 
period is of any appreciable length one may assume that the 
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second tumor is a cancer independent of the first. It does not 
necessarily follow that the second is a late recurrence of the 
first. The gross and microscopic picture of the second tumor 
may differ from that of the first. The usual description of a 
carcinoma of the breast, retraction of the nipple, axillary metas- 
tasis, dimpling of the overlying skin, etc., applies to fully de- 
veloped and advanced cases and is so well known that it need 
not be repeated here. We are concerned with the early cases, 
where the above characteristics have not yet made their ap- 
pearance and about all we have to deal with is a small lump 
in the breast. This is usually painless, freely movable, most 
often not attached to the skin and not accompanied by axil- 
lary metastasis. The presence or absence of the latter is of 
great importance in the prognosis. In the series recently re- 
ported by Harrington, 71 per cent of the patients with cancer 
of the breast without axillary metastasis were living five years 
after operation, 55 per cent lived ten years after operation and 
40 per cent were alive fifteen years after. With axillary metas- 
tasis present at the time of operation only 26 per cent lived five 
years or more, 13 per cent were living after ten years and 9 per 
cent lived fifteen years postoperatively. With all the scattered 
information we have today concerning this disease, the presence 
or absence of axillary metastasis is the most important factor 
we have in estimating the prognosis, yet today about 72 per 
cent of the patients with cancer of the breast, when first seen, 
already have axillary metastasis. This merely means that our 
patients are seeking medical advice still quite late in the course 
of the disease. Harrington found that the average length of 
time elapsed between the discovery of the lump in the breast 
and the seeking of medical advice, even in recent years, was 
fourteen months. In some individual cases that period had 
been several years. This certainly means that our patients 
are not yet being seen as early as thej' should be. 

The diagnosis of carcinoma of the breast is based on the 
patient’s historjT and physical findings. The usual history is 
that of a painless lump in the breast, often accidentally dis- 
covered and growing slowly. In the early cases the findings 
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may not be characteristic, that is, nothing but the tumor mass 
or area of hardness is felt and the findings of advanced car- 
cinoma, such as attachment to the skin, dimpling of the skin, 
lack of mobility, and retraction of the nipples, are missing. 
Transillumination may show a dense area that does not trans- 
mit liglit. Aspiration biopsy may show the malignant cells, 
but negative findings do not rule out carcinoma. The differen- 
tial diagnosis is the ruling out of any benign lesion and these 
are solid tumors, such as the fibro-adenomas, and chronic 
cystic mastitis. This should not be difficult rvhen we are deal- 
ing with a well-developed cancer, but with the small or early 
lesions a differential diagnosis cannot be made until the tumor 
or tissue from it is examined grossly or microscopicallj'. 
Transillumination may show a large cyst, but it cannot give 
definite information about a small solid tumor. Another minor 
diagnostic procedure is the aspiration biopsy. This is the 
removal of a very small bit of the suspected tissue through 
ordinary or specially adapted hollow needles by means of suc- 
tion. In the hands of some this has given very satisfactor}' 
results. In order to obtain tissue for a corroborative diagnosis 
of a clinically definite cancer of the breast which is to be 
radiated, we feel that it is of value, but we also feel that its 
value is questionable when resorted to as the final means of 
diagnosis in early or doubtful cases. With a small tumor, if 
we obtain malignant tissue, all well and good, but in a small 
tumor the actual area of cancer may be missed. We also feel 
that this method should not be used unless, if malignancy is 
proved, active treatment, whether surgical or radiological, is 
to be instituted immediately. Traumatization of a malignant 
lesion may increase the rate of growth and should be avoided. 
We have preferred, in the small or early tumors, or those where 
direct examination of the tissue is necessary, to excise the 
suspicious area with a good zone of normal neighboring gland. 
One should be very careful not to incise the tumor itself. This 
excision of the tumor can very often be done under local anes- 
thesia through a small skin incision, but it should always be 
done in the operating room with the patient prepared for a 
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L mastectomy, if the tumor is found to be malignant, 
the nodule is removed it is handed to the attending sur- 
)athologist for examination or, what is better, if the sur- 
s as well grounded in tumor pathology as he should be, 

1 bisect the tumor and make the diagnosis from the gross 
ranee. If the tumor is malignant, he must, of course, 
e gown and gloves before proceeding further. The per- 
iamining the tissue must be trained in tumor pathology, 
ler he be pathologist or surgeon. If the tumor to him is 
lefinitely malignant on gross examination, then it is a 
rline case and the patient’s interests are best served by 
ig the wound and waiting twenty-four to forty-eight hours 
ell prepared paraffin sections, which can then be examined 
le pathologist at his leisure and without the feeling that 
ust hurry because a patient is waiting on the operating 
until his diagnosis is made. We have never felt that a 
:n section can tell one more than can be seen with the 
ed naked eye. If the diagnosis cannot be made with the 
r, then well fixed and prepared sections are in order. We 
; occasionally seen the diagnosis of chronic cystic mastitis 
e on a single frozen section and nothing more done to the 
mt. Then when the rest of the excised tissue has been care- 
'■ examined by means of sections taken from several areas, 
lall zone of cancer has been found and unless this possi- 
y has been provided for, the patient has to be told of the 
ier mistaken diagnosis and urged to submit to the radical 
■ation. 

Because of lack of space the above discussion has had to 
)rief and many lesions not commonly met with in the breast 
e not been referred to. An earlier article by the writer goes 
I these in more detail. Our main problem in diseases of the 
ast is to recognize cancer and to do it as early as possible, 
ump in the breast should never be temporized with. Even 
ay, too many women are seeking medical advice with lumps 
Lheir breasts which they have been aware of for some time 
1 m many instances their medical advisers have not insisted 
immediate diagnosis and treatment, but because of the pa 
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tient’s age or lack of faith in operative cure for cancer, or 
otlier reasons, have preferred to watcli the lump from time to 
time. We feel tliat every lump in the breast in an adult woman 
should be considered malignant until definitely proved other- 
wise. No doubt there are man}’' practitioners who can do this 
by the ordinary means at their disposal, but with the increasing 
frequency with which we arc seeing these early questionable 
lesions, we feel that the coordinated efforts of the patient’s 
personal physician, tlie paUiologist, the radiotherapist and a 
surgeon wdio has special training in neoplasms are necessar}’. 
To fill these needs die so-called “tumor boards” or “tumor 
clinics” have been organized in many hospitals and medical 
centers. There such cases are seen, studied and discussed and 
a plan of treatment agreed upon, depending upon the findmgs 
in each particular case. With the diagnosis and treatment 
of early cancer our goal, and with diagnosis and treatment or- 
ganized in sudi a manner today, we feel that in many of the 
instances tlie responsibility is too great for the physician to 
assume alone. 
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ECZEMA AND ENVIRONMENT 

One of the most frequent diseases of the skin met with in 
general as well as in dermatological practice is “eczema” or 
“dermatitis.” These terms are used almost synonymously. 
However, the term “dermatitis” includes “eczema” in that the 
former word is used in connection with certain other diseases 
not related to eczema at all. When the true cause of the in- 
flammation is known, the word dermatitis is usually used with 
a preceding modifying word, e. g., “contact dermatitis.” If, 
however, the cause is undetermined, a general diagnosis of 
“eczema” is offered as a name for the condition (Norman 
Walker) . 

Under the heading of “eczema” may be included a group 
of simple inflammations of the skin. Since there are a num- 
ber of unrelated factors involved in the production of a rather 
wide variety of clinical pictures, “eczema” does appear to be 
a group rather than a single disease. 

The Clinical Picture. — This depends upon both the type 
of lesion present and the distribution. The appearance varies 
from an acute, red, weeping surface to a chronic, thickened 
scaly skin uith accentuation of the natural lines commonly 
called ‘flichenification.” The primary lesions are usually ves- 
icles and occasionally simple erjuhema. The intense pruritus 
associated with these lesions results in traumatizations of vari- 
ous kinds, which alter the picture; for instance, the scratching 
in the vesicular Ut^cs of the eruption produces secondary in- 
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fection (papules and pustules), and crusting follows. The 
erjdheinatous types may become vesicular and a similar pic- 
ture supervenes. In tbe more chronic or subacute types thick- 
ening of tlie skin and scaling may appear. 

The distribution may vary from an entirely local inflam- 
mation, acute, subacute or chronic, to a partly or fully gen- 
eralized eruption. It may be symmetrical or nsjunmetrical, 
depending upon the factors influencing its production. A bi- 
lateral and symmetrical distribution ma}' often imply a circu- 
lator}' dissemination of the causative agent. The as}Tnmetrical 
eruptions are usually of e.xtcrnal origin. 

The Histopathological Picture. — In a few words this 
may be summarized as follows: 

The epidermis and the corium are both involved in a pri- 
mary edema. In the epitlielium this edema is e.xtracellular 
and intracellular wdth “balloon” degeneration, thus producing 
intra-epidermal vesicles. In ver}' acute, weeping eczema the 
keratinized layer may be lost entirely. If it be present, there 
is often parakeratosis. Due to hN'pernutrition, the rete may 
be thickened and tlie pegs elongated (acanthosis). In more 
chronic cases there may be hyperkeratosis. The upper cuhs 
shows engorgement of the vessels, general edema and often a 
cellular infiltration. The histopathological picture, of course, 
depends largely upon the acuteness or the chronicity of the 
disease. 

Etiology. — Eczema occurs in individuals of all ages and 
both sexes and from a -wide variety of causes. The mechanism 
involved may be divided roughly into three ty'pes. First, ordi- 
nary irritation, such as may occur in the majority of people 
from the application of strong chemicals. Second, that type 
of specific hypersensitivity named “atopy” by Coca. Third, 
contact dermatitis. 

It is pertinent here to e.ention certain fundamental differ- 
ences between these latter two types of hypersensitivity, be- 
cause the mechanism involved is quite different. Coca con- 
trasts these two diseases very' strikingly. Atopy appears to 
be an antigen antibody reaction. At least in the blood of the 
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atopic individual tlie presence of “reagins” may be demon- 
strated by passive transfer of specific sensitivity to a small 
area of skin in a normal nonsensitive individual. Heredity is 
of prime importance in the development of atopy. Further- 
more, only 7 per cent of whites are subject to atopy^ in any 
form, including hay fever, asthma, migraine, etc. Urtiraria is 
die most usual t3Tpe of atopic skin reaction. Eczema is verj' 
rarely, but may be, of atopic origin. 

Contact dermatitis accovmts for the greater number of 
eczema cases. In this disease the mechanism is unknown but 
reagins are not demonstrated to be present by the passive 
transfer test. Heredity is a factor of minor importance in the 
production of this sort of hypersensitivity, since it has been 
shown by Bloch and others that at least 70 per cent of the 
white race may be sensitized at will to certain contact agents. 

The work of Brown, Milford and Coca on contact der- 
matitis due to ragweed pollen throws light on, anotlier phase 
of this problem. These investigators found that in cases of 
eczema due to ragweed pollen the patch test was positive with 
protein-free oil extracts of the pollen, but scratch and intra- 
dermal tests with poUen protein were negative. The exact 
reverse was found in cases of hay fever due to ragweed poUen. 
Thus, they showed that eczema was due to the pollen oil and 
that atopic hay fever was due to the pollen protein. 

Role of Trauma . — ^Trauma plays a major role in the pro- 
duction of eczema. It is an extremely pruritic disease and 
mechanical trauma, such as rubbing and scratching, is always 
indulged in by the patient. This increases the inflammation, 
denudes the surface, and may be the most important factor in 
starting secondary infection. Strong irritating local applica- 
Uons, such as sulphur, tar, resorcin, mercury, and other chem- 
icals, may be sufficient in themselves to cause inflammation. 
These are applied to an already inflamed surface so that the 

resu Ung acute mflanunation may mask whatever underlying 
condition is present. 


The state of the skin capillaries must also be considered 
liere. Peterson has studied capillary permeability by means 
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of the cantliaridcs blister test and by qualitative and quanti- 
tative analysis of the protein content of the tissue juices found 
in the blister fluid. He reports that differences of capillary 
permeability are present in individuals of different types and 
also in various general constitutional conditions and diseases. 
Our clinical studies indicate that capillary' permeability is par- 
ticularly increased over the entire surface of the skin when 
any part of it is involved in an inflammation, such as eczema, 
.•\s a result, at such a time the skin will be much more reactive 
and more easily inflamed by' any' trauma. 

The importance of trauma may be illustrated by the fol- 
lowing case; 

A child two years old wdth a generalized eczema wms found 
to be sensitive to the ingestion of wheat. The eating of a 
cracker would produce an intense itching over the body. The 
baby was put in the Barnard Free Skin and Cancer Hospital 
for treatment and study'. Wheat "was removed from the diet 
and local applications applied. When the skin was completely 
free from eruption, the follow'ing experiment rvas performed. 
The left arm and leg were dressed in a stiff, thick, crinoline 
bandage and 2 rvheat crackers fed the child. Within two hours 
there seemed to be an intense pruritus all over the body'. The 
child rubbed and scratched vigorously and by' next morning 
patches of eczema w'ere present all over the body. However, 
when the dressing was removed from the left arm and the left 
leg, there was no evidence of any eruption w'hatsoever in the 
covered areas. It was concluded that ingestion of wheat, to 
which the patient was sensitive, produced an allergic pruritus 
and that the severe trauma of rubbing and scratching on the 
already disturbed skin (increased capillary permeability) 
caused the visible signs of eczema. The fact that no eruption 
occurred under the covered areas demonstrated that the visible 
lesions on the uncovered portion were due to trauma. Prob- 
ably most allergic infantile eczemas are produced in much this 
same way. We have performed similar experiments several 
times and have obtained similar convincing results. 

Eczematids. — There are many diseases in which a general- 
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ized secondary eruption occurs as a result of the dissemination 
of micro-organisms from a primary focus. These are often 
referred to by the suffix "id.” As examples tliere are syphilids, 
tuberculids, epidemiophytids, etc. Toxic substances may pro- 
duce an “id” in a similar manner. Denny has reported gen- 
eralized secondary eruptions in cases of local picric acid der- 


matitis. We refer to this phenomenon in cases of eczema as 
“eczematid.” Eczematids are far from infrequent. They are 
due probably to the absorption of toxic products at the site 
of the primary acute eczema. Whether such an inflammation 
produces something toxic to normal cells, what these toxins 
are, and whether they are absorbed into the general circulation 
are questions of theoretical nature and not as yet proved. 
Reasoning, however, by analogy it seems a likely explanation 
of the basis of the eczematids. As was mentioned before, 
there is a generalized increase of capillary permeability. 
These toxic substances escaping from the capillary bed into 
Ae papillae of the skin cause local insult and death of cells 
in the upper cutis and epithelium with a resulting acute in- 
flammation. For example, in varicose dermatitis of the legs 
a secondary eczematid is frequent on the backs of the hands 
and arms, symmetrically distributed. The eczematid may be 
quite generalized, as in the following case. 

lUustrattve Ca^e.— A woman forty-five years of age ap- 
P le a mustard plaster of her own making to her chest as 
treatment for upper respiratory infection. This resulted in 
e uming of an area of skin about 6 inches square The 

71 "“'i edematous, 

u exudate which dried forming a crust. In the 

‘“y P"P“''= dry 

This latter eruption was evidently due 'to the ahsnmt;.. . 
produce. fr„„ fte inWal 1«L on 
copUIan- permeability over the entire skin mas 7,,, “ 

creased, the dissemination ot toxic products to all nfri ^ T 
rlon mas accomplished rna the blood stream. The cells 
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rounding capillarj' beds in the papillae were bathed in lymph 
containing these toxins and the generalized inflammatory re- 
action (eczematid) resulted. 

Hereditary Diathesis. — There are undoubtedly people 
born into the world with a distinct hereditary predisposition 
to eczema, just as there are hereditary predispositions to tu- 
berculosis, cholecystitis, hypertension, and other diseases. 
This predisposition was originallj’’ called by Czerny “e.xuda- 
tive diathesis.” Such a patient may begin with eczema in his 
first month and continue wnth outbreaks during childhood, 
during puberty, or throughout life. The skin of such an in- 
dividual seems to be highly reactive, so that inflammation may 
be easily produced by both specific and nonspecific causes. 
The skin capillaries are easily thrown into a state of increased 
permeability and the phy'sicodiemical equilibrium of the skin 
is quite easily upset. Such a patient may have a whole list 
of specific sensitivities, and contact dermatitis may be pro- 
duced by a variety of agents. Atopy may sometimes be a 
factor in tliis condition. The ordinary wear and tear of life, 
such as heat and cold, sun and wind, dust, soap and water, 
secondary infection, and other irritating factors are of var)'- 
ing importance. Thus, the study of a case of chronic exuda- 
tive diatliesis is very difficult, and all the factors mentioned 
in connection with eczema have to be taken in consideration. 
Patch tests are particularly deceptive because false, nonspecific 
positive results are often obtained. The same may be said of 
intradermal and scratch tests with protein extracts of atopic 
antigens. 

Constitutional Factors. — Opinion is divided as to the im- 
portance of constitutional factors in the production of eczema. 
Adamson believes that the disease is entirely external. In- 
gram, however, points out uat many constitutional conditions 
influence the course of eczema and are sometimes the under- 
lying cause. One of us (Engman, Sr.) has emphasized for 
many years the importance of the general constitutional 
condition in eczema patients. Such diseases as nephritis, 
hepatitis, hypertension, heart disease especially with early de- 
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compensation, tuberculosis, diabetes, thyroid dysfunction, and 
so on, cause sufficient disturbance of the general constitution 
to produce disequilibrium of physicochemical relations in the 
skin, particularly changes in capillary permeability. The 
skin, as much a part of the body as any other organ, is affected 
by functional disturbances. Eczema from any cause, or com- 
bination of causes, may result more easily in the skin of a 
patient suffering from certain constitutional disorders than in 
one whose general status is normal. 

Illustrative Case . — The patient was a woman forty-three 
years old complaining of chronic eczema of the hands and feet. 
The skin of the palms and soles was chronically inflamed and 
markedly keratotic. The redness was sharply outlined at the 
borders of die palms and soles. Her general examination 
showed an increase in weight, slow pulse, vague muscular 
pains, sense of fadgue, nervousness, and a minus 20 per cent 
asal metabolic rate. Under proper thyroid medicadon all of 

n.r improved gready and the eruption on the 

palms and soles cleared up in two or three months. This type 

so.es by „„cb and XTby 

Old ^ sixty-five years 

the backs of the hands of ^nWes and on 

esanaination and deSn/ d™ 

changes and enlargement otfte" hem Tut 

heart disease. The 1 rnarked 

legs. He had be“ "7 

lions to allay the itching The prepara- 

under soothing local annV f deared up rapidly 

digitalis. ^ applications, rest, and smaU dos^7[ 

cardial changes 7d7Vlo7ew7t^tif the myo- 

^ verj. mild dependent ;dema resuite^wh 7“"^ 

vou . 0 -,: resulted which was more or less 
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chronic. There was itching of the legs due to the microscopic 
edema in the skin witli consccjucnt trauma both mechanical 
(scratching and rubbing) and chemical (strong local applica- 
tions). These factors produced an eczema on the legs, and an 
eczematid on the backs of the hands from the general in- 
crease of capillary permeability and absorption of inflamma- 
tory to.xic products. Rest and digitalis improved the efficienq' 
of the heart, which was the underlying condition, and since 
the traumatic factors were eliminated, the skin healed. 

Secondary Infection. — Secondary infection is a con- 
tributory factor in a great number of eczema causes. An in- 
flamed skin especially if c.xcoriated may oft'er a ferdle medium 
for certain organisms particularh' the staphylococci. Postu- 
lation may take place, or as the eczema clears up it may be 
followed by a series of furuncles. 

Infection may be a primarj'^ cause of an eczematous erup- 
tion — eczema toid dermatitis as first described by Engman, Sr. 

Handling of Patient. — The study of a patient with ec- 
zema follows no set rule. Each problem must be dealt with 
individually. There is, of course, ahvaj's the possibility that 
the distribution of the eruption may give some clue as to the 
probable cause. For instance, eczema of the ej'elids is usually 
produced in one of two ways: first, bj'^ local application of 
some cosmetic such as mascara or ej^ebrow pencil; second, by 
something with which the hands come in contact. It is a verj' 
human habit unconsciously to rub the ey'es so that whatever 
the hands have on them will be rubbed on the eyelids. 

llhistrativc Case . — The patient was a woman thirty-t'vo 
years of age, with an eruption around both eyes consisting 
mainly of an erysipelas- like, red edema e.xtending in all direc- 
tions from the eyelids for about an inch, and involving the lids 
themselves. Her physician had made a tentative diagnosis of 
erysipelas. However, tlie consultant decided the eruption was 
due to an external contact agent because the patient was feel- 
ing well, had no temperature, and the eruption was so exactly 
symmetrical. Mascara proved to be the causative agent. 

llhistrativc Case . — A neighborhood night watchman had 
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repeated attacks of eczema involving the left eyelid. It was 
quite difficult to discover what the causative agent might be. 
Wearing of gloves did not help tlie situation. Careful ques- 
tioning as to the duties of this patient revealed that he carried 
his flash light in his right hand and would try the door of a 
store with the left hand, at the same time flashing tlie light 
through the window. A certain bank had a brass door pull, 
which was covered with brass polish occasionally. A patch 
test with this brass polish was positive. Evidently the left 
hand came in contact with the brass polish and later the pa- 
tient would rub his left eye with his left hand. 

History. — The history of the present eruption, of all past 
eruptions, especially of a similar nature, and of the general 
habits of the individual is, of course, the greatest source of 
data in solving any case. If the patient presents himself for 
advice as soon as the eczema appears, the trail is much more 
easily followed. The patient’s memory is fresher regarding 
where he has been and what contacts he has made immediately 
preceding the appearance of the eruption. If many days since 
the onset have passed, it is much more difficult to obtain con- 
tact data, and it is sometimes necessary to wait for another 
attack, in order to trace the causative agent. Absolute co- 
operation on the part of the patient is most necessary. 
Strangely enough, this is frequently hard to get. Some pa- 
tients refuse to devote any thought themselves to possible 
contacts. Such a person will answer questions indifferently, 
even hostilely, in which case it is next to impossible to make 
any headway. 

Patch Tests.— The patch test offers great assistance in 
iscovering the cause of eczema in many particular cases, 
he technic is simple. A suitable area of skin is chosen, such 
as the anterior forearm just below the cubital space, lateral 
sur ace of the upper arm, the anterior thigh, or the abdomen, 
n these areas the skin is perhaps delicate enough to make 
positive patch tests more likely. The material to be tested 
w eUier liquid or solid is placed on a small piece of gauze 1 
cm. square. The gauze is applied to the intact skin and over 
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it is laid a piece of cellophane 4 cm. square. Adhesive is 
placed with a wide margin over the whole patch. Forty-eight 
hours later the patch is removed. There will be, in a positive 
test, a small square patch of eczema corresponding to the 
square of gauze. If adhesive irritates the skin, there will be 
a margin of clear skin around Uie center positive patch test. 
Thus, there will be no confusion as to what has produced the 
little patch of eczema. In case the patient is extremely sen- 
sitive to the material tested, there might be a very severe re- 
action if die patch is left on two days. Therefore, it is a 
good rule to remove the patch if the patient has very intense 
itcliing at the site of tlie test any time before the two days 
are up. Delayed reactions are sometimes encountered so that 
the test site should be watched for several days after the patch 
is removed. 

The interpretation of positive patch tests is simple if one 
will consider tw'O important points. First, there are many 
materials w'hich wall irritate the skin of most people. If such 
a common irritant is to be used for testing purposes, it is 
obvious that it must be in a suffidently dilute solution so that 
the normal nonsensitive skin would not react. It is often 
necessary to control die test by applying the material in ques- 
tion in dilute solution to one or more normal subjects. Second, 
the interpretadon of a posidve patch test and its relation to 
the eczema under observation is analogous to the interpreta- 
tion of a positive Wassermann in its relation to a lesion sus- 
pected to be syphilidc. True sjqohilitic lesions may be present 
and the blood may show a negative Wassermann test. On the 
other hand, a syphilidc with a positive Wassermann may have 
some other disease not connected with sjqihilis. Such labora- 
tory tests are only an aid to diagnosis, and should not en- 
tirely govern the viewpoint of the clinical problem. It is quite 
possible that a patient may be sensitive to more than one thing 
so that though a certain material gives a positive patch test 
in a patient, that particular material may not have produced 
the eczema in question. These two factors in patch testing 
are very well illustrated in the following case: 
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Illustrative Case.— The patient was a young woman twenty- 
five years of age with an eruption on the cheeks, roughly 
corresponding to the rouge and powder areas. The most 
obvious probabihty was rouge and powder. Since these^ con- 
tain orris root a patch test was applied of orris root oil ex- 
tracted after the method of Coca. The patch test was 
positive to a mild degree. The use of orris root free cosmetics 
did not improve the patient and it was discovered that tire 
eruption was due to black gloves. A patch test with the black 
dye (paraphenylenediamine) was markedly positive. It was 
foimd on subsequent testing with orris root oil, that a mild 
positive reaction resulted in a certain per cent of normal non- 
sensitive individuals. Thus, our original interpretation of the 
positive orris root test was misleading and further study of 
the case was necessary. 

Common Contactants. — ^It is important to note here 
some of the more common causes of contact dermatitis. These 
fall naturally into groups. 

Cosmetics are of especial importance in reference to ec- 
zema of the face because of their universal use especially by 
women. The most frequent offending ingredients in cos- 
metics are orris root, perfumes, and pigments. Any cosmetic 
may be at fault, even' the so-caUed “nonallergic” ones. In- 
cluded in this group are the shaving preparations used by 
both sexes, hair dyes, hair tonics, finger nail polishes and 
enamels, and deodorants. Frequently a dermatitis may be 
caused by contact with a cosmetic on the skin of another per- 
son, as illustrated by the following cases; 

Illustrative Case . — A man twenty-five years old developed 
a severe vesicular dermatitis on his lips and around his mouth. 
The cause of it proved to be a new brand of lipstick his fiancee 
was using. 


Illustrative Case. A middle-aged man presented himself 
n-ith an eczema invohung the face. For many months he re- 
appeared at inter\'als with recurring attacks. Close inquirv 
revealed no contacts which had any etiological significance 
unng one acute attack, his wife appeared in the office with 
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him and il was quite apparent that she dyed her hair. Ques- 
tioning revealed that tlie recurrences of the husband’s eczema 
corresponded with Uie time of each fresh application of the 
wife’s hair dye. 

Dyes in general are frequent contactants. Dyes used in 
furs and clothing arc common offenders. 

Ilhislrativc Case . — A housewife aged forty was seen in her 
home suffering from an acute vesicular dermatitis involving 
the face, neck, shoulders, extensor surfaces of the arms and 
forearms and the exposed area of the chest. Many remedies 
had been applied; several physicians had placed her on 
various diets. She was frantic with torturing pruritus. The 
disease had begun six montlis previous to our observation. 
Historj' revealed that it came on shortlj' after the purchase 
of a new dress. A patch test with a fragment of the brown 
woolen material produced an extremely severe vesicular re- 
action. The patient discarded the dress and made a complete 
recovery in a few weeks. 

Oliver reported tlie first case of dermatitis due^ to the 
rotogravure section of the Sunday newspaper. It is note- 
worthy that these cases have exacerbations on Mondays. 
Such cases are not infrequent. 

Plants of many species are responsible for a large group 
of eczema cases. Both tlie plant pollen carried in the air, an 
the leaf itself may produce dermatitis. Of the pollens, rag 
weed pollen is the best knowm offender. Such cases are usua . 
seasonal. Direct contact witli plants such as poison nV- 
sumach and primrose produces an almost universally recog 
nized dermatitis. Rarely many other plants may also exci e 

a similar dermatitis. , 

Household chemicals form a group very seldom detecte . 
Among them are included insecticides, antiseptics, soaps, ^ 
odorant soaps, cleaning agents, furniture and floor polishes an 
house dust (probably since some of the above agents ar 

contained in it). _ 

Occupations of various sorts expose patients to many s 
stances to which they may be or may become sensitive. 
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instance, cement workers sometimes become sensitive to 
cement, painters to paint or some of its ingredients, candy 
makers to flavoring extracts, and so on. 

To these groups might be added a miscellaneous one in- 
cluding imitation pearl beads, jewelrj'^, wool, mohair, feathers, 
etc. l^Iedicines, especiallj'^ patent preparations, are universally 
used to treat various mild skin affections. Many times a true 
sensitization ma}' be present and a contact dermatitis be pro- 
duced rather than a nonspecific chemical irritation. Thus, 
a few mosquito bites maj'^ be converted into an acute eczema. 

Treatment. — Obviously the first and most important step 
in treatment is to discover and if possible eliminate the cause 
of the dermatitis in the individual patient. Contributory 
causes as mentioned previously should also be sought for and 
eliminated. This procedure has been discussed. Local treat- 
ment is usually necessary and must be chosen to suit the re- 
quirements of the case. The best rule to follow in general is 
to use soothing applications. In very acute weeping cases 
cold wet applications are most relie\dng. In more erythemat- 
ous cases and in subacute eczematous conditions lotions con- 
taining bland powder, creams, and bland pastes are useful. 
To allay the itching phenol in 1 per cent or at the most 2 per 
cent solution or mixture may be added to the lotions or oint- 
ments. Strong chemicals usually used for eczema, such as tar, 
sulphur, resorcin and salicylic acid, should be used with great 
caution, or better, not at all. Boric acid, oxide of zinc and 
corn starch are safer and give much better results. Secondary 
inlection is relieved by adding 4 per cent xeroform to the ap- 
plications. ^ 
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THE TREATMENT OF GONORRHEAL VAGINITIS 

Gonorrheal vaginitis is understood to be an infection of 
the vagina caused by the gonococcus. This particular stage of 
a gonorrheal infection is rarely observed in the adult, as it 
seems to be only a transient phase in the development of this 
disease in the female. It certainly is more commonly seen in 
children and oSers a very definite problem in therapeutics. 
As stated by Witherspoon^, “The treatment of gonorrheal 
\mlvovaginitis in infants and young girls has always been an 
unsolved problem to the gynecologist, the pediatrician and the 
general practitioner. The various methods of therapy — ^vaginal 
instillations and irrigations, antiseptic applications to the cer- 
vix, the application of heat, the use of suppositories, change 
of bacterial flora and the administration of vaccines — ^have of- 
fered so little encouragement in the eradication of this condi- 
tion that many physicians consider that no treatment at aU is 
of equal value. Therefore, it was with great enthusiasm and 
with a warm reception that those who came in contact with 
this disease welcomed the rational hormonal therapy first ad- 
vanced by Lenis- in 1933. 

“Lewis’ method of therapy is based on logical clinical rea- 
.«oning. Gonorrheal \mlvovaginitis is usually limited to the 
prepubcral years. For reasons clearly explained by SchaufBer 
and Kuhn" on the basis of microscopic study, the immature 
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vaginal mucosa harbors the gonococcus in its crypts and of- 
fers a fertile means for its growth. Witli the onset of puberty 
and the conversion of the infantile vaginal mucosa into the 
mature, thickened stratified epithelium, the gonococcus no 
longer finds a fertile habitat, and the vulvovaginitis of child- 
hood disappears. In fact, it is rare to observe gonorrheal vag- 
initis in a woman. The rationale of Lewis’ treatment was the 


conversion of the infantile vaginal mucosa into the mature 
t\’pc by administering the ovarian follicular hormone. 

In an e.xcellent historical review of therapy in gonorrhea, 
Wehrbein' states, "We may also mention its complications and 
so be assured that it is a problem wortliy of great efforts. But 
the efforts must be less primitive; the disease is not knovm 
well enough. Its course without treatment cannot even be 
approximately stated with statistical figures, even with tre 
ment we do not know yet if the average case may be 
to last two months or six months. Our pathological knowledge 
of the disease is still deficient. Where are the gonococcg ho 
long do they last in near or remote foci, how are they s 
if this is too mucli wdiat are their living condiUons m viv 
Until some of these questions are solved it will be an acci 
if we find the means of shortening a gonococcus infection ma 
rially and it will be a miracle if we find a specific treatme ^ 

Schauffler,-^- « and Schauffler and Kuhn^ have given us a 
excellent description of the anatomy of the immature vagi 
and have indicated the reasons for the limitation of 
faction to the vagina without the usual involvement o^ 
cessory glands thereof. The lack of development m th 
glands does not predispose to their infection. T ey P 
the immature vagina as the “harbor of infection. 

“We know that, in the adult, the gonococcus is retainea 

the Skene’s and BarUiolin’s and the 

frequently passed over from the cervical ' 

salpinx, while the vagina, except tor a transient mflamm 
reaction, is immnne. We have shown that, on 
in the infant and small child, the vagina is t e 
-the Skene’s, Bartholin’s and endocervical glands 
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tively noninfectable, and there is immunity of the endosalpinx 
secondary to that of the endocervix. 

“It is not sufficiently clearly understood, even by those who 
have made something of a study of gonorrheal infections in 
infants, that the vaginal cervix is the seat of deep pleats and 
folds similar in all respects to those noted throughout the re- 
mainder of the vaginal wall, thus, the vaginal cervix is not 
exempt from an infection which involves the entire vaginal 
wall. This fact was early noted by Hess in a series of post- 
mortem examinations. Unfortunately, Hess’ observation had 
been misconstrued. In his own report Hess carefully differ- 
entiates between the vaginal cervix and the endocervix. He 
reports infections of the vaginal cervix only. He has been 
broadly quoted to the effect that at postmortem he has demon- 
strated ‘cervical infections,’ with the inference that endocer- 
vical infection has been described. This inference is not justi- 
fied. The use of the term ‘cervicovaginitis’ to describe such 
infection, while it is perhaps more minutely descriptive, we be- 
lieve is misleading in that it suggests a frequent involvement 
of the endocervix as an accompaniment of vaginal infections. 
Endocervdcal infection as an integral part of the pathology oc- 
curs only in individuals who have reached a stage of advanced 
development of the cervical glands. It is perhaps an occasional 
transient accompaniment of severe acute infection of the im- 
mature vagina. The use of the descriptive term ‘vulvovag- 
initis’ is distinctly a misnomer. The vulvar irritation in these 
cases is completely secondary, and due to factors similar to 
those which cause external irritation in pyelitis, diarrhea, etc.” 

Ruys,' in the discussion of the etiology of vulvovaginitis 
infantum, states that “the first question is whether or not it 
is a gonorrheal infection. The clinical picture of this infection 
is not topical enough to allow a diagnosis to be made without 
a bacteriologic examination. The diagnosis is almost always 
made on smears of the pus stained by Gram’s method or only 
the methylene blue. Cultures are not considered necessary 
As there are some cocci that resemble the gonococci more or 
less when different staining methods are used, the way to a 
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faulty diagnosis is open. Clauberg* pointed out that many 
cases of vulvovaginitis were falsely considered gonorrheal in- 
fections. From 70 children with vulvovaginitis he could not 
cultivate gonococci. GradwohP cultivated gonococci in only 2 
out of 25 cases.” Ruys found “the ascites-Levinthal-agar plates 
and blood-water-agar plates e.xcellent mediums for the isolation 
of gonococci and tried to find out which part this microbe plays 
in the vulvovaginitis of children. .All smears were stained by 
van Loghem’s method. Since the diagnosis in children with 
vulvovaginitis is made by van Loghem’s Gram method com- 
bined with the culture method, the number of children treated 
for vulvovaginitis gonorrhoica in the Amsterdam hospitals has 
been reduced from approximately 450 a year to twelve a year.” 
Her conclusions were tliat “in many cases of vulvovaginitis the 
etiologic diagnosis can be made only b\' means of the culture 
method. For the e.xamination of smears, van Loghem’s Gram 
method gives the best results. Vulvovaginitis gonorrhoica oc- 
curs only in the acute form. Every’’ case of vulvovaginitis 
gonorrhoica is complicated by gonorrhea of the rectum. In 
other forms of acute vulvovaginitis, hemolytic streptococa, 
influenza bacilli and diphtheria bacilli play a role. In chronic 
vulvovaginitis, probably’’ the primary cause is a constitutional 
disease.” 

In our own'” study of vaginitis in the Washington Uni- 
versity Dispensary, we have used the Gram stain for all speci- 
mens and have checked our findings by the culture method, 
using Gradwohl’s” media. The results showed that approx- 
imately 40 per cent of the children registered in our vaginites 
clinic suffered from a specific gonorrheal infection. We have 
grouped the cases into specific and nonspecific vaginitis and 
have thereby reduced the total number of patients being 
treated for gonorrheal vaginitis to a very small group. The 
period of attendance for the nonspecific group has been ^eatly 
reduced. A positive diagnosis is made on demonstration o 
typical biscuit-shaped intracellular gram-negative diplococci 
on direct smear and culture of the organisms on the specia 
hormone-agar media. 
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Vaccines of many different types have been used with very 
little consistent relief being obtained in most cases. 

Innumerable antiseptics have been used for many years, 
the favorites being members of the silver group. In 1920, 
Gellhorn^^ proposed the use of 1 or 2 per cent silver nitrate in 
an ointment base. The duration of the disease was not greatly 
shortened by this treatment and at times complete failures re- 
sulted. Potassium permanganate has been used extensively in 
varying concentrations and seems to be of value, provided that 
the solution is 1:2000' or stronger. A solution of 1:1000 in 
my experience has given excellent results without any harmful 
reaction in the tissues. 

Schauffler'’ in 1927 described his method of treatment by 
the use of an antiseptic incorporated in anhydrous wool fat as 
a base, and this antiseptic preparation was forced into the 
vagina under sufficient pressure to cause distention of the vag- 
ina and flattening of the rugae. In 1933, he reported with 
Kuhn® on the use of this method in over 2000 treatments ■with 
satisfying improvement in a large series of stubborn cases, in 
the majority of which several other methods had failed. They 
considered the method harmless and effective. 

In 1928, Edgar Allen^® demonstrated the transformation 
that could be effected in the vagina of the immature monkey 
by the administration of ovarian hormone. After the injec- 
tion of 1005 rat units of ovarian hormone over a period of 
twenty-one days, the vagina of the monkey exhibited an epith- 
elium averaging 30 layers in thickness and differentiated into 
two zones. The vaginal epithelium of the control monkey, on 
the other hand, remained 4 to 8 layers in thickness. Smears 
showed a proportional increase of partly or completely corni- 
fied epithelial cells. Associated with the vaginal changes there 
was some development of the cervical glands and an invasion 
of their lumina by many polymorphonuclear leukocytes. The 
endometrium was “built up” at most to a midinterval phase. 
Involution of the structures affected by theelin occurred in a 
few weeks subsequent to the last injection of the hormone 
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Lewis* asked, “Could a similar result be obtained in a child? 
A gonococcal infection in the vagina subsides when the delicate 
thin layered epithelium lining the vagina is converted into the 
thicker structure of the adult. Primary infection in the adult 
vagina is either e.xtremely shortlived or nonexistent.” 

With these ideas in mind Lewis” began the study of the ef- 
fect of thcclin on gonorrheal vaginitis in children and in 1933 
reported his results in a series of S cases. Subsequent to this 
several reports have been made showing the good results ob- 
tained by the administration of hormone therapy in varying 
doses by different routes.*^- 

Witlierspoon* reported that 10 children with gonorrheal 
vulvovaginitis have been unsuccessfully treated by the admin- 
istration of the ovarian follicular hormone, amniotin. The 
criteria of lack of success are the persistence of the vaginal dis- 
charge and Uie presence of gram-negative intracellular diplo- 
cocci in the vaginal smears. Several disadvantages of this 
method of therapy arc pointed out, such as the harmful effect 
on the immature ovary by the hormonal action on it, cervical 
infection in addition to vaginitis as a focus of continuing the 
disease, Uie unpleasant features of the daily hypodermic injec- 
tions, die occasional unfortunate secondary sexual changes, 
such as enlargement of the breasts, vulval hyperemia and 
hypertrophy, and lastly the high cost of this method of therapy. 

It is very likely that the observations of AVitherspoon are 
tlie result of inadequate dosage or because of the manner m 
which the hormone was administered. 

Allen and Diddle^® have checked the ovarian follicular 
hormone effects on the ovaries in an experimental way, usmg 
immature monkeys. There was definite reddening and swell- 
ing of the sexual skin and an increase in the size of the uterus 
was noted. The ovaries were studied immediately after the 
period of injection and also after a thirty-day recovery period. 
They concluded, as far as they could tell histologically, 
there seemed to be little damage to the ovaries, and that the 
reaction was temporary. They state, “The therapeutic use 



THE TEEATMENT OF GONORRHEAL VAGINITIS 


671 


of comparable doses of this hormone in children may be pre- 
scribed without fear of harmful results upon the ovaries. 

TeLinde and Brawner'" conclude; “Amniotin administered 
orally or hypodermically in ethylene glycol solution is of no 
value in the treatment of gonococcal vaginitis. We have been 
unable to demonstrate any effect of the hormone on the vaginal 
mucosa or breasts. Amniotin in oil has proved effective botli 
in the production of maturation of the vaginal mucosa and in 
its therapeutic action in gonococcal vaginitis in 7 2 per cent of 
the cases. In most of the patients receiving prolonged treat- 
ment breast hypertrophy was noted. Amniotin in suppository' 
form has been proved to be effective in the production of mature 
vaginal epithelium and in its therapeutic effect in gonococcal 
vaginitis in all cases in which we have used it. This group 
included some cases which had been resistant to the hormone 
when administered hypodermically in oil. The epithelial 
change produced by the hormone, whether administered hypo- 
dermically or in suppositories, is transient, and there is no clin- 
ical or experimental evidence to show that its administration 
is harmful in dosage necessary to cure this disease. So far 
as our experience has gone we have concluded that amniotin 
administered in suppository form is superior to any other 
known method of treating gonococcal vaginitis.” 

Lewis and Adler'® found that the estrogenic substance in 


ethylene glycol given hypodermically was relatively effective 
when used in large doses; 2400 International units daily. 
Eight hundred International units daily proved disappointing. 
Estrogenic vaginal suppositories (originally 600 International 


units and later 1000) proved very effective. They also noted 
that the administration of estrogenic substance changes the re- 
action of the vaginal secretions from neutral or alkaline to acid, 
and beheve^ this to be a major factor in elimination of the 
gonococcal infection. The acidity of the vaginal secretions is 
easily measured and provides a sure guide by which one can 
determine whether or not dosage is adequate. They encoun- 
tered no ill effects and consider this t^rpe of therapy harmless 
and also most effective. ^inuess 
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iMarion and Magnan’” made a preliminary report on the 
treatment of vaginitis with: (1) a pyridium solution douche, 
(2) insertion of pyridium suppositories, (3) oral administra- 
tion of pyridium tablets. Details of their cases and the per- 
centage of pyridium in the suppositories were not noted in their 
paper. 

In 1934, we’" reported a three-year study of the treatment 
of gonorrheal vaginitis by the insertion of vaginal suppositories 
containing 0.16 Gm. pyridium in a base of boroglyceride of 
gelatin, at bed time. This is followed by a cleansing douche 
of 1:1500 potassium permanganate (5 grains to 1 pint of 
water). It was possible to obtain negative smears and cul- 
tures in definite cases of gonorrheal vaginitis following the 
treatment by the suppositories alone. \A'e have now studied 
about 50 cases of gonorrheal vaginitis treated satisfactorily by 
this method and feel that it is definitely effective, simple in 
application and has no harmful side actions. The average 
course of treatment extended over a period of from four to 
eight weeks, depending upon the cooperation of the patient m 
carrying out the treatment. Treatment should probably be 
continued for ten days to two wmeks after negative smears are 
obtained. By means of this tjT^e of treatment any complicat- 
ing urethral infection is taken care of by the fact that pyridium 
is absorbed from the vagina and is excreted through the urinary 
tract, batliing the urethra with a definitel}'^ antiseptic solution. 
The folds, as noted in the vaginal portion of the cervix by 
Schauffler," are also treated by this method of application and 
it seems likely tliat reinfection of our cases has been less fre- 
quent than in otlier series because of these additional actions. 
The pH of the pyridium suppositories is approximately 4.0 and 
it is possible that tliis chemical reaction in the vagina enhances 
the action of the pyridium suppositories. The importance of 
the pH of tire vagina will be stressed in the consideration of 
other methods of therapy. 

Abrams'" reports his impressions of the various types of 
therapy and finds, “A small percentage of the paUents in the 
past who have had persistent positive smears have shown m- 
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volvement of the cervical glands. I feel that in a large senes 
of cases it is possible tins will occur even with the use of estro- 
genic substance and when smears do not become negative the 
cervix should be investigated by means of a small electrically 
lighted endoscope.” 

Crossen*^ reported on the treatment of gonorrheal vaginitis 
by diathermy and obtained consistently negative smears after 
twenty-nine weeks in the acute series. The average length of 
treatment required to give consistently negative smears in the 
chronic cases was a little over four weeks. The difficulties in 
applying this method of treatment to young children make it 
undesirable from a practical standpoint. 

Notes,"" discussing the routine treatment of gonorrhea in 
females, took a very definite stand against the antiseptic 
method of treatment, based upon his observations at the City 
Social Hygiene Clinic of the District of Columbia. He ex- 
pressed the belief that the best method of treatment was to 
establish and maintain drainage of the various foci of infection 
encountered in the female tract. The creation of a local reac- 
tion and drainage was his final method of treatment in his 
clinic, and as a result a much larger number of patients were 
discharged from the clinic. Electrocautery was applied to the 
cervdcal glands at intervals of two months and 25 per cent 
silver nitrate solution was applied as a local irritant to the 
urethral meatus and cervix weekly. One drachm of 1 per cent 
lactic acid jelly was applied to the vaginal vault nightly in 
an attempt to establish a normal bacterial flora. 


It is my practice in the treatment of adults with chronic 
gonorrhea on the Gynecological Ser\dce at the St. Louis City 
Hospital, to attempt the removal of foci of infection by: (1) 
coagulation of Skene’s glands and (2) conization of the cervix. 
Joachimox-its"^ in his book on gonorrhea of the female genital 
tract, highly recommends the Sturmdorf operation as a means 
of removal of local foci. Such a procedure is simplihed by the 
use of llie operation of conization with the Crossen electrode 
word of caution must be introduced to warn against the use 
of even superficial cautery^ in treatment in the acute stage as 

VOL, ro — ° “ 
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we have seen cases of severe pelvic peritonitis develop there- 
from. 

Karnaky*' has studied tlie treatment of vaginitis in general 
in regard to: (1) the bacterial flora of the vagina, (2) the 
glycogen content of the vaginal mucous membrane, (3) the 
number of Doderlcin bacilli present, (4) pathological condi- 
tions of the vagina, and (5) the hydrogen ion concentration 
of Uie vaginal secretions. He finds that there is a definite re- 
lationship between these five factors upon which depends the 
life and growth of vaginal micro-organisms. As a result of his 
study, he recommends a tablet containing an adequate amount 
of glucose in a form that can be utilized to supply the epithelial 
cells and nourish the Doderlcin bacillus. Suffident boric acid 
is added to establish a />H of 4.0 and produce a mild astringent 
action thus diminishing the amount of the discharge. Also 
incorporated in the formula is a quantity of “Diodoquin,” a 
new quinoline ring giving it an iodine content of 63 per cent 
(5-7 Diiodo-8-Hydroxyquinoline). It is an insoluble and non- 
toxic compound and experiments which he has conducted prove 
its effectiveness in destroying organisms of tlie protozoan type. 
His treatment has also proved satisfactory’- in the treatment of 
gonorrheal vaginitis. The name of the preparation used JS 
“Floradex.” A very interesting diagram is shown, illustrating 
tlie life cycle of the vaginal epithelium, in which one sees the 
change in /'H tliat occurs shortly after birth and remains until 
puberty, thereby allowing a definite change to occur in the 
vaginal flora of a child. He also illustrates the drop in />H dur- 
ing pregnancy when there is a marked increase in the presence 
of estrogenic substances in the blood stream of the mother and 
tlie epithelial layer of the vagina is greatly thickened. This 
latter factor may be of the utmost importance in the clearing 
up of a gonorrheal vaginitis as pregnancy proceeds to term. 

In the Washington University Dispensary the treatment of 
gonorrheal vaginitis complicating pregnancy has been by means 
of potassium permanganate douches 1:1500 throughout the 
pregnancy, with the result that no gonococci could be demon- 
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strated in the genital tract of these cases at term. There have 
been no maternal or fetal complications in these c^es. ^ 

The importance of the pH of the vaginal secretions in rela- 
tion to the cure of gonorrheal vaginitis wiU now be considered. 
Lewis and Adler^® stress this factor as the means of demon- 
strating adequate estrogenic therapy. They state, “It is of 
course of the utmost importance to determine the presence or 
absence of the vaginal response to estrogenic substance in all 
cases, as without this tissue change no benefit can be expected. 
This was formerly done by securing minute biopsies and exam- 
ining sections with the aid of the microscope. This method is 
time consuming and expensive. Vaginal smears showing ex- 
traordinary desquamation of epithelial cells are evidence that 
the estrogenic reaction has occurred. The inexperienced obser- 
ver wiU, however, often be misled, particularly if the exfoliation 
is not great. The gross appearance of the vaginal mucosa and 
introitus is frequently helpful. We wish now to stress the 
value of another simple practical test of the estral response 
which can be carried out easily in a few minutes. Long ago 
Doderlein'^^ called attention to the presence of the badUus 
named for him and considered its acid-forming properties as 
responsible for the acid reaction of the secretions of the adult 
female vagina. ZweifeP” later showed that it was the destruc- 
tion of the superficial glycogen containing cells of the vaginal 
mucosa that produces much of the acidity. In the thin vaginal 
mucosa of the child but little glycogen is contained. On the 
other hand, the superficial cells of the adult vagina and, of 
more importance to us, of the vagina of the child adequately 
treated with estrogenic substance are loaded with glycogen. 
These as a result of bacterial or enzymatic action produce a 
markedly acid reaction as they break down. Soeken,^^ Cruick- 
shank-^ and others have described the histologic changes that 
occur during puberty and ordinarily before the occurrence of 
the first menstrual period. They have also pointed out the 
dramatic and abrupt change to acidity in reaction of the vag 
mal secretion which occurs at this time and that this in turn 
accompanied by an equally rapid transformation of the vag 
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inal flora. /;; vitro the gonococcus grows best in a faintly 
alkaline medium (pH 7,2 to 7.6). If this is rendered acid very' 
gradually' over a period of day's or weeks these organisms will 
rarely' adapt themselves to a medium as acid as pH 6 to 6.2. 
L'sually' the culture dies before this point is reached. TesL'^ 
that we have carried out to determine the pH of the vaginal 
secretions of children in our series before treatment have given 
pH values between 6.8 and 7.4. With the appearance of the 
estrogenic reaction of the vaginal mucosa (checked by biopsy 
and microscopic section), the vaginal secretions became acid 
( pH 4.5 to 6.2 ) , nearly' alway's giving readings below 6. Nearly 
every' case in which tlie pH of the vaginal secretions dropped to 
below 6 recovered from the gonococcic infection. Conse- 
quently we believe this acid change of the vaginal secretion is 
the important curative factor produced by' administration of 
estrogenic substance in gonococcic vaginitis of children.” 

Krumm-® finds variations in the glycogen content of the 
vaginal mucosa as shown by' the Schiller-Gram test to be a 
relative inde.x to tlie quantitative amount of ovarian hormone 
present in the body. This test can, therefore, be used in 
checking the efficacy of estrogenic substances which have been 
given by various methods in the hope of obtaining a therapeutic 


response. 

Adair and Hesseltine''"’ have investigated the histopathology 
of vaginitis and tlie biochemical approach to therapy thereof. 
A mixture of lactose (95 per cent) and citric acid (5 per cent) 
was used with the result that definite changes occurred in the 


epithelial layers of the vaginal wall. The histological picture 
is restored to nearly normal including an increase in the num- 
ber of glycogen granules in the epithelial cells. The use of 


lactose instead of glucose as the sugar in such treatment is 
emphasized in order tliat the development of mycosis may be 


avoided. 

Oberst and Plass'" studied the hydrogen ion concentration 
of human vaginal discharge by means of a quinhydrone micro 
electrode and found it to be normally pH 4 to 4.5 during dre 
intermenstrual period. They also noted the corresponding 
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changes in the vaginal flora that occur with the changes in 
reaction. 

We see, therefore, that a number of biochemical, endo- 
crinological and histopathological factors must be taken into 
account if our therapy of gonorrheal vaginitis is to be rational. 

CONCLUSIONS 

1. Vaccines as yet have offered little aid. 

2. In general the results of antiseptic treatment have been 
disappointing. 

3. “Floradex” is apparently a rational therapeutic agent, 
but might be improved by the substitution of lactose for the 
dextrose used. 

4. Hormone therapy is successful if the estrogenic sub- 
stance is given by the proper route (as suppositories) in ade- 
quate dosage. There is apparently an appreciable number of 
recurrences. May these not be due; (a) to the development 
of cervical and endometrial glands, in response to the estro- 
genic substance (Allen^-), which would predispose to the 
spread of the infection to areas which have not been involved 
in the original disease and upon the withdrawal of treatment 
these areas might act as foci and reinfect the vagina as it re- 
turns to its original immature state; {b) to the lack of treat- 
ment of certain original foci (e. g., urethritis)? 

5. We may still be imaware of certain by-effects of hor- 
monal treatment which have not been demonstrated as yet, but 
may nevertheless be present and cause possible complications 
in certain patients at a later period in their development. 

6. Pyridium therapy has been generally satisfactory in 
both specific and nonspecific vaginitis. It is (a) quite eco- 
nomical, (6) prompt in production of results, (c) easy of ap- 
plication, and (d) general in action as well as local, which may 
account for the lesser incidence of recurrences. 

7. Progress in the treatment of gonorrheal vaginitis will 
be made if we continue to rationalize our therapy along bio- 
chemical and endocrinological lines. Perhaps the best results 
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can be obtained in certain cases by the use of various combina- 
tions of Uie metiiods discussed. 
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CUMULATIVE INDEX 


Abdominal diseases causing fever in 
children, July, 21 

Abortion, diagnostic mistakes, July, 
76 

habitual, July, 81, 93 
Abscess, abdominal, in children, July, 
26 

mediastinal, in children, July, 18 
of brain in children, July, 43 
of breast, acute, Sepl., 627 
chronic, Sepl., 630 
of kidney, multiple, in children, 
July, 33 

of lung, multiple, in children, July, 
18 

pulmonary bleeding m. Sept., 486 
perinephric, in children, July, 33 
retropharyngeal, in children, July, 

subphrenic, in children, July, 26 
Awomegaly, 387 
Addiron’s disease, borderline cases. 
Sept., 345 

Ad^Moids, infected, fever due to, July, 

Adiposis dolorosa, Sepl., 374 
Adiposity, cerebral. Sept., 374 
Adiposogenital dystrophy. Sept., 374 
Adren^ cortical tumors. Sept., 349 

borderline cases. Sept., 

Allergic asthma, treatment, Sepl 591 
infants, colic in. Sept., 512 
Alienation of heart, July, 188; Sept., 

Ana^ ‘^'Idren, July, 24 

Anaj^ obstruction m newborn. Sept 

Anemm and hypothyroidism. Sept. 

sickle cell, Juh, 55 

irchilHr'l'’ ^Sed, JtJy, 133 

in children, fever in, July 25 

July, 128 

' treatment 

significance of. Sept., 537 
.Wnic encephalitis. Sept., 417 

•Vrthntis, gonorrheal, in male, July, 
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Asphyxia neonatorum, July, 99 
Aspiration in pleurisy, July, 329 
Associated movements, automatic, ab- 
normal, July, 227 

Asthenia, neurocirculatory, simulat- 
ing hyperthyroidism. Sept., 343 
Asthma, bronchial, treatment. Sept., 
591 

emphysema in, Sepl., 443 
Atelectasis, pulmonary, in newborn, 
July, 106, 111 
Ateliosis, Sept., 362 
Atopy, Sept., 652 

Auncular fibrillation, July, 181: Sept., 
541 

flutter, July, 184; Sept., 5'>1 
Auriculoventricular block. Sept., 544 
Australian X disease. Sept., 424 
Autoheraotherapy in herpes zoster, 
July, 245 

Autonomic imbalance in newborn, 
Sepl., 623 

Basophilism, pituitary. Sept., 349, 387 
Beet pulp, laxative value. Sept., 457 
Birth trauma, vomiting due to. Sept., 
623 

Blepharospasm in parkinsonism, July, 
228 

Blood, d^rorders, genetic aspects, July, 

pulmonary bleeding in, Sepl., 490 
iodine, in hyperthyroidism, July, 
286 

vessels, diseases of, pulmonary bleed- 
ing in. Sept., 489 

Bones, diseases, in aged, July, 138 
Botulism, July, 265 
in children, July, 28 
Brain abscess in children, July, 43 
tumors in children, July, 47 
Breast, diseases of, differential diag- 
nosis, Sept., 625 
Brill’s disease, July, 52 
^^^^'-^diseases of. causing bleeding, 

^' 591 ^'^' asthma, treatment, Sepl., 

Bronchiectasis as cause of feA-er in 
children, July, 18 
pulmonary bleeding in. Sept., 485 
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I!roncliitis, chronic, cmphyscm.n in, 
Xc/./., 413 
in npctl, July, 135 

nroncholithi.nsiF, pulnion.nry lileeding 
in. Sept., 4K6 

Bronchopiilnionarj- hlcctlitig, fli.ignosis 
and trcatnicnt, Srpt., 4.S3 
Hronclioscopy in pulmonary licinor- 
rliapc, Sept., 492 
Brucella rnclitcnsis, July, 51 
Bulky foods, laxative value, Sept., 44'> 


t' \ kiii:nci.i-; of kidney in children, 
July, 33 

Carcinom.-i of breast, .Sept., 641, (>42 
of cervix, diagnostic mistakes in, 
July, 78 

of lung, pulnionarj- bleeding in, 
Sct>l., 487 

Cardiac. Sec Heart. 

Cardiovascular disease in aged, Jtilv, 
139 

physical exercise in, July, 191 i 
Cardiovascular-renal disease, preven- 
tive aspects, July, 209 
Cellulose in foods. Sept., 450 
Cereals, thick, feeding of, in gastro- 
cntcrospasm. Sept., .518, 519 
Cerebral adiposity. Sept., 374 
edema and hemorrhage in newborn, 
July, 105, 109 

Cervical lymphadenitis in children, 
July, 14 

Cervix, carcinoma of, diagnostic mis- 
takes, July, 78 

Chickenpox, encephalitis in. Sept., 433 
Cholecystitis, acute, diagnosis. Sept., 
472 

chronic, diagnosis. Sept., 473 
Cholecystography, intravenous. Sept., 
475 

oral, Sept., 478 
Cholcsterosis, Sept., 473 
Cogwheel motor rigidity, July, 232 
Colds, common, ns cause of fever in 
children, July, 9 

Colic, infantile, classification and 
treatment. Sept., 511 
Colitis, ulcerative, in children, July, 24 
Constipation and hypothyroidism. 
Sept., 340 

bulky foods in. Sept., 449 
Contact dermatitis. Sept., 651, 653 
Contractions of heart, premature, 
July, 177 

Convulsions, uremic, treatment. Sept., 
532 

Corpus spongiosum, marked indura- 
tion, in gonorrhea, July, 155 
Cosmetics and eczema. Sept., £61 


Cowperitis, gonorrheal, July, 155 
Cramps and hypothyroidism, Sept., 
340 

Cretinism, Sept., 355 
Cyanosis of newborn, diagnosis and 
treatment, July, 99 
Cystic mastitis, chronic. Sept., 637 
Cystitis in children, July, 34 


IlKFitctTloN', influence of indigestible 
residue on, Sept., 453 
Dehydration fever in children, July, 
47 

Dercum’s syndrome. Sept., 374 
Dermatitis, contact. Sept., 651, 653 
Diabetes mellitus, borferline. Sept., 
346 

with hypothjToidism, July, 279 
Diaphragmatic pleurisy in children, 
July, 18 

Diathesis, exudative, Sept., 656 
Dick antito.xin, July, 314 
test, July, 312 
toxin, July, 313 

Diet in cardiovascular-renal disease, 
July, 21i 

in constipation. Sept., 449 
in myocardial insufficiency, Sept., 
555 

in uremia. Sept., 529 
Digestive tract diseases in aged, July, 
132 

Digitalis in myocardial insufficienc>’, 
Sept., 549 

Diuretics in myocardial insuffidenc)'. 
Sept., 553 

in uremia. Sept., 530 
Diverticula, esophageal, in aged, Jul}\ 

' Drugs causing fever in children, July, 
45 

Duodenal obstruction in newborn. 
Sept., 621 

Dwarfism, Sept., 353 
hypothjToid, Sept., 356 
Paltauf, Sept., 362 

Dysentery, amebic, in children, July, 
24 

bacillarj', in children, July, 24 
Dyspituitarism, postencephalitic, Jtuy, ■ 

229 

Dystonia, neurovegetative, July, 2ii 
Dystrophia adiposogenitalis. Sept., 3 1* 


Ectopic pregnancy, July, 77 
Eczema, Sept., 651 
Eczematids, Sept., 654 
Edema, cerebral, in newborn, July, 
105, 109 
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Emphysema, early diagnosis and treat- 
ment, Sept., 437 
Empyema, July, 329 
encapsulated, in children, July, 18 
Encephalitis, clinical types, diagnosis 
and treatment. Sept., 415 
epidemic. Sept., 419 
dj-spituitarism following, July, 
229 

parkinsonism follomng, diagnosis 
and treatment, July, 223 
in children, July, 39 
toxic. Sept., 415 
postx'accinal. Sept., 430 
Encephalomyelitis, acute dissemin- 
ated, associated with infections. 
Sept., 430 

Endocarditis, subacute bacterial, in 
children, July, 57 

Endocervicitis, chronic, treatment, 
July, 119 

Endocrine disturbances, borderline 
Sept., 337 
in aged, July, 138 

infantilism, diagnosis and treat- 
ment, Sept., 353 
obesity. Sept., 369 
symposium. Sept., 335 
Enterospasm, infantile, classification 
and treatment. Sept., 511 

hypothyroidism. Sept., 

Epidid>'TOitis, gonorrheal, July, 150 
Erysipelas in aged, July, 137 
Esophagus, obstruction, in newborn, 
otfp/., 617 

aged, July, 

Estropnic hormone therapy in gon- 
orrh^I vaginitis. Sept., 669, 675 
i-xantheni subitum, Jtily, 48 
-xerdse in cardiac conditions, July, 

Exophthalmic goiter, July, 285 
tAtrasx-stoles, July, 177; Sept., 540 
Exudative diathesis. Sept., 656 

'vj*! 330 ''*^^' h>Tx,thyroidism, 
to Vomit- 

ing in newborn, Sept., 616 
c\ ers In childhood, obscure origin 
symposium on, yi,/_v 1 
I hro-adenoma of breiit. Sept. 633 
ibromyxoma of breast. Sept., 636 
loradex in gonorrheal vaginitis. Sept., 

I oltiruhiis, gonorrheal, July 153 
I >H>d poisoning in chlld'ren, .Tuty, 


Food residue, indigestible, influence on 
defecation. Sept., 453 
method of isolating. Sept., 450 
necessity in diet. Sept., 455 
Foods, bulky, laxative value. Sept., 
449 

Foreign body in lung, pulmonary- 
bleeding in. Sept., 488 
Fractures in aged, July, 138 
Frdhiich’s sj-ndrome. Sept., 374 
Functional disorders of children, diag- 
nosis and treatment. Sept., 581 
Fungus infections of lung, pulmonary- 
bleeding in. Sept., 488 
Fusospirochetosis of lung, pulmonary 
blerfing in. Sept., 488 

Gallbladder, stoneless, diagnosis, 
Sepl., 471 

strawberry, Sept., 473 
Gallstones in aged, July, 134 
Gangrene of lung, pulmonary bleed- 
ing in. Sept., 487 

Gastro-enterospasm, infantile, classi- 
fication and treatment. Sept., 511 
Gastro-intestinal obstruction as cause 
of vomiting in newborn. Sept., 617 
Genetic aspects of certain blood- 
system disorders. Sept., 253 
Genito-urinary system, diseases, in 
aged, July, 134 
Genatrics, July, 127 
German measles, encephalitis in. 
Sept., 433 

Gigantism, Sept., 387 
Glandular fever in children, July, 55 
Goiter, toxic, July, 285 
Gonorrhea in male, complications 
treatment, July, 147 
Gonorrheal arthritis, July, 152 
prostatitis, July, 150, 161 
vulvovaginitis, July, 123; Sept., 665 
(jraves disease, July, 285 
Grippe, intestinal, July, 26 
Growth hormone therapy. Sept , 365 
G>-ne<»Iogy, diagnostic mistakes, July, 

problems of family physician, sym- 
posium on, July, 59 

Habit vomiting in newborn. Sept. 624 

^^^*545 
block, JiJy, 185 

and hj-pothyroidism, Sepl 339 
disea^, in aged, Jjdy, 139^ ’ 
pulmonary- bleeding in Sept 4RO 
Ph>;sical exercise \n, /y 
-th.^^^^osis in new-boVnI%, 
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Heart, irregularities, diagnosis anrt 
treatment, July^ 175 
significance, .S’c/j/., 557 
premature contractions, July, 177 
Ilcniiccllulose in foods, .SV/j/., 450 
Hemoglobinuria, paroxysmal, Jtily,S(> 
I lemopliilia, July, 25S ’ 

Hemoptysis, diagnosis and treatment. 
Sept., 4S3 

Hemorrhage, cerebral, in newborn, 
July, 105, 109 

pulmonary, diagnosis and treat- 
ment, Sept., 483 

Herpes zoster, treatment, July, 239 
Hodgkin’s disease in children, Julv, 
54 

Hormone therapy in gonorrheal vag- 
initis, Sept., 669, 675 
in habitual abortion, July, 96 
in hypopituitarism. Sept., 384 
in infantilism. Sept., 360, 364, 365 
in sterility, July, 70 
Hyperinsulinism, diagnosis and treat- 
ment, Sept., 393 

Hyperpituitarism, treatment. Sept., 
386 

Hypertension in cardiovascular-renal 
disease, Jul^’, 209 
Hyperthyroidism, July, 285 
borderline cases. Sept., 342 
with normal metabolic rate. Sept., 
344 

Hypoglycemia of hyperinsulinism. 
Sept., 393, 402 

differentiation from other states 
of hypoglycemia. Sept., 404 
spontaneous, Sept., 347 
Hypogonadism, primary, July, 68 
Hypopituitarism, treatment. Sept., 379 
Hypothyroid infantilism, Sept., 356 
Hypothyroidism, borderline cases, 
Sept., 337 

in diabetes mellitus, July, 279 


ICTERO-ANEMiA, hemolytic, genetic 
aspects, July, 256 

Impedance angle in hyperthyroidism, 
July, 287 

Infantile colic, classification and treat- 
ment, Sept., 511 

Infantilism, endocrine, diagnosis and 
treatment. Sept., 353 

Infections, acute, in aged, July, 137 
encephalitis following. Sept., 430 
in newborn, vomiting due to. Sept., 
622 

Inflammatory diseases of breast. Sept., 
627 

pelvic, ectopic premancy and, 
differentiation, July, 77 


Influenza, encephalitis following. Sept., 
437 

in children, fever in, July, 18 
Inpuinal lymphadenitis in gonorrhea 
in male, July, 156 
Injuries of lung, pulmonary bleeding 
in, Sept., 487 

Intestinal grippe, July, 26 
obstruction in aged, July, 133 
tuberculosis in children, July, 21 
Iodine, blood, in hyperthyroidism, 
July, 286 

Irritability and h>'pothyroidism. Sept., 
339 


Jaimnesk type B encephalitis. Sept., 
423 

Jaundice, epidemic, in children, July, 
29 


Kidney, abscesses, multiple, in chil- 
dren, July, 33 

carbuncle, in children, July, 33 
tuberculosis, in children, July, 34 
tumors, in children, July, 34 


Lead encephalitis. Sept., 417 
Leukemia m children, July, 54 
Lethargic encephalitis. Sept., 419 
Lignin in foods. Sept., 450 
Lipomatosis, Sept., 378 . , 

Liver, enlargement, diseases assoaated 

with, diagnosis, July, 295 
Lobectomy in pulmonary hemorrhage. 
Sept; 492 

Lorain-Levi infantilism. Sept., 362 
Lung, abscesses, multiple, in children, 
July, IS . . A 

hemorrhage from, diagnosis ana 
treatment. Sept., 483 
diseases, in aged, July, 135 
Luxus consumption. Sept., 365 
Lymph nodes, mesenteric, tubercu- 
losis of, July, 22 f 

Lymphadenitis, cerxdcal, as cause 
fever in children, July, 14 
inguinal, in gonorrhea in male, July, 
156 . , 

Lymphangitis, gonorrheal, m ma ■ 
July, 156 


Malaria in children, July, 53 
inoculata, July, 53 
Malpositions of uterus, diagnost 
mistakes, July, 79 
Malta fever, July, 51 
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Mastitis, cystic, chronic, Sepl., 63/, 
641 

pyogeni^ acute, ScpL, 627 
chronic, Sepl., 630 
tuberculous, Sepl., 630 
hlastoiditis as cause of fever, July, 15 
Measles, encephalitis in, Sepl., 432 
Mediastinal abscess in children, July, 

19 

infection, as cause of fever in chil- 
dren, July, 18 

Meningitis, acute aseptic, July, 41 
lymphocytic, July, 40 
serous, Sepl., 438 
meningocoede, July, 35 
miscellaneous forms, July, 38 
syphilitic, July, 42 
tuberculous, July, 37 
Menopause, abnormal bleeding before 
and after, causes, July, S3 
Menstruation, dcarious, from lungs, 
Sepl., 490 

Mesenteric lymph nodes, tuberculosis 
of, July, 22 

Metabolism, basal, in hyperthyroid- 
ism, July, 288 

Miscarriage, diagnostic mistakes in, 
July, 76 

persistent, July, 81 
Monckeberg's sclerosis, July, 130 
Mononucleosis, acute infectious, July, 
55 

Morbus coendeus, July, 106 
Mumps, encephalitis in, Sepl., 436 
Muscular pains and hypothyroidism, 
Sepi.,m 

Myocardial insufficiency, treatment, 
Sept., 547 

M^ocoma, intracanalicular, of breast 
Sepl., 636 


Obstetric problem of family physician, 
symposium on, July, 59 
Occupational therapy in myocardial 
insufficiency'. Sept., 557 
Oculogyric crises, July, 228; Sept., 422 
Oertel terrain exercises, July,_2Q3 
Old age, diseases of, July, 127, 131 
Ornsteen's triad, July, 234 
Osteomyelitis in children, July, 49 
Otitis media, fever due to, July, 15 
Ovalocy'tosis, July, 257 
Ovarian failure, primary, July, 68 


Nanosomia hypothyTOtica, Sept., 361 
Nasal septum, ulcer of, and hypolhy'- 
roidism, 5'c^t., 338 

Ncoarsphenamine in herpes zoster 
July, 248 

Xephrosderosis in aged, July, 134 
NcuroarculatOT^' asthenia simulating 
hyperthyToidism, Sept., 343 
Neuroses from general practitioner’s 
viewpoint. Sept., 559 
Newborn, cyanosis of, July, 99 
sepsis of, July, 47 
vomiting in. Sept., 615 


and hypothjToidism, Sept., 


I 'nr.siTY 
556 

endoerme, Sepl., 369 
exogenous. Sept., 376 


Paget’s disease in aged, July, 138 
Paltauf dwarfism. Sept., 362 
Pancreatitis, acute, in children, July, 
26 

Parafrenal sinusitis in gonorrhea, July, 
158 

Paraphimosis, gonorrheal, July, 157 
Paratyphoid fever in children, July, 23 
Parkinsonism, Sepl., 422 

incipient, diagnosis and treatment, 
July, 223 

Paroxysmal tachycardia. Sept., 544 
Parrot fever, July, 56 
Pastia’s sign, July, 309 
Patch tests in eczema, Sepl., 659 
Pel-Ebstein Hodgkin’s disease, July 
54 

Pelvic inflammatojy disease, ectopic 
pregnancy and, differentiation, Jidy, 
77 

Peptic ulcer, Sept., 461 
Perinephric abscess in children, July, 
33 

Peritonitis in children, fever in, July 
25 

tuberculous, in children, July, 22 
Pertussis, encephalitis in. Sept., 436 
Phenobarbital in infantile colic. Sept 
517,522 

Phimosis, inflammatory, in gonorrhea, 
July, 156 

Phlebitis, dorsal, gonorrheal, July, 156 
Phrenic nerve injury in newborn, July 
105, 110 • J'. 

Phyone, Sepl., 360, 364, 384 
Physical exercise in cardiac conditions 
July, 191 ’ 

Pill-rolIing tremor, July, 232 
Pituitary' basophilism. Sept., 349, 387 
hyperfunction, treatment, Sepl 379 
infantilism, Sepl., 362 
insufficiency in sterility, July 67 
tr^tment. Sept., 379 
Pituitnn in herpes zoster, July, 246 
f leunsy, acute, treatment, July 323 
diaphragmatic, in children, 
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Pncunioronioais, pulinnrinr>' l)lcc(lin(; 
in, Sel>l., 4S,S 

I’neunionccloiny iti pulnionary Iitin- 
orrhagc, Sct>t., 492 
I’ncumonia in aged, July, 126 
in children, fever in, July, 17 
pulnionarj- bleeding in, Set>t., 4RS 
I’neuniothorax, artificial, in pulmon- 
ary hemorrhage, Scjit., 492 
Poliomyelitis, July, 38 
Postmenopausal bleeding, causes, Julv 
S8 

Postural emphysema, Scpl., 442 
Pregnanev, and hypertension, July, 
221 

ectopic, pelvic inllammator)’ disease 
and, dilTerentiation, July, 77 
Premenopausal bleeding, causes, July, 
85 

Prephysin, Sepl., 386 
Prostatic hypertrophy, July, 135 
Prostatitis, chronic, management, 
July, 161 

foci of infection in, July, 168 
gonorrheal, July, 150, 161 
Pruritus in uremia, treatment. Sept., 
533 

Psittacosis, July, 56 
Psychoses from general practitioner’s 
viewpoint. Sept., 559 
in aged, July, 140 
Pulsus alternans, July, 188 
Purpura in children, July, 57 
Pyelitis in children, fever due to, July, 
31 

Pyloric obstruction in newborn, Scpl., 
618 

Pyridium therapy in gonorrheal vag- 
initis, Sept., 672 

Pvuria in children, fever due to, July, 
31 


Riedel’s lobe, July, 299 
Koclej' Mountain spotted fever, July, 
52 

Roentgen diagnosis of silicosis, Sepl., 
505 

of stoneless gallbladder. Sept., 474 
treatment, of herpes zoster, July, 
244 

Roseola infantum, July, 48 
Rumpel-Lecde’s sign, July, 309 


RAiiiiis inoculations, encephalitis fol- 
lowing, Sept., 435 
Rat-bite fever, July, 52 
Relapsing fever, July, 53 
Renal-cardiovascular disease, preven- 
tive aspects, July, 2W 
Respiratory disorders in parkinsonism, 
July, 229 

infections, encephalitis following, 
Sept.^ 437 

lower, in children, fever due to, 
July, 17 

upper, in children, fever due to, 
July, 9 

Retropharyngeal abscess as caUse of 
fever in children, July, 13 
Rheumatic fever in children, July, 27, 
50 


Scarlet fever, July, 307 
Schultz-Charlton reaction, July, 315 
Sclerosis, Mdnekeberg’s, July, 130 
Scurv}’ in children, July, 49 
Seminal vesiculitis in gonorrhea, July, 
154 

Senescence, changes of, July, 128 
Sepsis of newborn, July, 47 
Sicklemia, July, 55 

penetic aspects, July, 258 
Silicosis, diagnosis and prevention 
Sept., 497 

Simmonds’ disease, Sepl., 383 
Sinus arrh>’thmia. Sept., 540 

infection, paranasal, fever due to, 
July, 11 

Sinusitis, parafrenal, in gonorrhea, 
July. 158 

Smallpox, encephalitis in. Sept., 433 
Sodium iodide in herpes zoster, July, 
247 

SpherociTes, July, 256 . 

Splenomegaly, diseases assoaated 
with, diagnosis, July, 295 
St. Louis type encephalitis. Sept., 4--1 
Stenosis, pyloric, in newborn. Sept., 
618 

Sterility in female, July, 63 
in male, July, 61 

Stokes-Oertel terrain exercises, July, 
203 

Strawberiy gallbladder. Sept., 473 
Subphrenic abscess in children, July, 
26 . , . 
Sjjhilitic meningitis in children, July, 


Tachycardia, paro.xysmal, JiJy, 
Sept., 544 T , je 

Teeth, abscessed, in children, July, •« 
Teething, fever due to, July, 48 
Telangiectasia, hereditary hemor- 
rhagic, /idy, 257 
Tetany in newborn, July, 
Thoracentesis in pleurisy, July, 3Zo 
Thymus enlargement in newborn, 

July, 107, 111 
Thyroid eczema. Sept., 657 
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Thyrotoxicosis, hypoglycemia with, 
Sept., 405 

Tonsils, Infected, and fever, July, 10 
Trauma in production of eczema. Sept., 
653 

Tremor, pill-rolling, July, 232 
Trichomonas vaginalis vaginitis, treat- 
ment, July, 125 

Tuberculosis, intestinal, in children, 
July, 21 

of kidney in children, July, 34 
of mesenteric lymph nodes, July, 22 
pulmonarj', in aged, July, 136 
in children, July, 19 
pulmonary' ble^ing in. Sept., 485 
Tuberculous mastitis. Sept., 630 
meningitis in children, July, 37 
peritonitis in children, July, 22 
Tularemia, July, 51 
Tumors, adrenal cortical. Sept., 349 
of brain in children, July, 46 
of breast, Sept., 633 
of kidney in children, July, 34 
Typhoid fever in children, July, 23 
Typhus fever, July, 52 


Ulcer of nasal septum and hy-po- 
thyroidism. Sept., 338 
peptic. Sept., 461 

Undulant fever in children, July, 51 
Uremia, treatment. Sept., 527 
Urethritis, gonorrheal, in male, July, 
. 

Uterus, malpositions, diagnostic mis- 
takes, July, 79 


Vaccination, encephalitis following. 
Sept., 430, 433 

Vaginal bleeding, abnormal, pre- and 
postmenopausal, causes, July, 83 
discharges, diagnosing, July, 80 
Vaginitis, gonorrheal, treatment, July, 
123; Sept., 665 

Vagotonia, hypoglycemia in. Sept., 404 
Vascular disease, hypertensive, July, 
209 

Vesiculitis, seminal, in gonorrhea, 
July, 154 

UHcarious menstruation from lungs. 
Sept., 490 

Vomiting in newborn. Sept., 615 
uremic, treatment. Sept., 534 
Von Economo encephalitis. Sept., 419 
Von Gierke’s disease, infantilism in. 
Sept., 355 

Vulvovaginitis, different types, treat- 
ment, July, 122 

gonorrheal, treatment, Sept., 665 


Weil’s disease, July, 29 
Whooping cough, encephalitis in, 
Sept., 436 


Yeast vulvovaginitis, treatment, July, 
124 


Zoster ophthalmicus, July, 240 
oticus, July, 240 
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CLINIC OF DR. OSCAR AUERBACH 

From the Departi.eent or Pathology, Sea View Hospital 


THE PATHOLOGY AND PATHOGENESIS OF PULMONARY 
TUBERCULOSIS 


In recent years roentgenologic findings have added so much 
to our knowledge of tuberculosis that pathology must be re- 
evaluated. 

Ranke^ divided tuberculosis into three stages analogous 
to those of syphilis. He termed the primary complex the 
first stage; the period of generalization the second stage, and 
isolated organ tuberculosis the third stage. All stages are 
related to allergic phenomena; the first stage is tuberculosis in 
an uninfected body; the second is tuberculosis in an oversen- 
sitized body; and the third stage is tuberculosis in a rela- 
tively immune body. 

The chief objection to this view is that, although the stages 
in s}T>hilis are sharply differentiated chronologically and in 
distribution, and pathologically show the changes of a single 
original infection, the total disease picture in tuberculosis has 
never been demonstrated to result similarly from a single 
infection. lUoreover, the origin of the third stage is still 


debatable. Undoubtedly many cases of isolated pulmonary 
tuberculosis do not pass through a stage of generalization, but 
arise as a result of an exogenous infection. 

The Primary Complex.— The tuberculous infection which 
begins as a nodular formation at the site of its entry into the 
body with a similar involvement of the regional lymph nodes 
uas designated by Ranke as the primary complex. In most 
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cases the primary complex runs a definite course with definite 
anatomical healing. The correspondence of the anatomical 
clianges witliin Uie focus and its draining lymph nodes dis- 
tinguishes tlie primarj' complex from reinfects. Remnants 
of die primary complex, so frequently found at postmortem, 
represent the oldest tuberculous changes in the body. 

Site and Frequency. — It is generally agreed that about 
SO per cent of foci are found in the lungs. Fewer foci are 
found in chronic pulmonan'’ tuberculosis because of the pres- 
ence of excavations. Long and careful search is often neces- 
sar}'' in order to demonstrate the remnants of a primary com- 
plex. The incidence of extrapulmonarj’^ primary infections, 
as reported, is variable, the greatest number occurring in the 
gastro-intestinal tract. The incidence of primary intestinal 
tuberculosis varies from 1.8 per cent (Puhl)- to 32.7 per cent 
(Blacklock).^ One can rely upon calcified mesenteric l 3 Tnph 
nodes, usuallj'' in the ileocecal region, as evidence of a healed 
intestinal primary complex. The intestinal primary infection 
is attributed to the bovine type of tubercle bacillus, which 
generally enters in the region of the terminal ileum. According 
to Huebschmann'* and Jaffe,® a small ulcer in this region heals 
quickly without leaving a scar. Huebschmann believes, also, 
that the tubercle bacilli may pass through the wall into the 
mesenteric lymph nodes without causing disease in the in- 
testines. It is not altogether correct to designate a calcified 
node as evidence of primary infection, for, as Jaffe has pointed 
out, nonspecific infection may result in calcification of the 
mesenteric nodes. In a few cases both primary pulmonar}' 
and primary intestinal tuberculosis are observed. Cases of 
primary tuberculosis of the skin, tonsils, and middle ear have 
also been described. 

Pulmonary Primary Focus. — The pulmonary primary 
focus, as a rule, occurs in early childhood, the greatest number 
of recent foci being seen in the first three years of hf^- 
Huebschmann reports that 60 per cent of fresh foci occur up 
to the age of fifteen years. 

5, Ye .—The foci are present chiefly in the weU aerated 
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portions of the lung. This is readily understood when one 
considers that the focus is the result of the aspiration of 
tubercle bacilli. Gbon° and PubP found tlie foci more fre- 
quently in the upper lobes, whereas K.iiss,’^ Hedren® and 
Huebschmann* found them more often in the lower lobes. 
We have never seen primary foci in Ure apical aspects of 
the upper lobes, but have found them chiefly in the lower 
parts of the lower lobes. The right lung contains the focus 
as frequently as does the left, these foci being chiefly in the 
subpleural region where there is thickening and retraction 
of the overlying pleura. 

Number of Foci . — In most instances, there is a single 
focus, although there may be multiple foci in one or more 
lobes. These may occur simultaneously, or as reinfects soon 
after the formation of the original primary focus. (Huebsch- 
mann asks whether foci which occur after the original in- 
fection may be called primary lesions.) The determination 
as to whether multiple primary foci occur at one time or at 
different periods is possible only when the foci are fresh. When 
anatomical healing is complete, it is no longer possible to as- 
certain the age of the individual nodules. 

Gross Appearance . — The size and appearance of the pri- 
mary focus depends upon the stage of development in which 
it is found. It may vary from 1 mm. to 2 cm. In the later 
stages, encapsulation and contraction cause shrinking. The 
pulmonary focus always remains smaller than the draining 
lymph nodes — this discrepancy in size being more marked in 
early than in late stages. 

Tlie first stage of primary foci has been observed only 
rarely. Those authors who have described it saw a localized 
area of pneumonia. From the rarity with which this pneu- 
monia is obser\’ed, there is no doubt that it rapidly undergoes 
r.T.'icalion. 

The earliest stage of the primary focus usually observed 
at autopsy is Uiat of an irregularly demarcated area of case- 
ation surrounded by a gray-white capsule. The lung tissue 
immediately encircling the nodule is pneumonic in character 
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When tlie nodule lies just beneath the pleura a localized fi- 
brinous pleuritis is seen. At this period, the size of the focus 
varies from 1 to 2 cm. and it is round or polygonal. 

In subsequent stages, the focus is surrounded by a definite 
gray capsule and is well demarcated from surrounding lung 
tissue. The nodule is circular in outline, and the lung tissue 
surrounding it is well aerated and sometimes emphysematous. 


- "O-r.- 



Fig. 40 . — Healed primary comple.x. The picture shows a calcified fow' 
in the left upper lobe. The lymph nodes in the left superior and left inferior 
tracheobronchial zone show corresponding changes. 

Calcium deposition occurs early in tliese foci. The first 
signs of this are seen after encapsulation has become distinct, 
and consist in fine white points within tlie caseation. This 
calcium deposition may continue until the entire focus is 
composed of a crumby, wliite mass surrounded by a gra> 
capsule. When cut with a knife the foci are gritty. The size 
of the focus now is 1 cm. or less (Fig. 40). 
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Microscopic Findings 0/ the Primary Focus.— Ghon" and Zarfl* who^- 
scribed the early appearance of the focus, found an alveolus-filling ptoce^. c 
alveoli contain an e.xudate composed of polymorphonuclear Icukocydcs, lympbo- 
cjtes, fibrin, and alveolar phagocytes. Numerous acid-fast bacilli arc present 

in this pneumonic zone. _ _ • u- t 

The pneumonia rapidly undergoes necrosis and it is usually in this stage 
of development that the early primary focus is first observed at autopsy. 
Swollen fibrin, necrotic nuclear remnants, intact polymorphonuclear Icukocydcs, 
and lymphoc>'tes, are often seen in the early stages of caseation. The clastic 
fibers of the alveolar septa, vessels and bronchioles remain intact u-ithin the 
necrotic zone and are demonstrable in the zone of caseation even after calcifica- 
tion and ossification have been established. The presence of intact clasUc fibers 
of the alveolar septa within the caseation identifies the focus as an original 
area of caseous pneumonia. The elastic fibers are destroyed only when the 
granulation tissue invades the area of caseation. The area of necrosis is sur- 
rounded by a zone of avascular epithelioid cell and giant cell tissue, containing 
fibroblasts and collagen fibrils. The cells are disposed radially along the inner 
border and tangentially on the outer aspect. The epithelioid cells may be ar- 
ranged in tubercle formation along the edge of the caseation. 

Beyond this specific granulation tissue, the alveoli contain an exudate (peri- 
focal inflammation), composed of serum, alveolar phagocytes and lymphocytes. 
The extent of the perifocal inflammation depends upon the size of the caseous 
focus which it surrounds. The microscopic picture corresponds to the irregu- 
larly demarcated area of caseation surrounded by the pneumonic zone observed 
on gross examination. 

As the area ages, the collagen fibrils laid down by the epithelioid cells be- 
come thicker and more numerous. They become hyalinized so that a definite 
capsule is formed. As this hyalinized capsule progresses, there is a simultaneous 
diminution of the epithelioid and giant celis owing to compression by collagen 
fibrils. Giant cells persist longer than epithelioid cells. 

MTien the capsule is completely formed, the focus shrinks. The nodule is 
now spbcrical in shape. This hyalinized connective tissue is called the specific 
capsule because of its origin from specific granulation tissue (epithelioid and 
giant cells). 

Surrounding this connective tissue zone there is a loose connective tissue 
layer which Aschoff has designated a nonspecific capsule. This capsule, which 
arises from the organization of a perifocal inflammation, is thin, and contains 
lymphocytes as well as a few compressed alveoli. Since this zone of perifocal 
intlammalion is not extensive, the nonspecific capsule is thin As a result of 
the shrinking of the focus there is a sUctching of the surrounding alveolar septa 
resulting in emphysema. ’ 


The caseous areas ol the primary complex tend to become calcified Cal 
emm is deposited xvilhin the caseaUon cither in irregular masses or in fine 
Strands whidi run parallel to the capsule, the latter being designated Liesen- 
gang s rings Calaura, which is deposited early, first appears as fine purple 

Icntnl" nuciL 


The process oi bone formation, which occurs noth 


great frequency in the 
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primary foci, extends over a long period of time and is usually observed in older 
individuals. Two processes occur together; resorption of calcium and the build- 
ing of bone spicules. From various parts of the specific capsule there is a 
proliferation inward of n vascular granulation tissue which rcsorbs the calcium 
and, at the same time, forms bony bands. A bony shell is laid dorvn along 
the inner edge of the capsule and extends outward to replace it. Between the 
bony trabeculae there is fatty and lymphoid bone marrow. 

Calcification and ossification are not the only ultimate fates of the pri- 
mary focus. Iluebsclimann* believes that the calcium may be completely re- 
sorbed without bone deposition. The focus may also be entirely replaced by 
connective tissue. 



Fig. 41. — Progressive primary complex. The primary focus in the hasal 
portion of the left lung is enlarged and caseous. The corresponding pen- 
bronchial tracheobronchial lymph nodes arc enlarged and caseous. 


Progressive Primary Focus. — Fortunately for the human 
race the vast majority of primary foci go on to anatomical heal- 
ing. Only a small number of cases react differently. Those 
cases of progressive primary foci that we have observed oc- 
curred early in childhood, usually in the first two years of 
life. Roentgenologically, a progressive enlargement of the 
focus was demonstrable. The enlarged focus underwent 
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central liquefaction and was followed by a bronchogenic 

dissemination (Fig. 41). , ^ 

The gross appearance of the cavity ^ 2 

of an irregular shaggy excavation lined by so t ^ ‘ 

Studded throughout both lungs are large caseous nodules 
sublobular and lobular in size. Some of these may also 



Fig 42 — Progressive primary complex in tie stage of Uquefaction. The 
pnmarv focus in the right lower lobe is greatly enlarged and has undergone 
hriuftaction The corresponding right inferior and right superior tracheo- 
lironchial hrnph nodes also show soltening and liquefaction. The remaining 
lunc tissue in the right lung and the entire left lung is studded with large areas 
ul I ascou' pneumonia These caseous foci are part bronchogenic in origin 
and part hematogenous. 


undergo liquefaction and cavity formation. Strikingly char- 
acteristic are the regional hmiph nodes. They are extensively 
enlarged and caseous and often show central liquefaction simi- 
lar to that seen in the focus. The corresponding changes in 
the focus and its draining hmiph nodes identify the primary 
lomplcx during progression, as well in anatomic healing. 
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Microscopic examination of the primary cavity reveals a 
scarcity of encapsulation. The sublobular and lobular areas 
are characterized by the lack of productive reaction at their 
peripheries. 

The extensive caseation of the tracheobronchial lymph 
nodes indicates an oveiAvhelming infection in the lymph stream. 
Autopsy often reveals a large nodular tuberculous dissemina- 
tion in the parenchymatous organs as well as a tuberculous 
meningitis. This overwhelming hematogenous dissemination 
is understandable in view of the extensive pouring of tubercle 
bacilli from tlie Ijunphatic system into the blood stream (Fig. 
42 ). 

The Lymph Nodes of the Primary Complex. — Afferent 
and efferent lymphatic systems are present in the lungs 
(Blacklock).^ The afferent system extends to the pleura 
and the efferent S3^stem drains into the Ijrmph nodes of the 
hilus. Pulmonary lymph nodes are present along the course 
of the bronchi as tlie lymphatics approach the hilar regions. 
Those lying in the angle between the trachea and bronchi 
are the nodes most extensively involved. The superior tracheo- 
bronchial nodes are connected with the paratracheal nodes 
while the inferior tracheobrondiial nodes communicate with 
the mediastinal and, in turn, with the peripancreatic nodes. 
Thus, the peripancreatic l3TOph nodes are part of the primary 
complex. Lymphatic vessels connect the l3Tnph nodes of both 
hili so that, as tlie primary complex progresses, caseation 
may cross over to the nodes in the tracheobronchial region 
on the opposite side. 

Gross Changes . — The tuberculous process is one of rapid 
and total caseation involving the chain of lymph nodes which 
extends from tlie focus to the tracheobronchial angle. On 
cross section the lymph nodes, which are greatly enlarged, 
are dry, caseous, and surrounded by a well defined, thin gray 
capsule. Those within the lung are smaller than those of the 
tracheobronchial region, since the pulmonary l3mph nodes are 
normally smaller than tliose outside the lung. The location 
of the focus is indicated by the region of most extensive m- 



PULMONARY TUBERCULOSIS 


697 


TOlvement of the tracheobronchial lymph nodes. Thus, if 
the right inferior tracheobronchial nodes are most involved, 
the primary focus is usually in the right lower lobe. 

Anatomic healing of the Ijunph nodes, characteristic of 
the primar)^ complex, is similar to that of the focus. All of 
the Ijunph nodes in the chain, however, do not progress to 
calcification. Those within the lung shrink and are replaced 
by fibrous tissue. 

One of the caseous peribronchial or tracheobronchial lymph 
nodes of the primary complex may soften and rupture into 
a bronchus, causing an aspiration caseous pneumonia and 
cardtation. A node may also rupture into a blood vessel and 
cause an hematogenous dissemination. 


Microscopic Picture oj the Lymph Nodes . — ^In the early stage, there is ex- 
tensive homogenous caseation of the entire node. The formation of specific 
granulation tissue surrounding the area of caseation, capsule formation, calcium 
deposition, shrinkage of the node, and ossification occur in the same manner as 
has been described in the primary focus. Ossification, however, occurs much 
less frequently in the lymph nodes than it does in the primary focus. 


The Stage of G-eneralization. — Early generalization 
corresponds to the second stage of Ranke. It is tuberculosis 
developing in the oversensitive body, and may be manifested 
in various forms. There may be a miliary seeding through- 
out the lung or the nodules may be sublobular and lobular — 
large nodular tuberculosis. The large nodular seeding occurs 
in early childhood, and the majority of these cases coming 
to autopsy show a tuberculous meningitis with multiple tuber- 
culomata of the brain. 


Gross Appearance . — ^The lungs are voluminous and on 
section reveal sublobular and lobular yellow areas of caseation 
which fuse irregularly with the surrounding pneumonic in- 
filtration (perifocal inflammation). Some authors (Jaffe® 
and Huebschmann^) have described a central liquefaction of 
certain of the foci. Liquefaction of some of these areas wfll 
add a bronchogenic factor to an hematogenous spread (Fig. 43) 


^Vtcroiccpic 
rrrnc rcvual< a 


Fir.dir.z, ol Early Gncrai;:alion.~Zr:2.Trasa.\ion 

caseous pneumonia in which elasUc fibers of the 


of the yellow 
involved lung 
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parenchyma arc, for llic most part, still intact. There is little evidence of 
reparative activity in the form of productive reaction at the periphery of these 
Gaseous areas. The perifocal reaction, however, is e.vtcnsive, the alveoli ad- 
jacent to the caseous foci containing a scrocellular c.vudate. The sublobular 
and lobular areas arc no different from those seen in chronic pulmonary tuber- 
culosis. 



Fig. 43. — Early generalization. Caseous nodules of v-arious sizes are present 
throughout both lungs. The tracheobronchial lymph nodes are enlarged and 
caseous. The enlarged nodular dissemination followed soon after the pnmarv 
complex. 


Late gcncralhation is tlie type of dissemination known as 
generalized miliary tuberculosis because, in the great majority 
of cases, the nodules approach the size of millet seed (1 mm.)- 
It occurs in adult life and is present most frequently in cases 
of extrapulmonary tuberculosis, particularly in skeletal and 
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genito-urinary tuberculosis (Reisner^^) . PageP^ and Huebsch- 
mann^ consider that the presence of progressing tuberculosis 
of a single organ excludes miliary tuberculosis, but Jaffe'^ dis- 
agrees because in 20 per cent of his cases of miliary tubercu- 
losis, chronic pulmonary tuberculosis was also present. 

Generalized miliary tuberculosis has a varied pathogenesis. 
Benda^^ describes a tuberculous periphlebitis which occurs 
through the extension of a tuberculous organ focus into a vein. 
The caseous focus — ^usually a lymph node — ruptures into a 
vein and, in this manner, leads to a generalized miliary tuber- 
culosis. This type of dissemination, which is rare, presents an 
even seeding throughout all organs. The tubercles are of the 
same age and size. Intimal tubercles, as described by Weigert,^® 
are more frequently observed. The areas of caseation which 
surround the veins extend into the wall of the vessel and form 
the intimal tubercles or tuberculous endophlebitis, found most 
frequently in small lung veins. In form and appearance, the 
Weigert polypoid intimal tubercle is similar to a thrombus. 
Tubercles in the pulmonary veins will result in a seeding in 
the organs supplied by the greater circulation. PageB^ agrees 
with WeigerP® that the intimal focus is the source of a gen- 
eralized miliary tuberculosis. 

The views of Weigert^® are not accepted by Huebschmann,^ 
who observed cases of generalization in which the intimal focus 
could not be found. Although he has observed tuberculous 
ulceration of a pulmonary vein and thoracic duct with thick 
layers of tubercle badUi, the majority of his cases revealed 
intimal tubercles of the pulmonary veins and thoracic ducts 
which were no older than tlie other miliary tubercles, and were 
certainly incapable of releasing masses of tubercle bacilli into 
the blood stream. Rich,’^® Pinner and Kasper^® also believe 
that there is not a sudden invasion of bacilli from an intimal 
focus into Uie blood stream, but rather that there is a lymphatic 
drainage from an organ focus, and, in turn, an emptjdng into 
the venous circulation. They believe that the tubercle ba cill i 
multiply in the blood stream resulting in an hematogenous 
dissemination. We, too, feel that the occurrence of hematogen- 
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nil? niilian' tubcrciilosi? is due to lymphatic drainage from 
an organ focus and lliat tlic foci most frequently encountered 
arc skeletal and genito-urinary. 

Gross A /jpcaraiirr . — Two forms of miliary tuberculosis 
of the lung must be differentiated: an acute form, in which 
death occurs within four weeks after dissemination, and a sub- 
acute or chronic form in which tlie disease persists for a longer 



Fig. 44. — Late generalization. Both lungs are studded with naillet seed 
nodules. The left pleura is thickened and calcified, and on the inner surface 
soft cheesy particles are still present. 

period. In the acute form, the lungs are voluminous and 
heavy and the lung substance is studded witli irregular flat 
yellow nodules, up to 2 mm. in size, which fuse irregularly with 
the surrounding pneumonic tissue. In the subacute or chronic 
form, the lungs are better aerated and contain gray elevated 
nodules smaller than those found in the acute form and sharply 
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the nodules are larger and more numerous in' the apical ventral 
aspect than in the posterior basal aspect (Fig. 44). 


Microscopic Picture oj Generalized Tuberculosis . — In the acute form, the 
exudative character of the nodules predominates, and the picture is the same 
as that of sublobular caseous pneumonia, as will be described. The productive 
reaction in the form of epithelioid cell proliferation is seen only sparsely at the 
periphery of these areas. These foci are rich in tubercle bacilli. In the sub- 
acute or chronic form, two types of nodules are seen. One is the typical epi- 
thelioid cell tubercle containing one or more Langhans giant cells and sur- 
rounded by a dense lymphocyte collection; the other has a central area of 
caseation surrounded by a wall of epithelioid cells and an occasional giant 
cell. In the area of caseation the elastic outlines of the former alveoli are often 
intact, indicating that the process was originally pneumonic in character. The 
alveoli surrounding the nodules contain little or no exudate. 


It is generally believed that cellular epithelioid cell 
tubercles arise from interstitial tissue. Huebschmann/ how- 
ever, contends that epithelioid cell tubercles are later stages 
of exudative miliary foci, on the basis of the fact that in cases 
where the exudative foci predominate, the duration is no longer 
than four weeks, whereas when the nodules are chiefly pro- 
ductive in character the duration is more than eight weeks. 
He believes, moreover, that epithelioid and giant cells occur 
secondarily and may partly or completely replace the area 
of caseation, or form a zone around the necrotic area. He 
regards the presence of elastic fibers of the alveolar septa still 
intact in the caseous zone as conclusive evidence of tubercles 
originating as exudative foci. Although PageP^ concedes that 
many of the tubercles originate as exudative foci, he maintains 
tliat the cellular tubercles are productive from the start. 


A miliary dissemination may occasionally be observed in 
Uie course of the bronchi and blood vessels. These nodules 
arc free from caseation and are purely productive in character. 
.'^s the collagen fibrils become thicker and more numerous and 
the epiOielioid and giant cells disappear, concentric nodules 
of hyalinized connective tissue remain. The perivascular ar- 
rangement of the nodules and their loss of specificity as well 
as the deposition of coal pigment within them make their 
dificrentiation from miliarx' silicosis difficult, a difficulty 
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stressed by Tesseraux and Olmos.^^ The points of differentia- 
tion are Uial in silicosis the vessel is in the center of the sili- 
cotic nodule, no epithelioid and giant cells may be found, and 
there is a historj' of exposure to dust. 

Isolated Pulmonary Tuberculosis. — The development 
of tuberculosis in one system of the body has been designated 
as isolated organ tuberculosis and represents the third stage 
of Ranke’s classification. The involvement of the gastro- 
intestinal tract, as well as the trachea, bronclii and laryn.x, is 
considered as part of the system of isolated pulmonarx^ tuber- 
culosis, because tuberculosis in these tissues depends upon, 
and is the result of, tuberculosis in the lungs. This Upe de- 
velops long after the primary complex has healed. The manner 
in which it develops lias divided pathologists into two groups. 
One group believes that there is an endogenous exacerbation 
of the primarj' focus or an apical or subapical focus. The 
other group attributes the origin to a new exogenous infection. 
Unfortunately, tlie origin of chronic pulmonarx^ tuberculosis 
can be studied only in its early phase; as soon as extensive 
cavitation is present such observation is no longer possible. 

End 0 gowns Origin. — Pagel,^® Schmincke,^'* Huebschmann^ 
and Ghon~° believe that isolated phthisis originates as an 
endogenous e.xacerbation of a primarj^ complex or an apical 
or subapical focus. Such exacerbation has been observed by 
PageP® in about 25 per cent of his cases, and most frequently 
in the age group between 16 and 25. The exacerbation is 
present more frequently in the glandular portion than in the 
lung focus. Ghon,'® Jaffe'^ and others also have found exac- 
erbation of the lymph node component of the primary com- 
plex witli greater frequency than tliat of the pulmonary focus. 

In tlie lymph node the calcified area is encircled by a fresh 
area of caseation. In the reactivation of the primary focus, 
an encircling of the oldei focus by a fresh area of caseation 
is much less frequent than is the invasion of an outer portion of 
the focus by a tuberculous granulation tissue. Isolated pul- 
monary phthisis is the result o. a lymphatic drainage from the 
exacerbated area wi-i subsequent emptying into the venous 
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circulation. The seeding will occur first in the apical aspects 
of the upper lobe and the fresh areas produced become an 
isolated phthisis. 

Many investigators doubt the presence of virulent bacilli 
in the primary complex. Jaffey^ assuming that bone cannot 
be laid down in the presence of virulent bacilli, points out 
that the process of ossification is frequently observed in the 
primary complex. Opie and Aronson^" have found tubercle 
bacilli in various parts of the lungs and in lymph nodes free 
from any tuberculous change. 

Endogenous Origin from Hematogenous Apical Foci . — 
Various types of tuberculous nodules are observed at the 


apices of the lungs. There are postprimary hematogenous 
miliary seedings to the apices which, because of lack of pro- 
gression of the tuberculous process, are abortive tubercles 
and have been called by Neumann^ “mUiaris descreta.” These 


are^ may change into dense scars — “fibrosa densa” — and the 
imliary nodules tend to become latent so that there is little like- 
lihood of their reactivation. The scars are seen with greater 
frequency as puberty is approached. Other postprimary foci 
seen m the apices of the lungs are small, encapsulated, caseous 
are^, designated as “Simon^-* foci.” These foci occur as 
ear y postprimary or intraprimary seedings. HistologicaUv 
ey do not differ from a primary focus except that thev 

Unlike the primary 
they have no regional lymph nodes with correspondina 

anatomy, ^ 

cation" k “ 7 ™ caseation, ossiS- 

IS rarely seen. Many authors believe that isolated 

monaty tuberculosis arises from these foci and from the W ' 

u 0 ervase similar, subapical Aschoff-Puhl foci WhetV’ 

the Aschoff-Puhl foci are endogenous or exogenous in 
(1 Puhl,= who originallv described them bpL^^*^ 

;a> .hey ate exogenous, and AschoP concSs Sgd 
the other hand, contends that they are endosenon. ^ \ °° 

1 cntjcal with Simon foci. One reason for Pagel’s end^^'^ 
^tand ,s that the .Aschoh-Puhl foci are found three Um^^ 
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often in gcncrnli/.ation forms of tuberculosis as in isolated 
phthisis. The only actual differences between the Simon and 
Asclioff-Puhl foci are that the former are smaller and apical 
in location. The Aschoff-Puhl focus may show bone deposi- 
tion, which has been described by Puhl- in three cases. The 
reactivation of the Simon-.‘\schoff-Puhl foci may occur in the 
same manner as the e.xacerbation in the primary complex. 
Page!’'' has shown that these apical foci lie in changed lung 
tissue. In this region tliere is scarring and retraction of ihe 
lung apices with widening of the apical bronchus. It is through 
tliese dilated small bronchi tliat the invasion from the exacer- 
bated focus extends into the basal aspects of the lung. This 
broncliial aspiration is believed by many authors, notably 
Loesdike,-” Schuermann,-' and Huebschmann,-* to result in 
early infiltration, which initiates isolated pulmonary tuber- 
culosis. 

Exogenous Origin . — ^The theorj'- of exogenous origin has 
been expounded chiefly by the clinician with the aid of the 
roentgen examination. It was the observation of the shadow 
and later cavity formation in the infraclavicular region, noted 
by Wessler and Jaches,-® Assmann*® and others that weakened 
the tlieretofore inflexible opinion of pathologists that isolated 
pulmonary tuberculosis begins in the apices, hence is of endog- 
enous origin. Schuermann®^ and Loeschke®® believe that the 
early infiltrate is the result of a bronchial aspiration from an 
exacerbated apical focus. That many cases are indisputably 
of exogenous origin is shown by the presence of early infiltrates 
in tlie lung in which no apical foci are present, whereas in other 
cases, where apical foci exist, no evidence of exacerbation is 
seen.’ Assmann®® observed these infiltrates chiefly in the lateral 
infraclavicular region and concluded that they are found most 
frequently in individuals who have been in contact with tuber- 
culous patients. He made these observations in a tuberculosis 
hospital where routine roentgen examinations were done on em- 
ployees. Although resolution of these foci may occur before 
the stage of caseation develops, most often they progress to 
caseation and cavitation. After a cavity is formed, other areas 
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of caseation and cavitation (daughter cavities) result from 
aspiration' of the liquefied particles containing tubercle bacilli. 
The early infiltrate in some cases has a more basal location. 

Gross Appearances of Isolated Pidmonary Tuberculosis. 

A surr^ey of the lungs reveals old cavities in the apical aspects 
with caseous lobular pneumonia and fresh cavities and acinous 



Fig. 45. — Adnous nodose tuberculosis. There is a “tennis racket” excava- 
tion in the right upper lobe ivith a large branch of the right upper lobe bronchus 
opening into it. The acinous nodose extension involving both lungs evenly 
is the result of repeated hemorrhages. There is also calcification of the superior 
tracheobronchial lymph nodes on the right side. 

foci in the basal aspect. The apical portion shows evidence 
of healing in the form of fibrosis and scarring; the basal por- 
tion contains the fresher foci in which exudative reaction 
predominates. Cavities are present in the dorsal and lateral 
portions of the apical aspects, and may reach such proportions 
ihat they occupy the greater part of the upper lobe. Through 
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roentgenologic study, often with pathological confirmation, 
Reisner®° has shown that the oldest cavities are not alwa}^ 
present in the upper lobe but may be located in the apical 
region of the lower lobe. The changes found in both lungs 
at autopsy may be s 3 Tnmetrical with apical cavities and nodular 
seedings in the basal aspects; or, one lung may show extensive 
involvement while the other is relatively free. Hemorrhage 
markedly affects the disease process, by canying from the 
cavities a suspension of tubercle bacilli which is aspirated into 
other lung parts. The more severe the hemorrhage, the greater 
the extension into the basal aspect, with predominant large 
areas of caseation. In the more chronic form acinous nodose 
involvement dominates the picture (Fig. 45). 

The regional lymph nodes are swollen, grayish in color and 
contain coal pigment in variable amounts. Caseation is seen 
only in those cases where there is an extensive confluent lobular 
caseous pneumonia in the lungs, or where there is a generalized 
lymphatic enlargement throughout the body, with caseation. 
Caseation of the lymph nodes may occur in the puberty type 
of tuberculosis described by Aschoff^^ and later elaborated by 
Beitzke®^; the nodes are enlarged and caseous but the lungs 
are similar to those in the adult type. Microscopically, tuber- 
cles are invariably found in the glands, with caseation present 
in their center. Most frequently, however, the tubercles are 
cellular in character. The lymph sinuses are dilated, a diffuse 
coal pigment deposition is present and hyalinized connective 
tissue scars with coal pigment are frequently seen. 

The lesions of isolated pulmonary tuberculosis are of two 
main types: acinous nodose and caseous pneumonic. 

Acinous Nodose Tuberculosis. — This is a basic type of 
isolated pulmonary tuberculosis and i.s characterized by an 
extensive productive tissue formation. 

The acinus, as the anatomic unit of respiration, was first 
described by Rindfleisch,®^ and comprises the smallest 
bronchiole with its alveolar ducts and sacs. Opinions vary 
concerning its point of origin. Obviously, the more proximally 
the acinus is assumed to originate in the bronchial tree, the 
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larger will it be. Thus, Loeschkc'’^ when interpreting the in- 
ception of the acinus in the terminal bronchiole reportcfl its 
size to be 5 mm. But Laguesse"’’ and Grethmann '’’ hold that 
the acinus begins with the division of the alveolar ducts and 
so state that it is approximately 2 mm. in size. 

Gross Appcarauccs.—YTcsh acinous lesions arc yellow, 
somewhat scalloped at tlie peripherj', and are not sharply de- 
marcated from the surrounding firm, pneumonic tissue. In the 
fresh stage, they are difficult to differentiate from sublobular 
areas of caseous pneumonia, but older lesions are more char- 
acteristic. The nodules have a definite garland-like arrange- 
ment at their periphery and are gray in color, but in the central 
portion of the focus they are black. As the foci grow older, 
they are composed of radiating scars, and the alveoli sur- 
rounding the nodules become dilated (perifocal emphysema), 
resulting sometimes in large blebs. These blebs may be mis- 
taken for cavities on roentgenological examination. As scar- 
ring progresses, the tjnpical scalloped appearance is no longer 
present. 

Acinous nodose foci resulting from fusion of acinous foci, 
or from extension into neighboring alveoli, still retain the typ- 
ical appearance of the acinous focus, and are found in two 
forms, the form providing a clue to mode of origin. One form 
is composed of a large central area containing a good deal of 
coal pigment; the periphery, which has a scalloped appearance, 
is composed of pinhead, pearly, elevated nodules. The indi- 
vidual acinous foci are clearly discernible. If the acinous focus 
is one large nodule, the method of enlargement is extension 
into neighboring alveoli, either through bronchioles or through 
direct extension. In the other form, the acinous nodose focus 
is the result of fusion of smaller adnous foci with individual 
nodules still discernible. 

Acinous nodose tuberculosis may dominate the pathological 
picture in isolated pulmonary tuberculosis. When it does 
the process is slow with an apicobasal progression. Smaller 
cavities are present in the apical aspects of the upper lobe. 
The alveoli surrounding the nodule are dilated. This peri- 
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focal emphysema results in a marked increase in the volume 
of the lungs. The condition of the pleura also is strikingly 
characteristic. Except for the apical regions where the pleura 
is thickened and adherent it is thin, smooth, glistening, and 
nonadherent (Auerbach and Guggenheim), which empha- 
sizes the predominantly productive character of the acinous 
nodose process. The perifocal inflammation which occurs 
around the exudative caseous foci and reaches the pleura 
results in its thickening. In acinous and acinous nodose tuber- 
culosis the exudative caseous process is not extensive and pro- 
ductive reaction soon predominates. The roentgenological 
appearance of this type of tuberculosis is frequently misinter- 
preted as silicotuberculosis since the symmetrical nodular 
seeding throughout both lungs simulates silicosis (Ornstein).'’^ 
A questionable history of exposure to dust adds to the difficulty 
of clinical diagnosis. 

Microscopic Picture of Acinous Nodose Tuberculosis . — In the majority of 
cases, the picture is that of an alveolus filling process. In all fod the process 
is first exudative in character and later productive. This productive character 
and a slight tendency to liquefaction and cavity formation are dearly seen 
microscopically. The fresh adnous fod reveal a group of smaU caseous and 
cellular nodules, the caseous areas being surrounded by fibroblasts, epithelioid 
and giant cells. This productive reaction at the periphery of the caseation is 
pronounced from the beginning. The alveoli about the fod contain serum, 
large alveolar cells and lymphocytes. This perifocal inflammation is never ex- 
tensive. The caseous centers may still reveal, in hematoxylin-eosin stain, the 
outline of the alveolar septa, the elastic fibers being well retained in the early 
stages. Swollen fibrin, occasional intact polymorphonudear cells and nudear 
remnants may be observed in the necrotic centers. 

As the process continues the productive reaction becomes more extensive 
and may dominate the lesion. The microscopic appearance is that of small 
round and oval areas of caseation, surrounded by fibrous capsules which take 
on coal pigment. Many of the productive nodules are composed of concen- 
trically arranged hyalinized connective tissue, and may be the organized cellular 
fod seen in the fresh stage, or they may be the result of replacement of a 
central caseous zone by hyalinized connective tissue. With further healing, 
there is shrinking and scarring of the fod, with an assodated dilatation of the 
surrounding alveoli (perifocal emphysema). Generally there is an interlinking 
of old and new fod, the new resulting from recent seedings from cavities or 
by extension of ndghboring fod. The surrounding perifocal inflammation is 
partially organized so that between the individual nodules there is fibrous 
tissue within which are compressed alveoli lined by metaplastic cuboidal 
epithelium. 
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Kaufmann^'’ has not accepted acinous nodose tuberculosis 
as an entity, but, instead, designates this tjT^e as tuberculous 
peribrondhtis and contends tliat the processes are peribronchial 
and perivascular in nature. Nicol'**’ regards the primary proc- 
ess as productive; Huebschmann,'* in contradistinction, claims 
it is exudative. Pageh^ holds that it may be either. In our 
experience, the evidence favors primar^^ exudative reaction. 

Acinous foci are rarely forerunners of cavity formation 
although they may be draN\m into an adjacent liquefying 
process. A bronchiole or a small bronchus is occasionally 
observed in the center of an acinous or acinous nodose focus. 
This bronchiole or bronchus may undergo caseation and sub- 
sequent liquefaction, which, by extending into tlie surrounding 
focus, may form a cavity. 

Lobular and Lobar Caseous Pneumonia. — This type 
of tuberculosis is the forerunner of liquefaction and cavity 
formation. The involvement is generally lobular, rarely lobar, 
and, when extensive, is designated “galloping consumption.” 
The massive involvement usually follows severe hemorrhage 
resulting from rupture of an aneurysm within a cavity. The 
hemorrhage expels soft, cheesy particles, laden with tubercle 
bacilli with subsequent aspiration into the lower lobes and 
the ventral portions of the upper lobes. We have seen ex- 
tensive caseous pneumonia develop after the installation into 
a cavity of lipiodol for the purpose of visualizing a bronchial 
communication with that cavity. 

Gross Appearance . — In its early stages, the pneumonia 
is gray or reddish granular in appearance similar to that of any 
other pneumonia, with yellow areas occasionally present within 
the consolidation. In its fully developed state, the entire 
caseous-pneumonic area is yellow and it is flat and indifferently 
demarcated at the periphery where it fuses with the surround- 
ing firm, flat lung tissue. This perifocal zone is either red or 
gray and gelatinous in character. Caseous pneumonia may 
progress to liquefaction and cavity formation, or to encapsula- 
don; if to encapsulation, the greater part of the perifocal 
inflammation becomes resorbed. Capsule formation and 
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calcium deposition occur in this process just as in the primary 
focus. 

Microscopic Appearance of Lobular and Lobar Caseous Pneumonia . — ^In the 
stage before caseation, the alveoli are filled with fibrin, polymorphonuclear 
leukocytes, red blood cells, lymphocytes and alveolar phagocytes. The presence 
of tubercle bacilli differentiates, this from other pneumonias. As the process 
continues, the cellular elements undergo necrosis and the fibrin becomes swollen 
until the end stage, caseation, is reached. The caseous area is pink and granular 
and within it outlines of alveoli, bronchioles and blood vessels are often still 
clearly discernible. A relatively nfild productive reaction in the form of fibro- 
blasts, epithelioid cells and giant cells is apparent at the periphery of the case- 
ation. The alveoli surroimding the caseous areas contain a serocellular exudate, 
the cells of which are alveolar phagocj'tes, lymphocytes and red blood cells. 
Polymorphonuclear leukocytes are rarely present. In certain areas cells dominate 
the exudate; in others, serum. When serum is the chief component of the 
exudate, the term “gelatinous pneumonia” is appropriate since the exudate 
presents grossly firm, flat, gray, gelatinous tissue. 


Perifocal Inflammation . — ^This influences the course of 
the tuberculous process in the lungs. Its extent parallels the 
amount of caseation. When the areas of caseation become 
encapsulated the caseous foci shrink and the greater part of the 
perifocal inflammation may be eliminated through the bronchi. 
Should the areas of caseation fail to proceed rapidly to en- 
capsulation and shrinkage, the perifocal inflammation is en- 
trapped, the large caseous zones causing compression of the 
efferent bronchi so that the exudate cannot be eliminated. 
There is then a fibroblastic invasion and the exudate may be- 
come completely organized, resulting in large areas of fibrosis. 
Those alveoli which are not replaced by fibrous tissue, are 
compressed, may or may not contain an exudate, and are lined 
by metaplastic cuboidal epithelium with a glandular appear- 
ance. There is characteristically a thickening of the vessel 
wall, most marked by an increase of fibrous tissue of the in- 
tima encroaching upon the lumen. 

The Tuberculous Cavity. — This results from the soften- 
ing and liquefaction of a caseous focus, most often lobular 
caseous p-,.umom‘a. Graeff^^ emphasizes the differentiation 
between ; /tening and liquefaction. Softening of the caseous 
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area results Irom absorption of -water -v.-bereby the softening 
focus becomes larger. The process of liquefaction, according 
to Orth,^‘ Aschoff^^ and Schmincke,''^ is due to the action of 
proteolytic enzjTTies formed by the poljunorphonuclear leuko- 
cytes. The important question is, “Under what circumstance.' 
do the polymorphonuclear leukocytes enter the area of casea- 
tion?” Graeff holds that the migration of these leukocytes 
depends upon the hydrogen ion concentration of the caseous 
material and that there must first be an acidity to produce a 
chemotactic influence on the leukocytes. Liquefaction may 
occur in one of two ways; in one form, a demarcation zone of 
polymorphonuclear leukocytes is present between the area of 
caseation and the healthy lung tissue (Otth)-/" in the second 
form, the leukocytes encircle and invade the area of casea- 
tion. The first type of liquefaction was designated by 
Schmincke'*^ as sequestrating, and the latter as an abscess 
form. A zone of demarcation at the periphery^ of the casea- 
tion develops simultaneously -with liquefaction, this zone be- 
coming the inner wall of the cavity as liquefaction is completed. 

Ca-vities may be open or closed. An open cavity com- 
municates -with the bronchial tree. It may arise either from 
liquefaction of a caseous area or from a caseous bronchitis. 
A closed ca-vity has no communication with the bronchial tree 
and arises only from liquefaction of an encapsulated caseous 
focus. By extension, a closed ca-vity may become an open one 
after rupturing into a bronchus or into a neighboring open 
cavity. 


Gross Appearance. —The size of the cavity varies from 
one which may be seen only microscopically to one occupying 
almost the entire lung. The average size observed at post- 
mortem is from 7 to 10 cm. Although cavities rarely pass 
from one lobe into another, it is possible for such giant cavities 
to occur as a result of the fusion of smaUer cavities. On oc- 
casion, they have been mistaken roentgenologically for pneumo- 
thorax cavities. The location of the cavity b generally in the 
upper porlton of the upper lobe. The first cavities are observed 
clinically in the mfradavicular region; as they enlarge, they ea- 
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tend to the apex and occupy the upper parts of the lobe. 
Smaller cavities are observed in the lower parts of the lower 
lobe. The form is variable depending upon the circumstances 
under which it develops. If it results from a caseous pneumonia 
and h'es in previously unchanged lung tissue, its form will be 
fairly regular, being club-shaped, oval or round. If it develops 
in an area surrounded by cirrhotic tissue, or if multiple cavities 
fuse with one another, or if a fresh liquefaction ruptures into 
an older cavity, irregularly formed cavities result. 

After expulsion of the liquefied cheesy material the 
bormdary of the cavity is formed by a capsule. Its inner wall 
is lined by a thin, dirty gray membrane which may be easily 
scraped away. Attached to this inner layer, or pyogenic mem- 
brane, are soft cheesy particles known as Koch lentils, which 
are laden with tubercle bacilli. These cheesy particles are 
numerous in the early stages of cavity formation, but as the 
cavity progresses they diminish. Beyond the pyogenic mem- 
brane is a layer of red tissue forming a narrow zone of vascular 
granulation tissue. The third layer — beyond the vascular 
granulation tissue — ^is firm, flat, gray, and may fuse with the 
pleura where the cavity is situated superficially. The width 
of the third layer increases with the age of the ca\'ity. In long- 
standing ca\'ities there are numerous trabeculae which repre- 
sent thrombotic pulmonary arteries. Their thickness depends 
upon the size of the involved vessel. On cross section they 
have a gray or red appearance and the lumen of the vessel is 
obliterated. 

When the elastic lamellae of the vessels are preserved, 
slowing of the blood stream, secondary to compression of the 
vessels, results in thrombosis. Sometimes the caseation quickly 
extends to the arteries resulting in a destruction of their elastic 
lamellae with the subsequent formation of aneurysmal dila- 
tation of the vessel (aneurysm of Rasmussen). These 
aneurysms are situated within the cavity in the region of the 
inner wall and their rupture usually results in a fatal hemor- 
rhage; the bronchi, cavities and alveoli fill n-ith blood so that 
death results from suffocation. 
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Microscopic Appearance of Ihc Cavity irof/.— Micro'copically, the vrall of 
a cavity varies wth its stage of development. The term "finished caenty ' b ap- 
pfied when the liquefied material has been c.xpcllcd and the rone of demarcation 
is complete. The wall of the great majority of finished casitics b composed 
of three layers. The innermost zone, designated pyogenic membrane, b made 
up of a base of thick bands of fibrin containing chiefly intact polymorphonuclear 
leukocytes as well as fibroblasts and lymphocytes. Beyond th'is is a zone 
composed of dilated capillaries which accounts for the red appearance observed 
macroscopically in the second layer of the cavity wall, i. c,, the layer of vas- 
cular granulation tissue. Surrounding tbb b a layer composed of thick fibrous 
tissue that b poor in blood vesseb. The width of thb zone depends upon the 
age of the cavity— the older the cavity, the wider the zone. Thb third layer 
arises from the organization of perifocal inflammation around the original 
caseous pneumonia; as thb organization progresses, the wddth of the layer in- 
creases. Although compressed alveoli arc seen in the first two layers of the 
cavity, they are present in greatest number in the third, or fibrous layer. 


Cavity Healing . — ^This may occur with or tvithoul the 
closure of the lumen. Huebschmann,'* Graeff/* TchertkoK 
and Bobrowitz,’*® and others have described the spontaneous 
closure of cavities. Huebsebmann believes that only cavities 
the size of a walnut or smaller are capable of spontaneous 
closure. Closure is the result of the shrinking of the fibrous 
wall (the vascular granulation tissue having been converted 
into fibrous tissue) and the filling in of the lumen by granu- 
lation tissue. Microscopically the end stage of closure is 
a ringlike arrangement of fibrous tissue encircling a small 
slit. At the periphery the fibrous tissue radiates irregularly 
into the surrounding lung. 

The other form of cavity healing may occur in a vomica 
of any size. The pyogenic membrane is replaced by bands 
of fibrous tissue, the wall then being composed of hyalinized 
connective tissue laden xvith coal pigment. We have observed 
epithelialization of cavities in two cases. The epithelium 
lining the cavity was squamous in type and extended onto the 
trabeculae. Beyond the epithelium was a wide layer of vas- 
cular granulation tissue. Here and there, in the cavity wall 
an epithelioid-giant cell tubercle was observed. ’ 

Cavity healing has been greatly aided by artificial pneumo- 
thorax and thoracoplasty. Collapse therapy approximates the 
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walls of the cavity as well as of the bronchi. The amount of 
scarring surrounding the cavity is much greater in surgically 
compressed limgs than in those of nonsurgical cases. The 
reason for this is the organization of perifocal inflammation 
which cannot escape through the bronchi because of their 
compression. This increase in the encircling scar tissue un- 
doubtedly aids in the contraction of the vomica. Backmeister^® 
and CoryUos^^ believe that the closure of cavities is preceded 
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Fig. 46. — Status postthoracoplasty. Note a slitlike e.^cavation in the right 
upper lobe. Two bronchi leading to this excavation were closed. The right 
upper lobe is compressed and the pleura overB-ing it is extensively thickened 
There are two Aschoff-Puhl foci in the left lung. 


by closure of the bronchi. We have studied at autopsy a few 
cases in which negative sputiun had resulted after artificial 
pneumothorax; there was an approximation of the walls of 
a large bronchus opening into the cavity, although the cavity 
was patent and a probe could be passed from the bronchus 
into the excavation. It is highly probable that the negative 
sputuii. was the result of a functional closure of the bronchus, 
for, altnough a probe could be passed through the potential 
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lumen by pushing aside the approximal walls, sputum could 
not have so passed. 

With continued bronchial compression, granulation tissue 
of a cavity wall may extend across llie obliterated lumen of 
the bronchus so that the bronchus ends blindly at the cavity 
wall. Another result of compression of the bronchus by 
artificial pneumothorax is the proliferation of granulation 
tissue within tlie bronchial lumen itself, obliterating tlic 
bronchus at its junction witli the cavity resulting in a cul-de- 


sac (Fig. 46). 

Spontaneous Pneumothorax (Tuberculosis). — Spon- 
taneous pneumothorax and its sequelae must be considered as 
complications of cavity formation inasmuch as their occurrence 
is generally the result of perforation of a cavity into the 
pleural space. These perforations occur when an area of 
caseous pneumonia extends to the pleura, resulting in a caseous 
pleuritis. As liquefaction sets in, not only is the pneumonic 
area involved but also the caseous pleuritis. 

Cases complicated by perforation are not so numerous 
as cases of uncomplicated isolated pulmonary tuberculosis. 
The reason is that the perifocal inflammation surrounding the 
caseous pneumonia usually extends to the pleura where it sets 
up a nonspecific fibrinous pleuritis leading to fibrous tissue 
formation and an obliteration of the pleural space. The fate 
of spontaneous pneumothoraces is variable; as a rule, after 


continuous deflation, the perforation is sealed off by a pro- 
Jiferation of granulation tissue extending inward from all 


sides of the pleural opening, but this sealing off occurs only in 
barely perceptible perforations. The result of the spontaneous 
pneumothorax is a tuberculous effusion into the enlarged 
pleural space, followed sooner or later by mixed infection. 
The organisms most frequently found with tubercle bacilli are 
the streptococci, staphylococci and pneumococci. 

Chronic Hematogenous Tuberculosis.- — ^PageP^ has 
elaborated upon this form of tuberculous involvement which 
must be differentiated from isolated pulmonary tuber’culos^ 
The inxolvement of the lungs is characterized by a symmetri- 
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cal nodular seeding, most marked in the apices and decreasing 
toward the bases. The nodules may appear as acinous foci, 
and as scarring occurs, the surrounding lung tissue becomes 
emphysematous. The result is a chronic hematogenous em- 
physematous tuberculosis. Simon and Aschoff-Puhl foci are 
seen frequently in this t 5 fpe of dissemination. Typical thin- 
walled excavations (punched-out cavities) lying in unchanged 
lung tissue are found in the dorsal and subpleural aspects of 
the upper lobes. Microscopically these cavity walls reveal a 
thin zone of vascular granulation tissue, and, beyond this, a 
narrow layer of connective tissue. 

The origin of this type of tuberculosis, according to Pagel,“ 
is either from apical foci (Simon, Aschoff-Puhl) or from per- 
ipheral organs such as the skeletal system and the genito- 
urinary tract. The primary complex usually shows no sign of 
exacerbation. Involvement of the larynx and gastro-intestinal 
tract occurs in 20 to 35 per cent of cases, whereas in isolated 
pulmonary tuberculosis these organs are involved in approxi- 
mately 70 per cent of cases. This is explained by the fact that 
in isolated phthisis there are large excavations from which 
tubercle bacilli are expelled. Through expectoration and swal- 
lowing these bacilli infect the larynx and the gastro-intestinal 
tract. In chronic hematogenous dissemination, however, since 
only small excavations are present and since the process is 
predominantly productive in character, fewer bacilli are lib- 
erated into the larynx and gastro-intestinal tract. 
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TUBERCULOSIS IN CHILDHOOD 

When the tubercle bacillus invades the human organism 
for the first time, the clinical and pathological pictures of the 
disease foUowng this invasion show distinct and significant 
features which are quite different from those seen in a case 
where the tubercle bacillus attacks an individual previously 
infected with tuberculosis, whether this attack is brought about 
by a superinfection from without or witliin. Since, in the 
majority of cases, the first invasion of the bacillus occurs dur- 
ing the period of childhood, the generally accepted terminologj' 
for the form of tuberculosis observed during childhood is “the 
childhood type of tuberculosis.” By this nomenclature is 
meant that if an adult is successfully invaded by the tubercular 
bacillus for the first time he also develops the “childhood type 
of tuberculosis.” 

The tubercular infection usually takes place by inhalation 
of the germs into the lungs. Other ways of infection, as cu- 
taneous, congenital, intestinal, etc., seldom occur. Intestinal 
infection is usually caused by the ingestion of raw milk con- 
taining the bovine type of the bacillus. In the United States 
where the milk production is rigidly supervised and where 
the milk is either pasteurized or not used imtil boiled, the 
occurrence of intestinal infection is negligible. That such an 
infection can be easily produced was proved by the tragic 
accident in Luebeck, Germany, where by mistake, virulent 
bacilli were fed to newborn children in the attempt to vaccinate 
these children with the attenuated Bacillus Calmette-Guerin. 
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The gastro-intestinal wall is capable of being permeated by 
the tubercle bacillus particularly during the first month of life. 

The primary effect in tuberculosis is established at the place 
of entrance of the tubercle bacillus in an alveolus or in a 
small bronchiolus. It was difficult to find early stages of the 
disease. A real exudative inflammatory process is established 
in the form of a pneumonia caused by the tubercle bacilli. 
The bacilli travel immediately after the infection along the 
lymphatic vessels to the regional glands. Bronchopulmonary 
and bronchial glands become infected on the same side where 
the primary focus is situated. On the lymphatic way the tuber- 
cle bacilli proceed further to the regional glands in the bifurca- 
tion. Clinically and pathologically the primary focus and its 
regional glands compose the first stage of the disease — the so- 
called “primary complex of tuberculosis” (Ranke) . Two to 
three weeks are required to develop symptoms of the first stage 
that can be microscopically detected, for their clinical manifes- 
tation four to six weeks and more may be needed, from the 
localization of the diseased gland we can infer the situation of 
the primary forms. 

In the majority of cases the primary focus is very small, 
frequently located subpleurally and is sometimes difficult to 
detect even microscopically. Usually it is not larger than a 
pea or bean. According to Ghon’s statistics, 174 out of 184 
cases had a primary focus smaller than a hazel-nut. Eighty- 
three were as large as a pea and 27 were as large as a bean. 
Needless to say one is unable to detect such a small infiltration 
by percussion or auscultation and even the a:-ray does not al- 
ways reveal such a small focus as long as it is not calcified. 
Only in those cases where the primary affection grows by 
spreading into the surrounding tissues and so forms large exu- 
dative infiltrations or later caseous masses or cavities that the 
diagnosis becomes possible mainly by means of x-ray examina- 
tion. 

Usually only one primary focus is found. Ghon and 
Wi’ntemitz found among 606 cases only 28 (4.62 per cent) 
with two primary foci. More than two primary foci are still 
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rarer. Ghon and Kudlich found 18 calcified primar>^ foci in 
a three-and-one-half-year-old girl. The establishment of the 
primary focus inhibits the development of new primary’ foci. 
Multiple primary foci are apparently only developed during 
the incubation time of the tuberculous infection. The dis- 
tribution of the primary'' focus was, according to Ghon, as 
follows: 

Per Per 
cent. cent. 


R. U. L 196 ■ 29 The right side is more frequently 

L. U. L 167 25 involved (54 per cent), the right upper 

R, L. L 126 19 more often than the right lov,cr lobe. 

L. L. L 125 19 

R. M. L 57 8 


In his classical treatise Ghon failed to find tlie primary' 
focus only in O.S per cent of the 790 cases. In 729 cases (92 
per cent), the primary focus was found in the lungs. Only 20 
cases (2.5 per cent) showed an extrapulmonary focus, 14 of 
them in the intestinal tract. Only one case was found where 
the primary focus was in the right tonsil. The teachings that 
the tonsils are frequently the portal of entrance of tuber- 
culosis is erroneous. 


There are already, during early stages of the infection, 
animal experiments which prove that the tubercle bacillus pro- 
ceeds further than the regional lymph nodes. The lymphatic 
way leads to the ductus thoracicus and further on to the blood 
circulation. In this way, tubercle bacUli may reach differeiit 
organs of the body. In most of the cases this advance does not 
produce any clinical or anatomical signs. Thus the majority 
of cases develop only to the syndrome of the primary complex. 
In cases of mild infection or when the organism has a good 
resistance, the primary focus heals by scar formation, fre- 
quently with some calcification. The healing process in the 
infectious gland is somewhat slower, the inflammatory process 
leading to caseation and later after many months to shrinkage 
and c^cification. It is an interesting fact that if the primarv 
focus be small, it may heal entirely like the primary lesion S 
SNTDhilis. In the center of the regional gland one still finds 
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even in cases of so-called “complete cure,” living tubercle 
bacilli, the existence and life of which can be proved by their 
ability to infect guinea-pigs. The clinical arrest of the disease 
requires at least two or three years. The primary focus, which 
is, as mentioned before, frequently invisible roentgenologically 
becomes conspicuous on the plate when calcification takes 
place. It can be easily diagnosed in this stage of incomplete 
or complete healing by the presence of a definite bone- and 
projectile-like round shadow at a •distance from the hilus. 
Shadows of enlarged lymph nodes particularly in the hilus and 
paratracheal region belonging to the primary complex are vis- 
ible eventually without calcification and become more distinct 
in the event of calcification. 

These radioscopic findings are important, as calcification in 
other than tubercular processes is very rare. The diagnosis of 
a previously established tuberculous infection can thus be 
made. 

The further advances of the disease lead to the so-called 
“secondary stage” which is characterized by the spreading and 
generalization of the tuberculosis virus. There are four ways 
of dissemination: 

(1) Lymphatic, (2) hematogenous, (3) bronchogenous, 
(4) enterogenous. I mentioned the fact that even in cases 
where clinically and anatomically only the primary complex 
becomes visible one has to assume that tubercle bacilli 
travel along the lymphatic way into the venous part of the 
circulation. Thus the l3Tnphatic way becomes a hematogenous 
way. The hematogenous way may be taken by arrosion of the 
pulmonic vein by an adjoining tuberculous lymph gland or by 
arrosion of the innominate vein at the angle near to the vena 
cava superior. In the first case, tubercle bacilli reach directly 
the veins leading to the left heart without having to traverse 
the entire piilmonic circulation. In the latter case of arrosion 
of the innominate vein tubercle bacilli arrive first at the 
right ventricle and can be filtered out into the lung capillaries 
and reach only the left heart and the large circulation after this 
filtration. Miliary tuberculosis of the lungs is thus more easily 



TUBERCULOSIS IX CmLUlIOOD 


72 



established and the organs of the larger circulation ^ get ^ 
smaller amount of tubercle bacilli. In case a pulmonic vei 
is arroded the entire mass of tubercle bacilli appear in the Ic 
ventricle and are thrown into tlie large circulation. The: 
bacilli may settle down in any organ. The gencrali7.ation ( 
the tuberculous infection is tlierefore possible. It is easi 
understood that the fate of the individual is determined 1: 
three factors. First, by the intensity of the invasion; second! 
by the resistance of the individual; thirdly, by the importan* 
of the organ attacked by the bacilli. Invasion by a few luberc 
bacilli will certainly occur vtry frequently but the organism 
able to destroy them within the circulation or arrest any locr 
Lzed small damage before they produce clinical symptoms, 
may happen that some bacilli which became settled in an org: 
(brain, kidney, bone, etc.) are only temporarily made i 
nocuous, as long as the resistance of this organ is satisfactor 
In case of injury or lowered resistance such dormant foci m< 
gain better foothold and develop symptoms. It is also possib 
that with lowered general resistance circulating tubercle baci 
are able to obtain more easily localization in an organ. In ca 
of injury circulating bacilli settle down in the region of tl 
tissue damaged by this injury. It seems to be that even mar 
months after the primary focus is established insignificant fc 
early disseminated, become manifest and dominate the clinic 


picture. But it has to be remembered that the primary cor 
plex still exists if tuberculous foci (brain, bone, joint, etc.) a 
scattered far away from it. These foci are secondary (met 
static) foci derived from the primary complex. 


If the invasion is a very massive one, miliary tubercu 
of all organs may follow (galloping tuberculosis) with 1 
outcome. In case of less massive invasion, it makes a differ 
in the prognosis what organ is the seat of the tubercu 
process. A tuberculous process in a metacarpus bone is 
dangerous than a process in the brain or in a vertebra 
breakdown of the tuberculous focus in the metacarpus 1 
leads to suppuraUon. In this way the entire tuberculosis fc 
can be excreted through a fistula. But the tubercle in 
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brain leads easily to the development of a tuberculous rhenin- 
gitis, a disease with 100 per cent mortality. At the autopsy 
of a case of tuberculous meningitis, as a rule, tuberculous foci 
are found in the brain and along the vessels. Tubercle baciUi 
liberated from these foci infect the meninges. The tubercu- 
lous process in a vertebra is located in the body of the vertebra. 
This is a dangerous localization, the suppurative process may 
destroy the continuity of the spinal column or it may extend 
either toward the medulla compressing it and threatening again 
the development of a tuberculosis of the central nervous system 
or it may proceed toward the anterior surface producing a 
sinking abscess. Long lasting suppuration may produce amyl- 
oidosis. 

Fortunately the vast majority of cases with tuberculous in- 
fection escape the visible settlement of tubercle bacilli and pro- 
duction of metastatic foci in spite of the fact that tubercle 
bacilli invade the circulation. Lowenstein was able to show 
that in special culture taken from the blood of individuals with 
tuberculosis tubercle bacilli grew. These findings have been 
questioned. Many authors were unable to confirm his state- 
ment. A study of cases in Sea View Hospital (Lydia Shapiro) 
showed only 4 to 5 per cent positive results among progressed 
cases of tuberculosis. Lowenstein published much higher fig- 
ures. However, he has more experience in this matter; in 
his latest publication he points out that he has made 24,000 
blood cultures. It must be admitted that a better acquaintance 
with the method may facilitate a higher percentage of positive 
results. From clinical viewpoint it seems plausible to accept 
the results of Lowenstein, because many clinical facts can only 
be explained on the supposition that tubercle bacilli invade, 
from time to time the circulation. This invasion is most likely 
not a continuous one but rather an interrupted one; it can be 
said that there is no continuous dripping or raining of the 
bacilli into the circulation but the invasion may be compared 
to a hailstorm of tubercle bacilli lasting for a few hours and a 
more or less frequent recurrence thereof. 

The third way in which the tubercle bacillus can spread is 
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within the branches oi the bronchial tree. Already, in the 
primary stage the focus of the tuberculous infection readily 
extends to the neighboring ramifications of the bronchial tree, 
this increasing the size of the primary infection. The primary 
affection is in direct connection with the air passage; it is an 
early form of open tuberculosis. Tubercle bacilli and tuber- 
culous material accumulate in the air passages near the primaty^ 
affection by coughing and by the normal movement of the 
bronchial secretion tubercle bacilli reach the more centrally 
located bronchial ramification. With the following inspira- 
tions, such infectious material is readily aspirated to other parts 


of the same lobe of the lung or in other lobes of the same side. 
If the tuberculous material is coughed up higher, that is up to 
the level of the bifurcation, aspiration of this material into the 
main bronchus of the other lung is possible. The dosage must 
again be considered when determining how much damage will 
follow such a bronchogenous spread. A small amount may be 
destroyed without provoking visible alterations. Larger doses 
will create an inflammatory exudative process at the site of 
their settlement. The size of this secondary focus is usually 
much larger than the primary affection. Therefore percussion 
and auscultation will give more definite signs (dulness, 
bronchial breath sounds and rales) and the x-ray film wiU show 
more or less intensive shadowing. This fact should be remem- 
bered in judging its pathology. The large size of the process 
indicates rather that one is not dealing with a primary focus 
but with secondary foci established by bronchogenous spread. 
Massive doses of tuberculous material brought up from de- 
structive tuberculous foci may lead to an intensive disseminated 
tubercular process. At autopsy, the process is characterized 
by the so-called “acinous” type of tuberculosis (Aschoff). In 
some cases the bronchogenous spread is initiated by the break- 
down of a tubercular gland next to a bronchus. The tubercular 
process finally arrodes the bronchus and the content of the 
liquefied and caseated lymph gland is emptied into the 
bronchus. From here the material can be aspirated in the 
same way as described above. 
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The fact that the primary invasion of the tuberculosis takes 
place almost always in the lung is therefore a decided disad- 
vantage. This localization entails the danger of bronchogenous 
spread with all its potentialities. A primary focus in the 
subcutaneous tissue has the other ways of spread (lymphog- 
enous and hematogenous) open but not the bronchogenous. 
The latter can only be reached indirectly after a pulmonary 
focus is established on lymphogenous or hematogenous way. 
The extrapulmonary primary complex has therefore a some- 
what better prognosis. Only the danger of lymphohematog- 
enous spread to miliary tuberculosis or tuberculous meningitis 
looms over the patient. 

The diagnosis of chUdhood tuberculosis at the time of the 
primary complex is very difficult and frequently impossible 
if we rely only upon clinical S5nmptoms. As mentioned before 
percussion and auscultation reveal nothing as long as the 
primary focus remains small and this is the case in the great 
majority of cases. The enlarged lymph nodes are so situated 
that they escape our usual clinical examination. The value of 
percussion and auscultation for diagnosis is rather question- 
able. The “Smith phenomenon” and the “Espine sign” may 
be of value if the physician trains himself specially for eluci- 
dating them. Even then errors are too frequent. The a:-ray 
examination does not reveal the primary focus in its fresh 
state so long as it is small. A calcified primary focus means 
healing and that it is not a recent affair. Only primary foci 
enlarged by bronchogenous spread may be seen on the film. 
The ^c-ray examination gives a better result in revealing 
shadows in the hilus region representing the cluster of enlarged 
lymph nodes. Enlarged lymph nodes can be seen on the a:-ray 
film if they are situated along the trachea, where they produce 
a shadow in the form of a date reaching out into the lung field. 
The bifurcation glands which are regularly involved and some- 
times very large are so situated that they cannot be visualized 
on the film. They lie behind the heart shadow. The obh'que 
exposure does not always improve the visualization. Other 
clinical signs must call our attention to the possibility of the 
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diagnosis of tuberculosis in the stage of the primary complex. 
The general toxic effect of the tuberculous infection is sbo^vn in 
three important simiptoms; (1) loss of appetite, (2) lo^s of 
weight, (3) fever of rather mild or medium intensity. Cough, 
night sweats may be present but are not conspicuous. During 
infancy, especially in younger infants, the diagnosis of tuber- 
culosis can be made on account of the presence of enlarpd 
lymph nodes on the trachea or main bronchus of either side. 
The small lumen of the trachea or of the main bronchus be- 
comes very narrow so that especially the expiration becomes 
labored. An expiratory grunt resembling asthma is produced. 
In such cases a peculiarly high-pitched cough, sometimes spas- 
modic, resembling whooping cough, may develop. These 
symptoms are very characteristic for enlarged tubercular 
lymph nodes at the bifurcation. The compression of one main 
bronchus may lead to an atelectasis of the upper lobe. 

The second way of diagnosing the presence of tuberculosis 
in the primary stage is by examining the stomach content ob- 
tained by lavage or by examining the feces for tubercle bacilli. 
Even though an infant or young child coughs he does not ex- 
pectorate the sputum but swallows it. Rarely are we able to 
get sputum for examination before the sixth or seven year of 
life. The sputum swallowed during the night can be recovered 
by lavage in the morning before breakfast. Tubercle bacilli 
are frequently found in this manner. Also the feces may be 
examined. The third method of diagnosing tuberculosis in the 
primary stage is by testing with tuberculin, which I shall dis- 
cuss later. 


The second stage of tuberculosis, the stage of generaliza- 
tion (Ranke), is somewhat easier to diagnose. The tubercu- 
lous foci^ appearing in the bones or joints are, for most cases, 
so conspicuous that they will not be overlooked. Predilections 
of localization are the phalangeal and metacarpal bones fur- 
thermore, the epiphyseal region of the long bones and the'bodv 
of the vertebral bones. The epiphyseal affecUon of the lone 
bones precedes the joint involvement. Knee, elbow, wrist 
ankle and tap joints are most frequently the seat of tubercu- 
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losis. The monarticular involvement and chronicity differen- 
tiate them from rheumatism. Pleurisy and peritonitis are also 
easily detected. Secondary foci within the lung, mostly origi- 
nating through bronchogenous spread, appear frequently large 
enough to 5deld to diagnosis by percussion or auscultation. 
X-Ray examination of the chest is essential, including pictures 
taken in an oblique position. Shadows due to infiltration situ- 
ated behind the heart may be otherwise overlooked. The 
sjnnptoms of meningitis tuberculosa are, in the beginning, dif- 
ficult to evaluate. A change in the behavior of the child, head- 
ache, vomiting and slowing down of the pulse rate should be 
watched with the idea in mind of an impending tuberculous 
meningitis. A symptom of active tuberculosis, very helpful for 
diagnosis, is the appearance of tuberculous skin lesions. Lichen 
scrofulosus and tuberculosis cutis verrucosa are very character- 
istic pictures. Of especial importance are the papulonecrotic 
tuberculides, which are pathognomonic for active tuberculosis 
and relatively frequent in children of one to two years of age. 
In cases of miliary tuberculosis such papulonecrotic tubercu- 
lides may be very numerous, resembling somewhat in distribu- 
tion and appearance chickenpox. Papulonecrotic tuberculides 
are a very definite proof of an active tuberculous process com- 
bined with an invasion of tubercle bacilli into the circulation. 
An intensive eruption of tuberculides is always an alarming 
sjmiptom as it demonstrates an intensive invasion. In all cases 
of secondary localization one must realize that the primary 
complex within the respiratory tract is still present in active 
form. It may be that the primary affection has become ar- 
rested, but the regional lymph glands are certainly actively in- 
volved. It is self-understood that the bone, peritoneum or men- 
inges cannot be the seat of the primary affection; they can only 
be reached by the way of a l)rmphogenous or hematogenous 
spread. Pleurisy may develop in direct continuation of the 
primary affection as the latter is so frequently situated suh- 
pleurally near to the surface. But pleurisy develops in the ma- 
jority of cases as a secondary manifestation and as a part of 
generalization. 
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The peculiar picture of scrojulosis is characterized by con- 
junctivitis, keratitis phlyctenulosa, blepharitis and swelling of 
the region of the lips, etc.; usually the lymph glands in the 
submaxillar region are swollen and caseated. The picture is 
lately less frequently seen in our country . Its significance for 
the diagnosis of tuberculosis is extremely great. Sometimes 
only conjunctivitis phlyctenulosa is present and just as valu- 
able for the diagnosis of childhood tuberculosis as a posi- 
tive tuberculin test. Why certain children with tuberculosis 
develop the syndrome of scrofulosis is not known; an addi- 
tional factor is necessary to change the regular secondary form 
of tuberculosis into scrofulosis. Certain authors feel that the 
manifestations of scrofulosis are only the peculiar reaction of 
tubercular children to other infectious agents (staphylococci, 
streptococci, etc.), other authors remarking about the declin- 
ing incidence of scrofulosis think that the increased intake of 
vitamins is responsible for the reduction. 

Another syndrome is usually a sign of an active tubercular 
process, that is the erythema nodosum. In over 90 per cent 
of the cases of erjrthema nodosum the presence of active 
tuberculosis can be ascertained. The appearance of these 
prominent somewhat tender nodes of different size in the skin 
over the tibia is so conspicuous that the diagnostic value for 
tuberculosis cannot be overstated. The eruption is rather an 
early manifestation of generalization of tuberculosis. 

The x-ray examination is an almost indispensable help in 
the diagnosis of tuberculosis of the lung. However, it must be 
stated that the diagnosis should not be based exclusively on 
the x-ray picture. All other clinical and laboratory measures 
must be considered. Especially an increased hilus shadow may 
lead frequently to a wrong interpretation, because the intensity 
and form of hilus shadows is verj^ difficult to judge. It varies 
normally in different individuals. One should never forget 
that the x-ray picture shows only shadows and not the nature 
of the underlying process. Infiltrations in the lung fields may 
for instance be pneumonic in nature even in a tubercular child 
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Next to the a:-ray examination testing with tuberculin is 
one of the most important aids for establishing the diagnosis 
of tuberculosis. It is today a common knowledge that the 
cutaneous (Pirquet) or intracutaneous (Mantoux test) appli- 
cation of tuberculin produces at the site of application an in- 
flammatory reaction, if the individual has been previously in- 
fected with tubercle bacilli. Individuals entirely free from 
tuberculosis do not react even to large doses of tuberculin. 
The positive test is a sign of allergy existing in a tubercular 
individual. Pirquet, the discoverer of the test bearing his 
name, used ’concentrated old tubercuhn for the cutaneous test. 
He constructed a borer for it. In case intracutaneous testing 
is preferred, high dilution of tubercuhn must be administered. 
In active tuberculosis the sensitiveness to tuberculin is usually 
very high; 0.1 cc. of 1:10,000 gives already a relatively inten- 
sive reaction. In less active cases and arrested cases the sensi- 
tiveness to tuberculin may be lessened and 0.1 cc. of 1:2000 is 
necessary to get a positive reaction. Two to three years after 
complete arrest of the disease ^e sensitiveness may be much 
lower and 0.1 cc. of 1:100 = 1 mg. old tuberculin has to be 
injected. Occasionally one must use stiU higher doses. A lower 
sensitiveness also exists during the first weeks of the disease. 
The safest way to discover tuberculosis in a child is to perform 
a Pirquet test (cutaneous test) with concentrated old tuber- 
culin. Only in case the Pirquet test is negative an intracu- 
taneous injection of 0.1 cc. of 1:100 (Mantoux test) may be 
done. This Mantoux test must be made twenty-two or forty- 
eight hours after a negative Pirquet test. If more time has 
elapsed, the Pirquet test must be repeated, before a Mantoux 
test with 0.1 cc. of 1:100 is performed. The Pirquet test in- 
creases eventually the sensitiveness to tuberculin. Other 
authors prefer not to make the Pirquet test but start imme- 
diately with the intracutaneous test (Mantoux) with a dilution 
of 0.1 cc. of 1:10,000 or 0.1 cc. of 1:2000. If this test is nega- 
tive the dose of tuberculin must be increased. In my experi- 
ence the testing with 0.1 cc. of 1:2000 is too large a dose for 
a case of active tuberculosis in a child. A resulting tempera- 
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ture rise is frequently seen and this should be avoided. Active 
cases show regularly positive reaction with 0.1 cc. of 1 ;.30,000: 
some cases are so sensitive that they react to 0.1 cc. of 
1:100,000 and even 0.1 cc. of higher dilution. 

The positive Pirquet or Mantoux test proves the existence 
of a tubercular focus in the body, but not necessarily an active 
process. In infants and children up to three to four years the 
positive test can be taken as a sign of a relatively active 
process, because the tuberculous affection needs at least two 
to four years until it is arrested. The older the child the less 
we can rely on the positive test as a sign of an active tubercu- 
losis. Beyond seven or eight years many children of the lower 
economic strata (25-40 per cent of the children) depending 
upon difference in exposure show a positive test. In this age 
period the negative test has more weight for the diagnosis. In 
case of doubt whether a process is tubercular in nature or not, 
the negative test (intracutaneous 1 mg.) will decide against 
tuberculosis. It is therefore incorrect to state that the tuber- 
etdin test in children over seven to eight years has no value. 
In this age period the positive test has to be taken cautiously 
and be weighed together with all other clinical symptoms, be- 
fore any decision is made, whereas the negative test is more 
decisive than the positive test. 

Lately purified tuberculin is used for diagnostic purposes. 
The practitioner will do better to use at present old tuberculin, 
until more experience accumulates in its use. 

Rubbing of concentrated tuberculin into the skin (Moro 
test) and the “patch test” gives also satisfactory results similar 
to the Pirquet test. 


Pirquet taught us that the tuberculous infection leads to 
allergy against the tubercle baciUus and tuberculin. Allergy 
means altered reactivity. The organism reacts to the reintro- 
duction of the tubercle bacillus quicker and better than at the 
time of the first invasion. The positive tuberculin test is an 
expression of the allergic state. Pirquet and after him many 
auaors saw in the establfehed allergy a basis of improved re 
sistance against supermlection from without or withm. The 
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higher resistance of a tuberculous individual was already 
demonstrated before Pirquet. The fundamental experiment of 
Koch showed that a tuberculous guinea-pig superinfected sub- 
cutaneously with tubercle bacilli heals this new infection 
quickly. Lately the statement that a child previously infected 
with tuberculosis has a better resistance against superinfection 
was questioned by Rich, Myers and Stuart. These authors 
pointed out that the intensive sensitiveness against tuberculo- 
sis is rather a disadvantage than an advantage for the child 
reexposed to a superinfection. Although it has to be admitted 
that a hyperergic state may have occasionally a deleterious 
effect in case of superinfection, the great majority of cases do 
not show such a high grade of hyperergic reactivity. There- 
fore the original idea that the primary complex has a beneficial 
effect on later in life occurring superinfection must be main- 
tained. 

The story of the tuberculous infection is not finished with 
the first chapter of the primary complex and the second chap- 
ter of generalization. I mentioned before that within the first 
years after infection the appearance of new foci may be an- 
ticipated. There is only a certain balance between the viru- 
lence of the tubercle bacillus and the allergic defense mechan- 
ism of the body. The danger of massive invasion and massive 
generalization diminishes quickly after the first six or nine 
months of the tubercular disease have elapsed. The ultimate 
outcome of the infection can then be judged more easily. We 
shall know how much exudation or destruction is going on, 
especially in the limg. If these first six to nine months go by 
without an intensive lung involvement and without too much 
generalization or without establishing a meningitis tubercu- 
losa, the defense mechanism will work more effectively and 
arrest the disease in the vast majority of cases. Of course the 
patient has to be carefully followed up. It may happen that 
after a relatively quiescent period in the disease new foci ap- 
pear within the lung parenchyma. The localization of such 
foci is frequently in the subclavicular region, sometimes even 
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in the apical region. We assume that tliis localization may 
have been present during die earlier periods of the disease 
without a development of definite symptoms. Loss of appetite, 
a moderate cough, slight elevation of temperature, will be the 
warning signal that some flare up has occurred. Percussion 
reveals some dulness in the infraclavicular region. Rales may 
be heard. a:-Ray examination reveals some shadoving in this 
region. This infraclavicular infiltration can resolve again and 
the arrest of the disease will be established. 


In other cases the infraclavicular or apical lesion will pro- 
gress and will lead to the “adult type” of tuberculosis described 
elsewhere in this volume. There are two very interesdng facts 
about this development: (1) it is pardcularly die prepuberty 
and puberty period of life which have a decided influence upon 
the breakdown of the resistance toward the tubercle bacillus, 
and (2) as these two periods appear in girls earlier than in 
boys the development of the “adult type” of tuberculosis is 
seen earlier in girls than in boys; in girls usually between nine 
and thirteen years of age, in boys two to three years later. The 
pediatrician has more opportunity to see girls suffering from 
tte ‘adult type” of tuberculosis. It is our impression that. the 
flare-up of the tubercular process develops from superinfec- 
Pon from within more frequently than from superinfecdon 
rom wiAout. This question must be setded for the individual 

^ important and 

d be prevented. The resistance of the individual is only 
a relative one. Intensive superinfection from without can be 

T ^ superinfection from within. Personallv 

thmk It is better not to insist on a definite decision as tn 
which form of superinfection is more frequent Bntl. . u 
faugh, ot Keeping up fte resistauceTLldlr 
necessary under aU circunrsPrnces and the remov^J^ , “ 

dividual rviUi an open tuberculosis in the envirm . 

IS alrvays imperative. There is no doubt that the 
posure to snperinfecUon should be avoided at all 
-■.tensity Of the inlecUon is increased by 
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tion. I believe that the early removal of a case of open tuber- 
culosis from the newly infected child and especially infant, will 
diminish the amount of infectious material in the preprimary, 
primary and postprimary stage. I have demonstrated (with 
Karelitz) that in an acute infectious disease like measles the 
immediate removal of the diseased child from his siblings facili- 
tates the protection of the latter against measles. Much more 
convalescent serum is necessary, if one wants to protect such 
children against measles who are continuously exposed to 
measles during the incubation time. 

PROGNOSIS, PROPHYLAXIS, AND THERAPY 
The prognosis of the childhood type of tuberculosis de- 
pends upon the age of the child, the intensity of the infection 
and extension of the disease. The younger the child the greater 
the danger for massive invasion and therefore for miliary tu- 
berculosis and tubercular meningitis. As mentioned before, 
the first six to twelve months after the onset of the infection 
are especially dangerous. The more time which elapses the less 
frequently does an intensive generalization occur. Destruc- 
tive processes in the lungs have a bad prognosis in the majority 
of cases. Destruction leading to cavitation and further to in- 
tensive bronchogenous spread progresses very quickly. The 
cavities are acute cavities; I believe that most of such cases 
are due to a very massive infection. Disregarding the men- 
tioned danger of massive and repeated exposure the prognosis 
of a tubercular infection in childhood is far better than 
was thought before the advent of x-ray examination and tuber- 
culin testing. Whereas before frequently only the violent 
forms of disease were discovered, we are now able to make the 
diagnosis much earh’er and in individuals who never would 
have been known to be infected. The incidence of tuberculosis 
in childhood can be diminished and is greatly diminishing 
through the intensive battle against tuberculosis in the adult. 
The discovery of tuberculosis among the parents and other 
members of the household (servants, maids, visitors, relatives) 
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and also among teachers must be followed by the removal of 
the case of open tuberculosis from the environment of the 
child. The exposure to tuberculosis rvill be thus delayed until 
the school age and later, when the infection may be less in- 
tensive and the exposure less frequent than within the familtL 
I expect that in this way the incidence of tuberculosis in child- 
hood will be further lowered. The childhood type of tubercu- 
losis shall become more frequent among adults than at present. 

In order to develop the adult type of tuberculosis one must pre- 
\dously go through the primary' complex and the stages after- 
ward. The allergy must be modified until the peculiar reac- 
tivity responsible for the adult type is established. 

The prophylaxis of tuberculosis in childhood is more im- 
portant than the therapy. That the tuberculosis of the mem- 
bers of the family must be prevented is clear. In this respect 
proper food and housing, plenty of sunshine and fresh air, 
avoiding of overwork are the real measures against tubercu- 
losis. It is evident that our fight against tuberculosis will be 
incomplete as long as we permit people to live in slums and 
starve. 

The therapy has as its goal the improvement of the re- 
sistance. Bed rest, good food, fresh air and sunshine are the 
most important of therapy for the nonsurgical part of the dis- 
ease. Lately more attention is paid to a greater supply of aU 
vitamins. Cod liver oil, vitamins C and D, abundance of fresh 
fruit, fresh vegetables (especially raw vegetables) are recom- 
mended. In the last years the pneumothorax treatment even 
of the postprimary stages of childhood tuberculosis was ad- 
vocated. I find rarely a case with strict indication. The 
prepuberty and puberty form of adult type of tuberculosis fre- 
quently needs pneumothorax treatment and sometimes thoraco- 
plasty. The results are unfortunately not so satisfactory as 
in later periods of life. This is mostly due to the fact that 
the cases come to treatment in an advanced state of the dis- 
ease. Frequently the process is bilateral. However, we have 
treated over 90 cases with pneumothorax, some of iem with 
ver}- good results. 
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CLINICAL FORMS OF PULMONARY TUBERCULOSIS; 

THEIR RECOGNITION AND TREATMENT 

Clinical experience with pulmonary tuberculosis has 
amply demonstrated the fact tlrat all cases of the disease do 
not react alike. 'While one patient with extensive patholog}^ 
recovers rapidly and completely, another individual with 
seemingly slight pathology may just as rapidly progress to 
extensive or even fatal outcome. Experiences of this sort at 
the bedside, with resultant confusion of ideas regarding prog- 
nosis and treatment and even diagnosis itself, led to serious 
thought on the part of some of the workers at the Metropolitan 
and Sea View Hospitals. Out of the hodge podge and chaos 
was gradually evolved a clinical classification of pulmonary 
tuberculosis which has now been in use at these institutions for 
over six years.^ Actual trial has fully shown that this classi- 
fication aids in gauging the prognosis and is invaluable in de- 
termining the type of therapy to be performed and in evalu- 
ating its results. Its simplicity and ease of application warrant 
its general adoption. 

In order to understand the various types of tuberculous 
reaction in the lung and to intelligently comprehend their evo- 
lution, it is necessary first to keep clearly in mind a few simple 
but fundamental principles. At birth all individuals are com- 
pletely free of tubercle bacilli. However, at varying intervals 
from infancy to adult life, practically all persons, especially 
those living in urban communities, sooner or later come in 
contact for the first time, with tubercle bacilli. When these 
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organisms gain entrance, the usual body defense against bac- 
terial invasion is called into play. There is a slight local re- 
action at the site of inoculation. Many of the invading 
organisms, however, escape from this focus and are swept 
along in the draining lymphatics, to be entrapped by and to 
multiply in the regional lymph nodes. Even this barrier may 
not be sufficient to block all of the organisms, although in most 
instances it does suffice. Nevertheless, not uncommonly a 
few of the organisms may wander further afield, to be filtered 
out in the body where they may be. The apices of the lungs 
are especially good filters and some may be stopped there. 
Others may reach different parts such as kidney, spleen, bone 
or what not. This casual and haphazard wandering continues 
for about ten to fourteen days after the first invasion. At the 
end of this period, a peculiar change occurs in the tissue of the 
inoculated individual. One of these changes causes a fixation 
of the tubercle bacilli wherever they may be, so that hence- 
forth free wandering does not take place. From now on, any 
similar migration is simply a mechanical accident and not a 
part of the normal, natural evolution of tubercle. Another 
tissue change which seems to occur at this same time is an al- 
teration in the sensitivity of the tissue cells to the tubercle 
bacillus and its products. Whereas formerly the body was not 
at all sensitive, or allergic, to tubercle bacilli, now it is ex- 
tremely allergic and reacts violently to minute doses of the 
tuberculous antigen. The positive tubercuUn reaction, which 
now appears for the first time, is an index of this new sensi- 
tivity. In a similar manner, wherever there are deposits of 
tubercle bacilli in the bod}' this allergic reaction will take 
place, the most violent reactions, of course, being found where 
tlie bacilli are present in the largest numbers. It is, therefore, 
not unnatural to find a very large zone of inflammation in the 
regional lymph nodes. Inasmuch as the commonest portal of 
entry is the lung, the hilum nodes, in such a case, may be tre- 
mendously swollen. This condition is sometimes erroneously 
designated “hilum tuberculosis.” It is emphatically not hilum 
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)erculosis, but ratlier the regional lymph-node involvement 
a primary complex whose portal of entry is in the lung. It 
aot the purpose today to discuss the primary' infection, mo.'t 
which recover without incident. We shall confine our.'^clvc.' 
the reinfection type of pulmonary tuberculosis and the cHn- 
il forms which it may assume. 

In the reinfection form of tuberculosis, the type that is 
actically always seen in adults, the inoculation of organisms 
kes place in a tissue whose reaction has been altered as de- 
ribed above by the previous primary infection. As a result 
thiq change, there is no longer the migration of organisms 
I the regional lymph nodes. Therefore, they are not grossly 
darged — an important point of differentiation between the 
rimary and reinfected types of infection. But, in addition 
) this localizing effect, there is also present, as was mentioned 
efore, an increased sensitivity or allergy response, which plays 
large part in determining the clinical form of the ensuing 
uberculosis. There is considerable variation in the sensitivity 
if different individuals to tubercle bacilli. Just as some people 
ire sensitive to the pollen of ragweed and, therefore, have hay 
ever, while others are not — so are some people sensitive to 
;ubercle bacilli, and others relatively less so. Another way of 
dewing the situation is to state that the tlireshold level of 


stimulation of the sensitivity response in the very sensitive 
individual is low, while in the relatively insensitive individual, 
it is high. The corollary to this is that the sensitivity response 
can always be stimulated, provided there is a sufficiently large 
dose to reach the threshold level. This is exactly what we 
see clinically. There is, therefore, added another factor, 
namely dosage, to the sensitivity response as the predomi- 
nating influence in determining the clinical form of the en- 
suing tuberculosis. Depending upon this interplay between 
allergj' and dosage will depend the clinical type of disease 
For the sake of simplicity, the clinical forms of pulmonary 
tuberculosis may be divided into two main groups: exudatiw 
and none.xudative or productive. The exudative forms occur 
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in the relatively sensitive group of individuals or those who 
have been subjected to high dosage. The productive forms 
occur in the relatively insensitive group who have been sub- 
jected to small dosage. We shall discuss first the exudative 
group. 

Benign Exudative Tuberculosis. — ^Let us suppose that 
we have an individual who is very sensitive or allergic to 
tubercle bacilli and that that individual aspirates a minute 
quantity of tuberculous antigen. Wherever in tlie bronchial 
tree system that this dose lodges there will be produced an 
immediate violent inflammatory reaction, with an outpouring 
of serum and fluid in all directions. The broncheolar and 
alveolar walls will become inflamed and edematous. There 



Fig. 47. — ^From the focal point of inoculation, there has been an inflammator)' 
edema in centrifugal direction. 

will be an outpouring of fluid into the alveoli themselves. A 
glance at Fig. 47 illustrates what has occurred. 

The aspirated dose, however, has been small. The pulmo- 
nary tissue, while stimulated and irritated, will not be over- 
irritated to the point of cell death. Therefore, if no further 
aspiration takes place, the tendency is for a return to normal. 
The exudation absorbs and normal lung tissue remains. 

The ch’m'cal picture of this form of tuberculosis, which we 
can call the benign exudative type, corresponds with our 
theories of pathogenesis. As can be expected with anyone who 
is acutely sensitive to allergic stimulation, the patient, after 
aspiration of the tuberculous material, becomes suddenly ill- 
There are all the general symptoms of any toxic state such 
as fever, rapid pulse, malaise and other general symptoms in- 
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dicative of an acute infection. Tlie severity of these symp- 
toms will depend on the extent of tlie reaction and may vary 
from hardly any deviation from normal, as in the case of very 
minimal lung reaction, to severe prostration, as may be seen 
with extensive pathology. In addition to tliese general symp- 
toms, there are also present the localizing symptoms due to the 
lung irritation. There is a slight cough and slight expectora- 
tion. In some instances, tliere may be actual blood spitting, 
varying in amount from mere streaking to copious hemorrhage. 
This latter symptom occurred in 43 per cent of one of our 
series.^ Characteristically, however, all sjunptoms quickly 
subside, so that within a week or two the patient feels per- 
fectly well and considers that he has recovered from nothing 
more serious than an ordinary cold. 

Physical examination of the lungs does not reveal any 
startling findings. Possibly there may be slight dulness over 
the affected part or slightly diminished intensity of breathing. 
Occasionally there may be heard a fine, high-pitched rale. As 
often as not the physical signs are apt to be within normal 
limits. It is only when one fluoroscopes the patient or looks 
at the j-ray of the chest that one is amazed at the extent of 
the pathology. Out of aU proportion to the scant physical 
findings or the apparent good health of the patient is seen a 
more or less homogeneous exudative shadowing of varying size. 
It may be present in any portion of the limg field, from apex 
to base. Regardless of its extent, it is quick in its appearance 
and may disappear almost as quickly. One patient, who had 
a positive sputum, had complete a;-ray clearing in ten days. 
Usually, however, a longer period is required; two or three 
months perhaps. Complete clearing of the exudative reaction 
as far as can be determined clinically, does occur, so that 
finally die patient is back to the starting point again. Where 
the benign exudative reaction was due to an exogenous source 
this means that the patient has returned to a normal lung’ 
MTiere the spill has taken place from some other focus within 
the lung, this original focus may remain, while the new evi, 
dative reaction clears. 
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Sputum examination, unless done right at the start of the 
illness, is usually futile for the simple reason that there is no 
sputum after the first few days. Tubercle bacilli are difficult 
to demonstrate, but may occasionally be found if diligently 
searched for at the onset of the disease. 

The treatment consists simply of rest and the avoidance 
of furtlier contact witli tubercle bacilli. This means protec- 



Fig. 48. — s-Ray of a thirty-ycar-old woman who complained of right- 
sided pleurisy three weeks previously. All symptoms had disappeared at the 
time this picture was snapped. Notice the extensive e.xudative reaction. 


tion from the open case of tuberculosis. All members of the 
household must be carefully examined, to make sure that the 
contact is not at home. If the patient is admitted to a san- 
atorium, it must be remembered that as far as this patient is 
concerned, tuberculosis is as acute and infectious as is scarlet 
fever. Isolation procedures should be followed as much as 
possible. These patients recover if left alone.^ 
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I present the following case to illustrate this Uiie of tuber- 
culosis : 

B. T., a thirty-ycar-old female, three weeks before being seen by us had 
a pleurisv on the right side. She remained in bed two weeks at the end of 
which Ume all ss-mploms had dbappeared and the patient returned to work. 
Because of a rule of the employer's medical department, which automat, cally 
referred for consulUtion any person who, due to pulmonary symptoms, stayed 



Fig 49.— Same case as Fig. 48 twenty days later. Note the extensive resolution 

of the shadowing. 


anere were no symp- 


horoc for three or more days, this girl was seen by us. ,vcic 

toms whatsoever. The patient’s general appearance was excellent. Physical 
examination of the chest revealed altered breathing over the upper half of the 
right chest. There was slightly diminished breathing at the right base with a 
few fine rales anteriorly. i-Ray taken at this time is shown In Fig 48 ’ Notice 
the extensive shadowing. On nothing more than simple rest, the progress was 
shown in Fig. 49, taken two months after the original film. She has now 
returned to work seven months after the original picture was taken 



744 


DAVID TJLMAR 


Caseous Pneumonic Tuberculosis. — We have just seen 
the result where a sensitive individual aspirates a small dose 
of tuberculous material. Let us now consider the outcome 
when a large dose is aspirated. Here we have the same al- 
lergic stimulation of lung tissue as was seen in the first type. 
However, because of the large dose of tuberculous antigen, the 
lung tissue, instead of being merely slightly irritated and stimu- 
lated, is overirritated by the excessive allergic stimulation, to 
the point of cell death. We are now no longer dealing with 
viable lung tissue, which tends to return to normal, as in the 
previously described form, but rather with an area of lung 
gangrene, so to speak, which cannot return to its previous nor- 
mal state. The whole affair is quite analogous to the Mantoux 
reaction, where too large a dose is injected and vesiculation 
or ulceration ensues. Once cell death is established, repair 
can only take place in the same way as repair occurs following 
gangrene anywhere else in the body. The necrotic tissue must 
first be sloughed away, after which the reparative scarring pre- 
dominates. This is what we also see in the lung that has been 
overirritated to the point of destruction or caseation. The 
caseous material is sloughed away and leaves a hole or cavity 
behind, in place of the previously existing lung tissue. Repara- 
tive scar tissue now heals the stump. In other words, the 
cavity is lined with this scar tissue. As far as that particular 
phase of the disease is concerned, the patient is cured. Un- 
fortunately for the patient, the scar which lines this cavity 
is not normal healthy scar, but, usually, tuberculous scar. As 
we shall see later, this is of most serious import to the patient. 
This form of exudative tuberculosis, which goes on to caseation 
and antrum formation, we may designate “caseous pneumonic 
tuberculosis.” 

The symptomatology of the patient with caseous pneu- 
monic tuberculosis is quite similar in its onset to the resolving 
exudative form. Unlike the benign exudative, however, the 
symptoms of the caseous pneumonic persist. As softening and 
sloughing of the caseous area takes place, there may be con- 
siderable expectoration, which is always loaded with tubercle 
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bacilli. Gradually, tlie caseous material is coughed up and 
expectorated. As tliis takes place, the expectoration gradually 
diminishes, although it usually never completely disappears. 
Characteristically, the sputum in the caseous pneumonic form 
is always loaded with tubercle bacilli, even after the acute 
phase has passed. This is so because of tlie fact that the 
reparative scar is a tuberculous scar from which there is a 
constant breaking down of tubercle and shedding of bacilli into 
the cavity. With the expectoration of the original caseous 
area, the toxic absorption diminishes so that the patient be- 
gins to improve clinically. The temperature gradually sub- 
sides, appetite improves, weight gains may be made. The 
patient may now feel perfectly well again. However, there 
usually remains slight cough and expectoration. This may 
sometimes be present only in the morning on arising. As has 
been said before, tubercle bacilli are always present. It is 
important to remember that occasionally the true sputum may 
be unconsciously swallowed, so that no search is complete 
without examination of the gastric contents for tubercle bacilli.'* 
WTien the patient has reached this point of comparative well 
being, the chronic end-stage of the acute caseous pneumonic 
form of pulmonary tuberculosis has been reached. It is im- 
portant to remember this point. In the past, this later phase 
of the acute caseous pneumonic form has been confusingly and 
erroneously called “fibrocaseous” — “fibro-ulcerative” — “fibro- 
cavernous” tuberculosis. These various so-called “forms” are 
merely part of the caseous pneumonic type, although seen in a 
different time phase. 

The physical signs of the caseous pneumonic form, in con- 
tradistinction to the benign exudative type, are usually plenti- 
ful, especially after softening of the caseous area begms. 
There is alteration of the normal vesicular breathing to 
bronchovesicular, broncho-amphoric, or other types of breath- 
ing, depending upon the underlying pathology. R^les are 
usually numerous and may be quite coarse in size. Of course 
the delecUon of altered signs wiU depend upon whether or not 
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the pathology is available to this method of search. Deep- 
seated lesions that are surrounded by normal lung may reveal 
no evidence on physical examination of their presence. 

a:-Ray examination of the caseous pneumonic form, on 
single picture, may frequently be confused with the a:-ray of 
the benign exudative form and has led frequently to gross 
errors in treatment. The film shows more or less extensive 
zones of exudation, which may occupy any portion of the lung 
field. Serial pictures show the basic differences in the two 
forms. While the benign exudative clears by resolution, the 
caseous pneumonic clears by sloughing and cavity formation, 
so that the end-stage shows cavity of varying size and scar. 
With contracture of this scar and perhaps other mechanisms, 
there is shifting of mediastinum and trachea, such as is seen 
in no other type of tuberculosis. 

As might be expected with a process of this sort, various 
complications can occur. If the pneumonic process is sudden 
and extensive enough, there may be symptoms of rather severe 
anoxemia wth cyanosis, breathlessness and other evidence of 
respiratory failure. If the caseation reaches the pleural sur- 
face of the lung and sloughs through before there has been 
opportunity for an adhesion to form between the visceral and 
parietal layers of the pleura, a spontaneous pneumothorax and 
subsequent pyopneumothorax will ensue. The constant ex- 
pectoration of bacilli and swallowing of some of them may 
produce a tuberculous involvement of the gastro-intestinal 
tract. This complication was found in well over 50 per cent 
of our cases. In a similar fashion the larynx may become 
involved. By far the greatest complication, however, in the 
caseous pneumonic form of pulmonary tuberculosis is the prob- 
ability of bronchogenic extension of the disease. No longer 
need the patient come in contact with anyone else to contract 
the illness. By means of his own positive sputum, he is his 
own contact. From an open cavity, no matter how small, the 
positive sputum can trickle into other parts of the lung to set 
up new foci of disease. This most serious complication takes 
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place, sooner or later, in over 90 per cent of the cases. Its 
prevention constitutes one of the major problems of treatment. 

I shall dwell but briefly on the treatment of tlie caseous 
pneumonic form of pulmonary tuberculosis. The treatment 
phase may be divided into two parts: treatment of the acute 
stage and treatment of the subacute and chronic stages. Dur- 
ing the acute stage, it has been our experience that bed rest 
and symptomatic treatment give the best result, in addition 
to avoiding the pitfall of overtreating the benign exudative 
form, which at first glance might seem similar to the caseous 
pneumonic form, but which clears spontaneously and without 
active, outside help. 

Once the sloughing out process has occurred and the sub- 
acute or chronic stage is reached, the problem- becomes a 
mechanical one of closing off the cavity to obtain a negative 
sputum. Various procedures are used, all of which depend 
upon a lung collapse mechanism. Pneumothorax, with variou 
adjuvants, if necessary, such as closed pneumonolysis for tlie 
severance of adhesions, may be tried. If pneumothorax is un- 
successful because of adhesions, various plastic operations on 
the chest wall itself may be done to obtain a collapse of the 
lung. The success of the treatment is gauged solely by the 
disappearance of bacilh from the sputum. Where the process 
is bilateral, as frequently happens, the amount of treatment 
is limited only by the mechanical skill of the doctor and the 
physiological capacity of the patient. 

I present now the following case, which illustrates the 
caseous pneumonic form of pulmonary tuberculosis: 


I . L., a twenly-one-year-old female, was admitted to one of the munidpal 
ospilali with a pneumonia on the right side. She remained in the institution 
rw months and was then discharged. The initial film is shown in Fig. SO 
and her discharge film in Fig. SI. Note the clearing, but also note the residual 
scamng and the smaU camty. The sputum was negative for tuberde badlli 
but garinc exarainaUon was not done. The patient worked for one year and 
cii ucll. Cough and e.vpectoraUon Uien reappeared, along with fatigue and 
of H., n... ,-,.y U .b.„ t Flj. 52 . 

,l,rf ■' ““ ‘1’““”- ral rapidly dowphBI „d 
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Fig. SO. — .r-Ray of a young woman showing an exudative pulmonary reaction 
in the upper lobe on the right. 



Fig .^1 — Same patient an Fm 50, but three months later There lia^ hern 
.1 clinical recovery and a gam m ccemht Considerable resolution h.v oeeiirreil 
lion ever, note the annular shadou in the first interspace on the rmht 
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This case illustrates what maj' happen, and usually doe.- 
happen, to the caseous pneumonic form of tuberculosis, if the 
ca\dty is not closed.' General good health and weight gain 
mean nothing, as long as there are any free bacilli in the 
bronchial tree. It is important to utilize every means at our 
disposal before we tell a patient that his sputum is negative. 

Exudative Productive Tuberculosis.— In addition to 
the rapidly resolving benign exudative tuberculosis and the 
malignant exudative or caseous pneumonic tuberculosis, there 



Fig. S2.— One year later. Note how there has been a bronchogenic extension 
of the disease from the small focus in the right apex. 

is another clinical type of exudative tuberculosis, which we 
can term the exudative productive form. In this type, because 
of the peculiar balance between allergy and dosage, there is 
produced a form of tuberculosis which is acute and exudative 
m onset, but in which there is some slight but definite lung 
dc.-lruction. Clearing and resolution of the exudation does 
occur, but not to the completeness which is seen in the benign 
exudative. Nor does sloughing and destruction occur to Ae 
extent that is seen in the caseous pneumonic group. Rather 
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is a middle course followed. While extensive resolution takes 
place, there usually remain some linear strands of scarring in 
the center of the involved area. 

The symptomatology of the exudative productive form 
follows a similar middle course. The complaints gradually 
subside; not as quickly as the benign exudative type, but 
sooner than in the caseous pneumonic form. The sputum, 
although positive at the start, is never as hi ghl y positive as in 
the caseous pneumonic patient. It soon begins to diminish in 
amoxmt as well as in bacillary content so that after a few 
months it may be negative. This is rarely seen normally in 
the true caseous pneumonic form. 

The physical signs correspond roughly to the changes in 
pathology. At the start, they are not as scant as in the be- 
nign exudative type. The altered quality of breathing and 
moist rMes are modified and diminished as resolution pro- 
gresses. In a similar fashion, the serial a:-ray pictures change 
from extensive, exudative shadowing at the start to a few 
fibrous strands at the completion of the affair. The whole 
evolution may last from six to eighteen months. 

The following case demonstrates this form of tuberculosis; 

V. B., when first seen, gave a history of a chest cold wth a productive 
cough for three weeks and pain in the right chest for one week. On physical 
examination, there was dulness, harsh tubular breathing and coarse moist rales 
to the fourth rib. There was a temperature of 102.8° F. and a pulse of 124- 
Tubercle bacilli were present in the sputum in goodly number. The x-ray 
appearance at this time is shown in Fig. S3. After seventeen months’ sana- 
torium care all symptoms had disappeared. The sputum was long since nega- 
tive. There had been a weight gain of almost SO pounds. 

Chronic Productive Tuberculosis. — have just dis- 
cussed the exudative forms of pulmonary tuberculosis. We 
now pass on to the productive type. In this category w’e are 
probably dealing with an individual of low sensitivity, who 
aspirates a relatively small dose of tubercle bacilli. The 
threshold level of stimulation of the sensitivity response is not 
reached. Therefore, we do not see clinically any of the acute 
allergic manifestations which predominated in the other forms. 
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-i-Ray of a white adult showing the dense exudative shadowing on 
the right. 
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Rather is there stimulated a slow, proliferative response, with- 
out any marked surrounding exudative reaction or lung in- 
volvement. The whole affair is very chronic and relatively 
benign. 

This type of pulmonary tuberculosis, which we have termed 
the chronic productive form, usually starts at an apex and dur- 
ing the course of many years, slowly creeps do\vnward toward 
the base of the lung. Because of the small dosage and the 
relative lack of exudative response, tile individual lesions are 
small and discrete and surrounded by relatively normal lung. 
Occasionally, these individual lesions may coalesce to form 
larger areas of cirrhosis. At times, caseation may occur in 
the central portion of these areas and slough out to form a 
small cavity. When this happens, we are now dealing to all 
intents and purposes, with a caseous pneumonic form, although 
its mode of production may be quite different from the acute 
caseous lesion. 

The symptom picture of the patient with the chronic pro- 
ductive form is sometimes very indefinite but at other times 
very striking. On our hospital services we usually see a pa- 
tient in the fourth or fifth decade of life, who is admitted com- 
plaining of hoarseness or gastro-intestinal disturbance or some 
other extrapulmonary symptom. Generally, no mention at all 
is made of any respiratory disorder. It is only when the pa- 
tient is closely questioned that he recalls a slight cough which 
he has always had as long as he can remember and a slight 
morning expectoration, which is usually blamed on smoking. 
There is generally admitted, too, some shortness of breath on 
exertion. The chronicity of the disease and the absence of 
acute allergic manifestations make it easy to understand this 
situation. Occasionally, however, especially in younger indi- 
viduals, there may be slight low grade flare ups, with an in- 
crease in cough and expectoration, perhaps slight blood streak- 
ing and slight rises in temperature. These spikings, in an 
otherwise relatively smooth course, are probably due to small 
exudative foci resulting from slightly larger bronchogenic 
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spills. The patient quickly recovers his previous good health, 
however, and may continue for an indefinite period before ex- 
periencing another similar episode. 

The ordinarj'^ uncomplicated chronic productive patient 
raises very little sputum. Tubercle bacilli are hard to find, 
even on concentration. Usually one positive sputum wall be 
encountered in every ten to twenty specimens. Gastric ex- 
aminations may sometimes yield the organisms when search 
of the sputum fails. It is this scarcity of organisms which 
serves to explain the benign character and the- slow spread of 
this form of pulmonary tuberculosis. 

If cavity formation occurs, then expectoration is increased 
and all the dangers and possibilities incident to the caseous 
pneumonic type of disease must be watched for. As a terminal 
affair in many of the advanced chronic productive cases, there 
seems to be a sudden change in the type of tissue reaction, so 
that each productive focus becomes an acute caseous focus. 
The patient becomes acutely ill and from this point on goes 
rapidly downhill, with cough and copious expectoration that is 
loaded with bacilli, as is seen in the caseous pneumonic form. 

The physical signs in the patient with chronic productive 
tuberculosis are notoriously scant. The compensatory em- 
physema which surrounds the small, individual productive 


nodules readily masks whatever abnormal signs might be pro- 
duced. Thus, very extensive pathology may be present -with- 
out yielding any trace of its presence by means of physical 
signs. Generally, some slight alteration of breath sounds may 
be detected or a few fine rales heard, especially in- the apices. 
It is the a:-ray, however, which gives us the best e-vidence of 
the chronic productive form of tuberculosis. In the early 
stages, the lesion is confined to one or both apices. The 
shadon-ing instead of being diffuse and homogeneous as in the 
exudative forms, is discrete and nodular, with relatively nor 

mal mtm^ening lung. Occasionally, there may be small acute 
cxudatwe reacUons corresponding with the clinical flare-uns 
WTen these subside, the original productive lesion remains un- 
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changed. As the years advance and the disease progresses, 
the nodular shadows gradually creep downward toward the 
lower lung fields. When the lesion is extensive, almost the 
entire lung may be studded with these discrete nodules — so 
much so, in fact, that this type of a:-ray has sometimes been 
diagnosed as chronic miliary tuberculosis. Closer inspection, 
however, will show the apicocaudal extension, with the great- 
est concentration of nodules in the upper poles of the lungs. 

The treatment of the chronic productive form should re- 
solve itself into the treatment of the occasional acute little 
flare-ups by bed rest and S3miptomatic treatment, and general 
supervision of the patient in the interim. The pathology in 
these patients may or may not slowly progress, in spite of rest 
and sanatorium care. It is, therefore, almost criminal to con- 
fime these patients to an institution for years, merely because 
serial x-rays show increases in pathology, the patient other- 
wise being perfectly well. 

However, one must be exceedingly cautious lest there be 
overlooked a small cavity at an apex, from which a more rapid 
bronchogenic seeding of organisms can take place. If such a 
cavity be discovered, then the remarks concerning the caseous 
pneumonic form holds true and the patient is treated accord- 
ingly. Toward the latter phases of the illness, various com- 
plications may arise and must be treated as they present them- 
selves. Not infrequently, a tuberculous meningitis is the 
terminal complication. 

D. F. was first seen four years ago, because of a slight cold of three weeks 
duration. There were no abnormal physical findings, the patient looked well; 
temperature and pulse were normal. She was seen in consultation only because 
of the r-ray picture, which was taken routinely by her employer, because of 
the cold. Figure S4 shows the appearance of the film at this time. It was felt 
at that time, that this girl did not have any acti\’ity of her tuberculosis. She 
was accordingly permitted to continue, with her work. This paUent remained 
perfectly well till a year and a half later, when she gave a history of having 
spat up some blood four weeks prewously. Two weeks later, pain in the left 
chest appeared, the temperature became elevated and the patient took to her 
bed. The pain gradually subsided, but for one week prior to her e-vamination, 
presented the t>T3ical findings of a pleurisy with effusion on the left side, vath 
dulness and diminished to absent breath sounds. The temperature was 99J° F. 
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It was felt that this girl had developed an acute pleural effusion, probably 
the result of a rupture of a small subpleural tubercle, with a discharge of its 
contents into the allergic pleura. A period of curing was recommended. The 
patient spent four months following a sanatorium routine, after which she 
returned to work and has been employed steadily since then. She has felt 
perfectly well and has had no pulmonary sjTnptoms. Her i-ray series follow- 
ing the absorption of the effusion has remained stationary, except for a recent 
film, which suggests a slight increase in the shadowing and the possibility of 
casdtation at the left apex. Sputum examinations were negatise for tubercle 



t 

Fig. 54.— i-Ray of a twenty-year-old girl, showing the nodular type of 
shadowing at the apices, especially on the left, typical of the chronic productive 
tuberculosis. 


bacilli. Gastric examination, however, showed the presence of organisms. This 
paUent has been admitted to a sanatorium where pneumothorax treatments 
will be attempted on the left side in an effort to close the small apical cavity 
.tnd thu^ prevent future brnnchncenic spread. 


1 his. case ihuslrales the chronic productive type of tuber- 
culosis. in a minimal stage and shows how it may spread in- 
sidiously without any noticeable symptoms. It also shows the 
importance of examining the gastric contents for tubercle 
bacilli when sputum is not obtained. 
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To Recapitulate. — For a clearer understanding of the 
natural history of pulmonary tuberculosis and subsequently 
a more inteUigent application of therapeutic efforts, it is es- 
sential that the clinician be well acquainted with the various 
forms in which the disease may present itself. Depending 
upon the balance between allergy and dosage, and especially 
the latter, will depend whether the clinical form of the disease 
is either exudative or productive. The exudative forms may 
be one of three different types. There is a rapidly resolving 
form — the benign exudative. Here there is rapid resolution. 
The only treatment required is rest and protection from 
further contact with tubercle bacilli. 

The exudative productive also clears by resolution, but not 
as rapidly or as completely as the benign exudative. Here 
again, recovery takes place without active intervention. The 
caseous pneumonic form, on the other hand, ends in slough 
and cavity formation from which there is a constant shedding 
of tubercle bacilli, to seriously threaten the remaining parts 
of the lung. It is this bad mechanical end-result of the caseous 
pneumonic form which must be energetically treated by the 
various forms of coUapse therapy. 

The chronic productive form is much slower in its onset 
and progress. Over the course of many years, it browses down 
from apex to base, the patient meanwhile for the most part 
feeling quite weU. Treatment seems to have little effect unless 
definite cavity is present. 

It should be remembered that there may be various com- 
binations of these different forms of tuberculosis in the same 
individual. Thus, a person with a caseous pneumonic focus 
at an apex may have a resolving exudative spUl into the con- 
tralateral lung. Regardless, however, of where the lesion oc- 
curs, or in what combination, or whether brought b}" the 
bronchogenic or hematogenous route, the prindples involved 
are the same. Massive dosage produces one of the three fomi.s 
of the exudative reaction. Small dosage causes a productive 
response. Our judgment must be based not on the quantity 
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of the disease but on a qualitative analysis. By keeping these 
few principles clearly in mind, we can more rationally evaluate 
the case and more logically apply our therapy. 
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hematogenous tuberculosis of the lungs 

Hematogenous tuberculosis of the lungs is frequently 
thought of as an acute, usually fatal disease and as a part of 
generalized tuberculous process which is characterized by 
diffuse and massive dissemination of miliary tubercles through- 
out the organs. VTiile it is true that this condition is a well 
established entity, it must be looked upon as representing only 
an extreme event, that is, a severe generalized infection evi- 
dently caused by a sudden and massive invasion of tubercle 
baciUi into the blood stream. Because of the acute clinical 
picture and the characteristic pathologic changes, acute miliary 
tuberculosis has always been regarded as the classical manifes- 
tation of a hematogenous tuberculous infection. The various 
types of chronic generalized forms of tuberculosis and their 
corresponding pulmonary lesions have not received sufficient 
attention until recent years. It is now well recognized, how- 
ever, that hematogenous tuberculous lesions may appear under 
a multitude of forms and phases with numerous gradations 
in extent and severity, ranging from very mild, abortive forms, 
through various intermediary types, to severe and fatal gener- 
alizations, as exemplified by acute miliary tuberculosis. 

The various forms of hematogenous pulmonary tubercu- 
losis represent in a large proportion of cases a part of a more 
generalized process. This will be discussed in greater detail 
later on. The pulmonary lesion, however, lends itself more 
easily to clinical investigation than the corresponding changes 
m other organs, as the changes in the lungs are readily demon- 
strable on radiographic examination. The recognition of the 
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hematogenous forms of pulmonary tuberculosis, especially of 
the chronic types, offers therefore an important index in the 
evaluation of chronic and protracted forms of systemic tuber- 
culous infections. 

A classification of hematogenous tuberculosis of the lungs 
into distinct types is extremely difficult because of a variety 
of intermediary phases and gradual transitions from one form 
into another. It would seem helpful, however, for the sake 
of clarity to postulate the following groups : 

I. Diffusely disseminated hematogenous miliary tubercu- 
losis, which may be subdivided into: 

(a) Acute forms. 

(fi) Subacute and chronic forms. 

II. Hematogenous forms of chronic pulmonary tuberculosis 
of varydng extent, miliary or nonmiliary in 
type. This group may be subdivided into: 
(a) Uncomplicated chronic hematogenous forms. 
(d) Hematogenous forms with complicating bron- 
chogenic progression. 

I. DIFFUSELY DISSEMINATED HEMATOGENOUS MILIARY TUBER- 
CULOSIS 

As to the acute miliary tuberculosis, a detailed description 
of its weU known clinical features and the corresponding path- 
ological changes must be omitted here. The clinical mani- 
festations may vary according to the preponderance of one or 
the other group of symptoms, this giving rise to the old estab- 
lished division into the pulmonary, the meningeal and the 
typhoid form. The average duration of illness from the onset 
until the fatal termination is generally between two and four, 
sometimes six weeks. It is important to mention, however, that 
it is difficult to set down definite time limits, a point which 
serves to emphasize how arbitrary a separation between acute, 
subacute and chronic forms of miliary tuberculosis may be. 
On one hand, there are cases showing a peracute markedly 
septic course in which the fatal termination may take place 
even within a few days in some extreme instances. Such cases 
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have been described under tlie term “sepsis tuberculosa acutis- 
sima,” the clinical picture resembling an unusually severe 
general septicemia. Pathologically, such cases also differ from 
the usual miliary tuberculosis, inasmuch as no typical tuber- 
cles are found in the organs. Microscopically, however, there 
are found numerous small areas' of necrosis which contain 
abundant acid-fast bacilli. There are, on the other hand, cases 
of miliary dissemination in the lungs which show a subacute 
or decidedly chronic course. Among the latter several types 
may be distinguished. 

In some instances the onset may be acute with high fever 
and pronounced toxic S3rmptoms. The course, however, is not 
progressive, the acute symptoms subside and the temperature 
becomes subfebrile or normal. Serial roentgen examination 
shows that the miliary dissemination throughout the lungs re- 
mains unchanged over a period of weeks or months. Even- 
tually, after a prolonged illness, signs and symptoms of menin- 
geal involvement may set in which results in fatal termination. 

In other cases one misses entirely an acute phase of the 
disease, constitutional signs and symptoms are quite incon- 
spicuous. Physical signs over the limgs may or may not be 
found. In such cases one is usually greatly astonished to find 
the typical miliary dissemination in the lungs on roentgen- 
ographic examination and the diagnosis of miliary tuberculosis 
is at times viewed with skepticism because of the marked con- 


trast between the roentgen findings and the general clinical 
aspect of the case. In a number of cases the miliary dissemin- 
ation in the lungs is preceded by pleural effusion, sometimes 
recurrent, which may be either uni- or bilateral. This also 
applies to cases of acute and fatal forms of miliary tuberculosis 
The further course and evolution of the disease in cases of 
chronic or latent miliary tuberculosis of the lungs does not 
behave uniformly. Some patients remain asymptomatic and 
apparently well for an indefinite period. The objective find 
mes m tbe tags may show no further change. However as' 
m the subacute forms, a complicaUng meningiUs is not infre- 



762 


DA^aD JREISNER 


quently the eventual cause of death. In other cases metastatic 
lesions of a localized nature may develop in the peripheral 
organs, such as in the bones or joints, urogenital tract, serous 
membranes, sometimes skin or eye manifestations may appear. 
In such cases it is often difficult to establish, however, whether 
these lesions were preexistent or whether they followed the 
pulmonary dissemination. In the absence of such complica- 
tions these individuals may remain perfectly well and symptom- 
free, although the pulmonary changes are persistent. 

In some cases showing a clinically favorable course, pro- 
gressive resolution of the pulmonary changes may be observed 
on serial roentgen ray studies. The process of resolution is 
usually slow, extending, as it does, over a number of months, 
or years. The end-result may be either complete or incom- 
plete clearing. The former is more apt to take place in cases 
shovfdng dissemination of soft foci which often appear larger 
than miliary size. In other cases there remain residual 
changes, such as sparsely scattered discrete nodules, with or 
without calcification, or a more or less diffuse increase in the 
linear markings due to interstitial fibrosis. 

Although doubted for a long time, there are now sufficient 
observations available to indicate that healing of a hematog- 
enous pulmonary dissemination is a distinct possibility, not 
only in the clinical but also in an anatomical sense. From an 
anatomical standpoint complete disappearance of the focal 
dissemination is quite conceivable, since in a number of in^ 
stances the hematogenous spread may result in the formation 
of disseminated small exudative pneumonic foci, miliary al- 
veolitis, and very little proliferative tissue reaction. Such 
changes are capable of partial or complete resolution. In other 
instances the healing process consists in transformation of the 
miliary tubercles into hyaline connective tissue nodules with 
resulting cicatricial shrinkage. These changes in conjunction 
with the subsequently developing emphysema account for the 
fact that such slight residual foci may entirely escape wsuali- 
zation on the roentgenogram. Healing with calcification con- 
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stitutes, 0! course, a persistent anatomical dtangc and is easily 

demonstrable radiographically. In some cases 

healing may result in the production of interstitial fibrosis 



Fig. 54<i.— DifEusely disseminated, healed, calcified, miliary tuberculosis. No 
clinical symptoms; accidental finding. (Courtesy of Dr. George Cole.) 



Fig. 546.— Roentgenograms of a paUent taith tuberculosis of kidney and 
mulUple lymphoglandular involvement. A, shows disseminated hematogenous 
tuberculosis in both lungs. Seven months later (B) there was almost complete 
resolution of the changes. 


along the peribronchial and perivascular lymphatics "Ivm 
phangitis reticularis.” This may Bnd its expression ’on the 
roentgenogram in the form of fine linear strands causing ac- 
centuation of the pulmonary markings. 
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As regards the pathogenesis of miliary tuberculosis, there 
has been a tendency to view the development of hematogenous 
spreads as mere accidental occurrences caused by a sudden 
invasion of bacilli into the blood stream. Gross anatomical 
alterations, such as perforation of a caseous pulmonary focus 
into a blood vessel, or ulceration of a caseous tubercle situated 
in the intima of a vein, or in the wall of the thoracic duct, are 
considered as the principal sourceh of hematogenous dissemina- 
tions. The bacilli may then be distributed either through the 
pulmonary circuit, through a part or the whole of the general 
circulation, or both. 

There is little doubt that such events may be responsible 
for the development of acute and massive generalized forms 
of miliary tuberculosis. But it must also be borne in mind 
that tubercle bacilli may enter the blood stream by an indirect 
route without gross mechanical alterations of anatomic struc- 
tures. There may be a continuous or intermittent discharge of 
smaller or larger doses of bacilli into the circulation from a 
variety of sources. The changes resulting from the primary 
complex probably provide a frequent source of hematogenous 
involvement. This may originate either in the primary pul- 
monary focus, but probably more often in the regional tracheo- 
bronchial lymph nodes. The bacilli may extend into the cir- 
culation by way of the lymphatics into tlie thoracic duct, from 
these into the large veins, and the right heart. There are, of 
course, other potential sources of blood stream dissemination, 
such as, postprimary pulmonary foci, or various latent or 
manifest caseous extrapulmonary foci. That the anatomical 
changes resulting from the primary inlection serve as an im- 
portant source of hematogenous dissemination, is indicated by 
the fact that generalized forms of tuberculosis are considerably 
more frequent during infancy and early childhood than in later 
life, the so-called “early generalization.” This is probably 
accounted for by the fact that in its active stage the primary 
complex harbors tubercle bacilli of sufficient number and viru- 
lence to give rise to extensive dissemination of the disease. As 
the primary lesion undergoes progressive healing such inva- 
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sioDS become both less frequent and probably less severe, as 

far as the resulting spread is concerned. ^ .... 

It is readily seen that there are manifold possibilities and 
circumstances leading to hematogenous disseminaUon and the 
resulting spread wiU, therefore, vary greatly in its distribu- 
tion, extent and severity. There can be no doubt, of course, 
that the dosage of bacilli and their virulence, as well as the 
anatomical distribution, are of foremost importance and that 
variations of these factors may to a great extent account for 
the variable clinical picture and evolution of the disease, as 
outlined before. In addition to these, however, there are prob- 
ably other factors, about which we have as yet little exact 
knowledge, that may either enhance or retard the development 
of a hematogenous disease process. Variable conditions of 
specific allergy and resistance or relative immunity, may 
greatly modify the consequences of invasion of bacilli into the 
circulation. It is very probable that the mere presence of 
tubercle bacilli in the blood stream does not necessarily have 
to cause generalization of the disease. This is indicated by 
the observation that in the progressive and destructive forms 
of pulmonary tuberculosis, although there are ample oppor- 
tunities for invasion of the bacilli into the circulation, acute 
generalized miliary tuberculosis and meningitis, as well as 
manifest extrapulmonary hematogenous metastases of chronic 
nature, represent a relatively infrequent occurrence. This 
would seem to suggest a certain antagonistic relation between 


local progression and generalization of the tuberculous process 
which may be closely related to specific allergy and the state 
of relative immunity. There are, on the other hand, certain 
factors of nonspecific nature which by lowering the state of 
general resistance may serve as predisposing causes for the 
actual outbreak of generalized tuberculosis. Among these 
should be mentioned chronic debilitating diseases, such as 
cancer or the leukemias; intercurrent acute nontilberculous 
infections; postoperative conditions, puerperium, old aee and 
Olhcrs. Such obscn.ations offer grounds for the assurapUon 
of a latent or chronic protracted tuberculous bacteremia al 
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though it must be admitted tliat direct bacteriological proof 
is difficult to establish with our present methods. An over- 
whelming massive infection will, of course, under any and all 
circumstances, lead to an acute and fatal spread. However, 
given a more limited invasion and favorable general conditions, 
the resulting pathological changes and corresponding clinical 
manifestations may show great variations, from subacute or 
chronic types to very mild or latent forms of hematogenous 
dissemination. 

It is essential to point out that the pulmonary dissemina- 
tion found in the chronic forms of miliary tuberculosis repre- 
sents in most instances only a part of a generalized process, 
just as in the typical acute forms, but in a much milder form. 
In such cases postmortem examination usually reveals evi- 
dence of some spread through the organs of the general 
circulation, such as, scattered tubercles in the liver, spleen, 
kidneys, adrenals, etc. These changes are often quite incon- 
spicuous in comparison with the pulmonary findings. The 
anatomic peculiarities of the pulmonary circulation and the 
fact that the lung acts as a sort of filter for circulating bacilli, 
probably account for the predominance of the hematogenous 
dissemination in the lungs. \^Tiatever the source of bacillary 
invasion, generally speaking, the lungs bear the brunt of the 
hematogenous distribution to a much greater extent than any 
other single organ. In some instances, however, the miliary 
dissemination may be limited to one or more parenchymatous 
organs outside of the lung and involve the latter to a much 
lesser extent or not at all. This may be the consequence of 
invasion of bacilli into a part of the arterial circuit. On rare 
occasions such limited disseminations in the organs undergo 
calcification, similarly as in the lungs, and may be demon- 
strated on the roentgenograms. 

Clinical observation and analysis of postmortem findings 
in cases of chronic protracted forms of hematogenous tuber- 
culosis, suggest that the changes in various organs may occur 
at successive intervals and that they may be due to repeated 
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invasions of bacilli into the circulation. The above-mentioned 
pleural effusions preceding the pulmonary dissemination or the 
fact that a number of cases of chronic, apparently benign 
miliary dissemination in the lungs finally develop a compli- 
cating fatal meningitis, may well be explained on that basis. 
It, therefore, seems that the total course of many cases of sub- 
acute or chronic miliary tuberculosis of the lungs represents 
a series of successive phases which under unfavorable circum- 
stances may eventually lead to generalization of the disease 
and fatal termination. On the other hand, in the absence of a 
progressive spread and grave complications, such as particu- 
larly meningitis, clinical recovery is well within the realm of 
possibility. It is the ever-present danger of a potential general- 
ization which renders the ultimate prognosis of chronic and 
latent forms of miliary tuberculosis of the lungs so uncertain. 


n. hematogenous forms of chronic pulmonary tuber- 
culosis 

The hematogenous forms of chronic pulmonary tuberculosis 
to be discussed below must be distinguished, on one hand from 
the typical miliary dissemination, and on the other hand from 
the common types of lesions which constitute the vast majority 
of cases of chronic pulmonary tuberculosis. It may be said 
that these forms occupy an intermediary position between the 
classical miliary forms and the ordinary chronic phthisis. 

Chronic hematogenous pulmonary tuberculosis presents a 
large variety of types and stages which differ greatly both as 
to the extent and the morphological characteristics of the 
changes. The foci are either of the miliary or of the con- 
glomerate acino-nodose type. Still greater are the variations 
in the extent of the pulmonary changes ranging from few 
scattered, sometimes calcified nodules in the apices to a 
diffusely disseminated spread throughout the lungs There 
are various intermediary^ forms, such as involvement of the 
upper one third, or of the upper halves, or else of the uuZ 
nvo .h.rds of boU. togs. The featoes .hich are “ sS; 
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present and which may be considered as characteristic for 
chronic hematogenous forms are as follows: the disseminated 



Fig. S4c. — Hematogenous form of chronic pulmonary tuberculosis associated 
ndth bilateral pleurisy. The roentgenogram shoe’s bilateral sj’mmetrical dis- 
crete nodular dissemination, predominantly localized in the apices and subapical 
areas; bilateral pleural effusion, more marked on the left side. 



Fig. S4d . — Chronic hematogenous tuberculosis of the lungs. Roentgenogram 
shows bilateral symmetrical nodular dissemination through the upper portions 
of both lungs; marked emphysema of the basal portions. Clinical symptoms 
very’ slight; sputum negative for tubercle bacilli. 

character of the lesion; the bilateral symmetrical distribution; 
the continuous apicocaudate spread, the foci usuaUy decreas- 
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ing in size and in number from apex to base; finally, the dis- 
crete nodular character of the foci which are of the predomi- 
nantly productive type. Recurrent unilateral or bilateral 
pleural effusions are not infrequently associated with these 
types of chronic pulmonary tuberculosis and must be regarded 
as a manifestation of hematogenous involvement (Figs. 54c 
and 54d). 

Roentgen examination is of paramount importance in the 
detection of these lesions. Clinically, in a large proportion of 
the cases the existence of pulmonary changes is not suspected. 
They are occasionally discovered on routine roentgenographic 
examination. This is due to the fact that clinical signs and 
symptoms are often either entirely absent or extremely slight. 
Physical examination of the lungs frequently reveals very few 
abnormal findings, sometimes signs of emphysema or bronchi- 
tis. The disproportion between the paucity of clinical signs 
and symptoms referable to the lungs on the one hand, and the 
objective changes as revealed on the roentgenogram, on the 
other, is a striking feature of the chronic hematogenous pul- 
monary tuberculosis. As a rule, no tubercle bacilli are found 
in the sputum, in some instances a small number of bacilli may 
be present occasionally in a large series of concentrated spec- 
imens. 

An impressive feature of typical hematogenous forms of 
chronic pulmonary tuberculosis is the absence of gross areas 


of infiltration, of ulceration and excavation. This is in dis- 
tinct contrast to the common bronchogenic forms of chronic 
pulmonary phthisis which are characterized by the presence 
of these verj^ changes. However, a strict differentiation be- 
tween chronic hematogenous and bronchogenic forms may 
often be quite difficult since in a considerable proportion of 
cases of originally hematogenous lesions, the characteristic 
features become greatly altered as a result of superimposed 
bronchogenic involvement. A gradual breaking in of intersti- 
tial foci into the air passages evidently accounts for the de 
velopment of such combined forms. This occurrence naturally 
opens the way for further bronchogenic progression with uh 

VOL. :o — .;q 
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ceration and cavity formation. Clinically this complication 
manifests itself by the appearance of signs and S3Tnptoms of 
activity and positive sputum. Radiographically there will be 
found larger coalescent infiltrative foci, in addition to the dis- 
crete nodular dissemination, as well as cavity formation. The 
presence of the latter is at times difficult to determine from 
the roentgenogram because of their small size, the diffuse pul- 
monary changes and the frequently present emphysema. 

Occasionally the cavities found in connection with chronic 
hematogenous lesions are of a peculiar appearance, thin- 
walled, either single or multiple. These cavities are often 
referred to as the “punched-out” variety and it is assumed by 
some that they represent a part of a hematogenous process. 
It should be mentioned, however, that the pathogenesis and the 
mechanism of development of these cavities has not been suffi- 
ciently clarified as yet. 

In many cases one may find evidence of superimposed 
bronchogenic progression in the upper pulmonic fields, while 
the more dependent portions retain the discrete nodular dis- 
semination. This, in conjunction with the symmetrical dis- 
tribution of the lesion indicates the hematogenous character 
of the original process. In other instances, however, the 
changes resulting from the secondary bronchogenic spread may 
become the predominant feature of the lesion to such an extent 
that it is extremely difficult, if not impossible, to determine 
its original character, unless one has had an opportunity to 
follow the evolution of the process by means of serial roent- 
genograms. Occasionally the complicating bronchogenic in- 
volvement may cause little progressive and destructive changes 
showing instead a marked tendency to fibrous tissue forma- 
tion. The eventual picture found in such instances is a bi- 
lateral, symmetrical, cirrhotic-indurative process involving 
predominantly the upper lobes, often associated with numerous 
small bronchiectases and marked compensatory emphysema of 
the lower portions of the lungs. Clinically these cases fre- 
quently show a stationary course over a period of many years, 
in spite of persistently positive sputum. 
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The pathogenesis of this group of chronic hematogenous 
pulmonary tuberculosis is essentially governed by similar prin- 
ciples as those outlined in connection with the various forms 
of miliary disseminations. The differences, between these two 
groups concern largely the extent of the lesion, its morpho- 
logical character and the course. Because of the more limited 
extent of the pulmonary lesion, its exceedingly chronic dura- 
tion and the added secondaty'^ changes, there may often be only 
a distant resemblance between the chronic hematogenous forms 
and the typical miliary dissemination, as far as the character 
of the pulmonary findings is concerned. The significant point, 
however, is the fact that the hematogenous group of chronic 
pulmonary tuberculosis represents to a large extent a part of 
a chronic generalized process. In a considerable proportion 
of cases these types of chronic pulmonary lesions are found 
in association with various forms of extrapulmonary metastatic 
manifestations, such as, tuberculosis of bones and joints, of the 
urogenital tract, the serous membranes, generalized lympho- 
glandular involvement and others. The frequent coexistence 
of extrapulmonary hematogenous involvement and pulmonary 
lesions of the type here described is an important indication 
of their hematogenous origin. A recent study revealed that 
about two-thirds of the pulmonary lesions found in associa- 
tion with extrapulmonary involvement, presented characteris- 
tic features of the hematogenous group. It must be borne in 
mind, however, that chronic pulmonary lesions of an identical 
character are often enough found in cases which present no 
evidence of manifest metastatic foci elsewhere. Conversely, 
there may be extensive extrapulmonary tuberculosis without 
any evidence of pulmonary changes other than the old primary 
complex. These differences in the localization of the hemat- 
ogenous spread are probably determined by a number of 
factors. The anatomic position of the source of bacillary dis- 
charge. as discussed in a preceding paragraph, variable or- 
gan susceptibility, as well as mere chance location may aU be 
responsible to a greater or lesser extent. 

U wll be found, honnver, that although the predominant 
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lesion may be limited to one or several organs, there is' usually 
also evidence of some distant dissemination. In many cases 
of chronic and progressive extrapulmonary tuberculosis the 
pulmonary clianges are merely in the nature of an incidental 
finding, sucli as sparsely disseminated nodules. Similarly post- 
mortem examination reveals that almost all cases of hematog- 
enous involvement of the lungs, although showing no ch'm'cal 
evidence of extrapulmonary lesion, present some dissemina- 
tion in other organs which is often purely abortive in character. 
From a clinical standpoint such cases may be regarded as 
chronic isolated hematogenous tuberculosis of the lungs. 

The ultimate fate and hence the prognosis of chronic hem- 
atogenous forms of pulmonary tuberculosis is largely deter- 
mined by their inherent tendency to progressive hematogenous 
propagation of the disease, a point already emphasized in con- 
nection with the atypical forms of miliary tuberculosis. 
Though the pulmonary lesion may appear quite harmless one 
must always keep in mind the possibility of some unpredictable 
developments, such as, various metastatic lesions of chronic 
nature, especially skeletal and genito-urinary involvement, 
meningitis and acute generalized miliary dissemination. 

The differential diagnosis of acute and chronic forms of 
hematogenous pulmonary tuberculosis should, of course, con- 
sider a variety of other pulmonary lesions of a disseminated 
character, such as diffuse carcinomatosis, pneumoconiosis, 
diffuse bronchiolitis, chronic vascular stasis, disseminated non- 
tuberculous miliary bronchopneumonia and disseminated 
bronchogenic tuberculous spreads. The diagnostic features 
of these lesions cannot be discussed here in detail. A few 
words must be said, however, regarding the diffuse focal 
bronchogenic tuberculous dissemination, which usually occurs 
following hemoptysis. The differentiation from hematogenous 
dissemination rests on the history of a preceding recent hem- 
optysis. The presence of an infiltrative and usually excavating 
lesion in the lung, the lack of uniform distribution of the 
changes and the variable size of the foci, are points in favor 
of a posthemoptysis spread. A consideration of the general 
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clinical aspects and of the physical findings in the chest, which 
are as a rule more pronounced in cases of posthemoptysis 
spread, will also aid in the differentiation between hematog- 
enous and bronchogenic dissemination. 

As regards the treatment of the various types of chronic 
hematogenous pulmonary lesions, it must be pointed out that 
in a considerable proportion of such cases it is tlie extrapul- 
monary process which demands the sole therapeutic attention, 
as the pulmonary changes frequently represent only an inci- 
dental finding. Many cases in which the hematogenous lesion 
appears confined to the lungs and is limited in extent require 
no particular treatment and are not in need of institutional 
care. Such cases may lead a perfectly normal life over a period 
of many years. Of course, periodic examinations are essential, 
because of the possibility of activation and progression of the 
pulmonary lesion and in view of a potential extrapulmonary 
spread. Other cases, showing more extensive spreads, require 
prolonged rest treatment with a proper hygienic, dietetic 
regime. Cases in which the original hematogenous lesion is 
complicated by superimposed bronchogenic progression and 
cavitation require active treatment. Collapse therapy is quite 
difficult in such cases as the disease is invariably bilateral. If 
the process is not too extensive, the application of bilateral 
artificial pneumothorax should be seriously considered. How- 
ever, the marked chronicity of the pulmonary lesion and the 
frequent pleural involvement resulting in obliteration of the 
pleural spaces, very often preclude a successful pneumothorax 
treatment. 
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MANAGEMENT OF FAR ADVANCED TUBERCULOSIS 

Pneumothorax is not only universally accepted, but has 
become the principal mainstay in the treatment of pulmonary 
tuberculosis, mereas, a decade ago, the treatment was re- 
served as an emergency measure, today, pneumothorax is urged 
as soon as a diagnosis of cavity is made. There is still a 
large number of physicians who believe that all patients 
should be given a period of test with the hope of spontaneous 
resolution of the tuberculous disease. We have found that 
in the caseous pneumonic forms of tuberculosis, spontaneous 
resolution with disappearance of tubercle bacilli occurs only 
in a small percentage of cases (15 to 20 per cent), and that 
there is a greater possibility of progression of the disease. In 
discussing the caseous pneumonic tuberculosis we refer to that 
malignant form of the disease described by Omstein, Ulmar 
and Dittler,’^ In brief, “caseous pneumonic tuberculosis” is the 
open cavity case; the cavity is usually demonstrable in the 
x-ray, and tubercle bacilli are easily identified on examination 
of tlie sputum. In the past, little attention was paid to x-ray 
and positive sputum, provided the patient was free of toxic 
sjTnptoms and had added considerable weight. We have 
learned by bitter experience that fat patients with positive 
sputum who are considered “temporarily safe,” usually die in 
a few years because of a spread of the disease. 

Pneumothorax, therefore, is now indicated whenever a 
diagnosis of cavity is made. This treatment is used chiefly in 
unilateral cases of tuberculosis, and is also used in bilateral 
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cases where the preponderance of the disease involves one lung. 
In the above types, the results have been both satisfactory 
and sufficiently gratifying to influence every sanatorium 
throughout the country to adopt the use of pneumothorax in 
pulmonary tuberculosis. 

It was but a natural step for a group of more intrepid 
•workers to gaze upon the advanced bilateral forms of pul- 
monary tuberculosis and beheve that pneumothorax might be 
applied with some hope of success. 



Fig. S5. — An x-iay of a patient with bilateral pneumothora.T. The ca\’ities 
in both upper lobes are prevented from closing by multiple adhesions. Sputum 
positive for tubercle bacilli. 


At the Metropolitan and Sea View Hospitals, a small num- 
ber of cases was selected for bilateral pneumothorax. The 
chief difficulty to face in bilateral pneumothorax was the prob- 
lem of sufficient lung ventilation. It was also found that in 
the advanced case, more adhesions were usually present than 
in the unilateral case. Because of the adhesions, the normal 
uninvolved lobes were collapsed vnth the diseased portions of 
the lung. The patients became dyspneic, and because of the 
anoxemia, were depressed and irritable. Peculiarly, even with 
complete rest in bed. where there is anoxemia there is a pro- 
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gressive loss of weight. In cases with no complicating ad- 
hesions, selective collapse of the diseased areas was obtained 
with no symptoms of anoxemia. 

We realized that if the adhesions could be severed, we 
might obtain the desired selective collapse of the diseased lung 
and the compressed atelectatic normal lung tissue could be re- 




Sputum negative for tubercle badlli. " 


Iobc 5 


‘■xpanded. However, we were fearful about the reartinn 

' 'll pneumonolysis with both lungs partiallv 

'-'llapsed. but were pleasantly .surprised to find b ^ 

fortably the operation was tolerated. After the disea^'V””’’ 
connpsed and the nomal ,n„g tissue 
pucu, nonolysis ssas tried on the contralateraUung i? “'r 
an example of an unsuocesslul bilateral pneumoft^l^IJ 1 
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advanced pulmonary tuberculosis. Figure 56 is an x-ray of 
the same patient following a bilateral closed pneumonol 5 ^is. 

With the help of the surgical service we now have a means 
of controlling the advanced bilateral pulmonary tuberculous 
disease. Closed pneumonolysis is not a simple procedure in 
the advanced disease. The adhesions must be severed if we 
are to have any hope of success. \^rhereas in the unilateral 
case the surgeon should take no risk with closed pneumonolysis, 
in the bilateral case he must have the courage to “go the limit” 
in severing difficult adhesions. In the unilateral case there is 
no reason for risking a spontaneous pneumothorax and com- 
plicating empyema, because a thoracoplasty could easily con- 
trol the tuberculosis should pneumothorax fail. 

Difficult adhesions have been successfully cut by a com- 
bination of blunt dissection and cautery. And in our institu- 
tions under the stimulating influence of Dr. Pol N. Coryllos, 
the surgical staff has become very adept in the handling of 
these wide and difficult adhesions. In some cases as many 
as seven adhesions are severed at one time, while in other 
cases as many as four different attempts at closed pneumonol- 
ysis have had to be made before the adhesions have been suc- 
cessfully cut. It is safer to do a little at a time and try again, 
than do too much in a difficult case. As our experience in- 
creased, we decided that by following a definite pattern we 
might be more successful and produce less anoxemia, than 
by a “hit-and-miss” method. 

The anoxemia could be avoided by obtaining a selective 
collapse of the diseased portion of the lung without sacrificing 
normal lung tissue. We decided to do one lung at a time, 
which would prevent a marked decrease in vital capacity. Our 
experience was not favorable to simultaneous collapse of both 
lungs. There was both more chance of anoxemia and le.ss 
chance for successful closure of cavities. The pattern, there- 
fore, was to start with the more involved side. If adhesions 
were present, within two or three weeks, or as soon as there 
was enough space to introduce the thoracoscope, a closed 
pneumonolysis was to be attempted. The adhesions were to 
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If, after induction of pneumothorax, adhesions complicated the pneumothorax, 
they were to be cut by closed pneumonolysis. Whatever normal lung tissue 
s\'as present was to be reexpanded at once, and a s imil ar procedure followed 
on the contralateral side. 

A primary pneumothorax on the left was started on March 25, 1935. We 
soon decided that the pneumothorax would not be successful because of ad- 
hesions to both the upper and low'cr lobes. On May 2, 1935, Dr. Coo’Uos did 



Fig 58 — Sec Fig 57 A pneumothrrax was induced on the left Bccaii^' 
of multiple adhesions to the upper lobe an exploratory thoracoscopy was per- 
formed and all adhesions to the upper lobe severed. Note the selective collapse 
of the left upper lobe. Note the large cavity in the apex of the left lower lobe 
Another e.xploratory thoracoscopv was done and a large adhesion severed with 
closure of the cavity in the apex of the left lower lobe. 

an e.xploratorj' thoraco -opy, and successfully severed seven adhesions to the 
upper lobe. The left pper lobe collapsed, but because of a long adhesion to 
the ape,x of the lone'- lobe, a large cavity still remained open (Fig. 5S). On 
June 17, 1935, Dr. > orvUos agam did an exploratoiy thoracoscopy and was 
successful in severin', the remaining adhesion. Pneumothorax was so managed 
that the diseased lung was collapsed and the normal umnvolved tissue allo'.ved 
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to reexpand (Fig. 59). Because the disease involved both lobes of the left 
lung, the whole lung had to be first coUapscd to close the caxdties. When the 
ca\ities were dosed, the normal lung tissue was allowed to reexpand. This 
occupied almost five months. tVe then dcddcd to collapse the contralateral 
lung. On October 3, 1935, a pneumothorax was induced on the right side. 
.\gain, adhesions prevented a complete collapse of the right upper lobe. Figure 
60 demonstrates the many adhesions preventing the collapse of the right upper 
lobe. On December 5, 1935, Dr. Coryllos did- an cxplorator>' thoracoscopy. Two 
adhesions were severed with a successful collapse of the right upper lobe. From 



reaaers leit nand sioe. bee i^igs. 57, 58. 
eexpansion of some of the uninvolved portion of the left lung. 

'-ray talcn sputum was free of tuberde bacilli. Figure 61 is an 

u here she rec ^ Patient was discharged to the out-patient department 

arras of bothT^ ^ 'weekly refill. Notice the complete collapse of the involved 
unly a tmall'^^ Sood expansion of the healthy lung tissue. There 

■ino.'rmia effusion on the left side. There was no esddence of 

■idvanccd case ^ example of what can he done wdth a hopelessly 

'ul>rrclc bacilli ° ]'^ eeulosis invoUing both lungs — sputum rendered free of 
uir free of hadlli months, and with a good chance of its remain- 
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An analysis of our results at the Metropolitan Hospital 
prophesy a more hopeful future for the advanced case. In 
48 cases there were 27, or 56 per cent, in which a negative 
sputum was obtained. Twenty-one, or 44 per cent, still have 



Fig. 60. — See Figs. 57-59. The left lung is on the reader’s left hand side. 
The disease in the left lung has been controlled. A pneumothora.c is induced 
on the right side. Note the partial collapse of the right upper lobe. Multiple 
adhesions prevent the collapse of the right upper lobe. The sputum is sdll 
positive. 

a positive sputum or have died. This group includes 15 deaths. 
An analysis of the deaths is as follows: 

1 — Empyema. 

1 — Miliarj' tuberculosis 

1 — Cardiac death. 
l_Tuberculous meningitis 

2 — Severe hemoptysis. 
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2 — E^:tensive intestinal tuberculosis. , , , Un 

2 -Unsuccessful closed pneuraonolyst-the adhesions could not be 

severed, and the disease spread. 

5 Eirtensive bronchogenic spread of the disease. 



Fig. 61 —See Figs. 57-60. The left lung is on the reader’s left hand side. 
.\olc the complete selective collapse of the right upper lobe after severing two 
adhesions by a closed internal pneumonolysis. All the diseased areas in both 
lungs are controlled. The sputum had been free of tuberde bacilli for over 
three months when this s-ray was taken. In nine months a hopelessly advanced 
case has been transformed into a case with a very hopeful future. 

Twenty-six cases, or 54.1 per cent, of the 48 required either 
a unilateral or bilateral closed pneiunonolysis. 

Unilateral dosed pneunionolysis cases, 17: 

Negative sputum 
Positive sputum 

Bilateral closed pneumonoh'sis cases, 9: 

Necative sputum 
Posiuvc sputum 


3 

6 
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Out of the positive sputum cases there were two in the uni- 
lateral pneumonolysis group and two in the bilateral pneu- 
monolysis group with sputum positive only on concentration. 
Few bacilli were seen on examination of the concentrated 
sputum. The patients were clinically improved. It has been 
the custom at both the Metropolitan and Sea View Hospitals to 
accept only a negative sputum as evidence of control of the 
disease. 

Spontaneous pneumothorax occurred in 8 patients. All 
recovered except one, listed as dying of an empyema. In one 
patient spontaneous pneumothorax happened on three different 
occasions with recovery. In another patient this unpleasant 
complication occurred twice with recovery. 

When we compare the above results with the figures of 
Barnes and Barnes,^ who reported over 80 per cent deaths 
within a year after admission to the sanatorium in cases with 
a less severe form of pulmonary tuberculosis, we must accept 
bilateral pneumothorax supplemented by closed pneumonolysis 
as a definite advance in the management of the far advanced 
case of bilateral pulmonary tuberculosis. The death rate in 
this group is only 31.2 per cent, compared with 80 per cent 
of Barnes and Barnes, and 56 per cent of our group have per- 
sistently negative sputmn. 


An analysis of the Sea View 

group is as 

follows : 



Negative 

Positive 




sputum. 

sputum. 

Died. 

Total. 

1933 

2.0 

2.0 

0.0 

4 

1934 

9.0 

6.0 

5.0 

20 

1935 . 

12.0 

11.0 

13.0 

36 

1936 Qan. to June) . . . 

6.0 

4.0 

8.0 

18 

Total 

29.0 

23.0 

26.0 

78 

Percentage 

37.2 

29.5 

33 3 

100 

An analysis of the 

combined 

126 cases: 




Negative 

Positive 




sputum. 

sputum. 

Died. 

Total. 

Total 

56.00 

29.00 

41.00 

126 

Percentage 

44.44 

24.02 

32.54 

100 
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In the bilateral advanced pulmonary tuberculosis in which 
:ollapse therapy through pneumothorax is not possible because 
)f an adherent pleura, there is still the possibility of employ- 
ng other surgical procedures. We would refer the reader to 
1 recent article by Coryllos and Ornstein^ on the surgical 
management of bilateral cavernous pulmonary tuberculosis. 

WTien one limg can be controlled by pneumothorax, a 
thoracoplasty may be attempted on the contralateral side. 
These authors in selected cases have used bilateral thoraco- 
plasty for the control of bilateral tuberculosis. 

SUMIVIARY 

An attempt has been made to present a method of control 
of the advanced case of bilateral pulmonary tuberculosis. The 
results obtained prophesy a more hopeful prognosis in the ar- 
rest of the disease in the advanced case of bilateral pulmo- 
nary tuberculosis. 
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UROGENITAL TUBERCULOSIS ASSOCIATED WITH 
PULMONARY TUBERCULOSIS 

In our experience, both clinically and at autopsy, genito- 
urinary tuberculosis is associated with pulmonary involvement. 
This fact is readily understood when you consider that out of 
1650 patients at Sea View Hospital 1400 have been hospitalized 
chiefly because of pulmonary involvement. Reports by Young 
and others reveal definite involvement of the lungs and pleura 
in only 28 to 40 per cent of the cases of urological tuberculosis. 

RENAL TUBERCULOSIS 

It is our opinion and it is generally conceded that the kid- 
ney is first invaded in tuberculosis of the urinary tract. 
Tubercle bacilli gain entrance by way of the blood stream. 
We have never noted a case of isolated renal tuberculosis. In 
a series of 500 postmortem examinations that we reported in 
June, 1934, 484 of the cases came to autopsy because of pul- 
monaiy^ tuberculosis and only 16 due to extrapulmonary tuber- 
culosis. 

In a general hospital about 30 per cent of aU nephrec- 
tomies are performed because of an underlying tuberculosis. 
Wildbolz reports 55 per cent of his nephrectomized cases well 
after ten years, whereas 58 per cent treated medically died 
within five years. Persson showed that 85 per cent of the cases 
treated medically died within five years. 

Medlar is ot ihe opinion that the disease is always bilateral ■ 
nt Itis animal experiments the lesion appeared bilaterally in 
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88 per cent. Folsom called attention to the fact that the renal 
tuberculosis produced experimentally by Medlar does not cor- 
respond to the chronic renal tuberculosis as seen by the 
clinician. Likewise the tuberculous areas found by him in 
the kidneys at autopsy are often manifestations of a terminal 
miliary tuberculosis. Of the 500 cases in our series in which 
necropsy was performed, 252 showed evidence of tuberculous 
infection. Miliary tubercles were found in 228, or 45.6 per 
cent. By this we mean small tubercles that can be recognized 
grossly. Microscopic examination of these sections revealed 
that they vary from necrotic areas to fibrotic tubercles. In 
this group we found the disease to be bilateral in 82 per cent. 
We called attention at that time, that in the terminal stage of 
pulmonary tuberculosis, hematogenous dissemination of tuber- 
cle bacilli is a frequent occurrence and gross and microscopic 
tubercles can be found in the liver, spleen and kidneys. These 
areas of tubercle formation found at the necropsy table are 
not to be regarded as evidence of a previously exisiting clin- 
ical tuberculosis, but as a phase of the terminal generalization 
from another organ tuberculosis, usually pulmonary. It is 
probable that this explains the unusually high percentage of 
miliary tuberculosis found in our series and reports of other 
investigators. Clinically, this t)qDe of renal infection is of 
little significance. It rarejy is accompanied by urinary symp- 
toms, has no evidence of pyelographic changes from the normal 
and is demonstrable only at postmortem examination. This 
type is commonly referred to clinically as the nondestructive, 
closed lesion. Organ tuberculosis is the -pathologic condition 
most frequently encountered by the clinician. It is the type 
of lesion that shows definite pyelographic changes and is clin- 
ically recognizable. In our autopsy series only 4.8 per cent 
of the cases revealed destruction of the kidney substance. It 
is our thought that most of the arguments and differences of 
opinion between pathologist and urologist as to whether a case 
should be treated medically or surgically are based on the fact 
that the pathologist thinks in terms of the very common miliary 
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nondestructive lesion, whereas the surgeon knows renal tuber- 
culosis only as the destructive organ lesion. In other words 
the laboratory worker has been talking about an entirely 
different entity than the clinician. 

The clinical picture of renal tuberculosis, unfortunately, 
has very few distinctive symptoms and usually not until the 
ureter and bladder become involved is attention focused in 
that direction. In any case of persistent bladder irritation, 
and especially in a young person, one must consider renal 
tuberculosis. It should be considered gross negligence not to 
investigate a patient who suffers with persistent frequency and 
dysuria. A careful check of the history charts on our cases 
revealed that 60 per cent of the cases with renal involvement 
presented some evidence of urinary disturbances surprisingly 
mild as compared to the pathological changes found. This fact 
must stand out boldly to all of us — ^and in private practice one 
must ever be alert and suspect genito-urinary tuberculosis 
until it is definitely ruled out. At Sea View with 1650 patients 
our routine procedure allows very few cases to escape our 
attention. All urines that reveal pus or blood are referred to 
the resident urologist even though the patient may give a com- 
pletely negative genito-urinary history. Our diagnostic rou- 
tine is to recheck the catheterized bladder urine with special 
attention directed to the isolation of tubercle bacilli. A flat 


x-ray plate of the genito-urinary tract is followed by intra- 
venous urography using diodrast. In our experience intra- 


venous pyelography is rarely of aid in detecting an early lesion 
but is of decided assistance in the more advanced cases— which 
consdtute a great majority that come under our observation. 
Cystoscopy with examination of the bladder and split urines 
for tubercle- bacilli and renal function is carried out under 
caudal anesthesia— we employ 30 cc. of 2 per cent novocain 
In a limited number of patients we have employed gas oxveen 
or spinal anesthesia with 50 mg. of neocaine. IntravenL 
evipal anesthesia for cj^stoscopy proved unsatisfactory due tn 
frequent straining and tremors. Bilateral pyelo-ureterograms 
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are performed on all patients — up to the present time, in over 
1500 cases, we have had no fatality or untoward reactions 
with the use of bilateral simultaneous pyelo-ureterograms. At 
the present time we employ hippuran for retrograde pyel- 
ography. 

The coexistence of renal tuberculosis and nephrolithiasis 
is not common. Some authors consider the occurrence of renal 
tuberculosis and renal calculi as associated diseases, whereas 



Pig 62. — Bilateral retrograde pyelography. Early case of tuberculosis. 
Necrosis is limited to upper right calyx. Middle and lower calyces retain normal 
appearance. Left kidney normal. 


others believe that such an association is unlikely. Our in- 
terest in this problem was aroused by the scarcity of cases of 
nephrolithiasis encountered at Sea View Hospital. During the 
past five years only six cases of renal calculi were brought to 
our attention. Of these, four were associated with renal tuber- 
culosis. In a total of 1300 routine autopsies only two cases of 
renal tuberculosis associated with renal calculi were en- 
countered. The incidence of calculi in tuberculous kidneys 
was placed by Tatnall at 1.4 per cent, by Howald at 1 to 1.4 
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per cent, by Olsen at 2.7 per cent and by Crenshaw at 1.8 
per cent. According to Eisendrath, renal tuberculosis and 
calculi are associated in about 1.8 per cent. Our percentage 
of incidence is even lower and varies between 0.9 to 1 per cent. 

The diagnosis of renal tuberculosis is made by the re- 
covery of the organism from the segregrated urine plus an 



Fig. 63.-Right nephrectomized kidney. Case shown in Fig. 62 on section 
cortical abscess was found adjoining upper calyx. 

alteration in the renal architecture as demonstrated by pyel- 
ography. The typical lesions are: 

1. Cortical necrosis— “moth-eaten appearance” (Figs 62 

63 ). V o • ) 

2. Irregular dilatation of the kidney pelvis (Fig. 64). 

4 r O’" more calyces (Fig. 65). 

4. Calyceal abscess (Fig. 66). 

5. Stricture of the ureter (Fig. 65). 

(lc.<iruSvr^]e^’M^sho^]?r^ the patient with a non- 

es?enlial that the patiLt treatment. It is 

P be kept under observation by both 
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Fig. 64. — Bilateral renal tuberculosis. Occlusion of upper end of ureter 
on right and tuberculous hydronephrosis with irregular dilatation of the pelvis 
and calyces on the left. ^ 





Si 


Pig 65, — Bilateral retrograde pyelography. Tuberculous necrosis invohnng 
left upper calyi, upper segment of middle calyx and obliteration of lower calyx. 
Left tuberculous ureteritis and stricture 
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tlie medical and urological staffs. By a nondestructive lesion 
we mean a patient wdthout urinary symptoms or changes in 
the pj'elo-ureterograms. Such cases are referred to the urolo- 
gist onl}’’ because tubercle bacilli have been recovered in a rou- 
tine urine' and then recovered again from one kidney at the 
time of a urological sur^m3^ When the pathologist speaks of 
healed renal tuberculosis, rve believe he refers to the above 
described case that frequently comes under our observation. 



U IS quite natural to understand why vre rarely, if ever en- 
counter this trpe of case in private practice. Some observers 
imcfcr tlie term preclinical tuberculosis of the kidney for thk 
nondestructive lesion, which in our opinion either heals m 
progro.^c. and becomes the true organ, destructive or chronic 
u nal tuberculosis. We believe that all investigators t * 

' nure iidd of tuberculosis agree that this tjpe of renal paA- 
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ologjf calls for surgical intervention. But one must not lose 
sight of the fact that by no surgical measure is it ever possible 
to remove all tuberculous tissue from the body, and any sur- 
gical procedure must be regarded as but one step in the cure 
of tuberculosis. All cases that present a destructive lesion 
are nephrectomized, or if the ureter is dilated, a nepbro- 
ureterectomy is performed preferably under spinal anesthesia. 

We feel justified with our results in performing a nephrec- 
tomy when a destructive lesion is present in one kidney and a 
nondestructive or very early lesion is present in the other 



Fig 67. ^Ad\’^nced bilateral renal tuberculosis. Bilateral nephrostomy. (Pa- 

tient alive two years after operation.) 

kidney. Many of the patients on our service present advanced 
bilateral lesions — ^most of them are extremely miserable due 
to a coexisting ureteritis and bladder involvement. Such an 
individual in almost constant pain with frequency at five- 
minute intervals during the day and night presents a problem 
for medical and surgical management. Cystotomy with a per- 
manent suprapubic tube offered no aid in many. Bilateral 
nephrostomy has been successful in affording relief (Fig. 67). 
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We have tried the direct application of ultraviolet radia- 
tion to the bladder and to tire kidney through the cystoscope. 
The results in our hands have not been encouraging, and, in 
our opinion more harm than good is done by the latter pro- 
cedure. All our cases receive general heliotherapy treatments 
— ^both pre- and post operatively. Those who suffer with blad- 
der symptoms postoperatively are usually improved with blad- 
der lavages and general supportive treatment. Many cases of 
persistent bladder symptoms are due to an empyema of the ure- 
teral stump; that is why we advocate nephro-ureterectomy. 

We should like to go on record as answering some of the 
debatable questions regarding renal tuberculosis; 

1. Can a kidney secrete or excrete tubercle bacilli and re- 
main healthy? 

It is our firm conviction that the presence of tubercle bacilli 
in the urine points to a lesion in the kidney. 

2. Can a tuberculous lesion in the kidney heal? Yes, pro- 
viding it is a nondestructive, miliary lesion and does not occur 
as a terminal hematogenous dissemination from an extensive 
organ tuberculosis elsewhere in the body. True clinical renal 
tuberculosis does not heal. 

3. In bilateral renal tuberculosis should the more diseased 
kidney be removed? Yes — if an early lesion exists in the so- 
called “good kidney.” 

4. Is the bladder picture of aid in diagnosis? In advanced 
cases only— early renal tuberculosis rarely presents bladder in- 
volvement. 


GENITAL TUBERCULOSIS 

The work of various authorities on tuberculosis of the 
genital tract in the male has by no means given us a clear-cut 
and well-defined picture of the condition from either the clin- 
ical or die pathological point of view. 

It it ttped that the iniection may reach the genital tract 
by tvay of the blood stream, lymphaUcs or by continuity of 
i^.ue. . t t le present time, there are two schools of thoneht 
on the paUtogenests of ttis condition. Hugh Young, the lead- 



796 ARTHUR J. GREENBERGER, MONROE E. GREENBERGER 

ing exponent of the radical school of treatment of genital tuber- 
culosis, asserts that the seat of tuberculous involvement in the 
genital tract is in the seminal vesicles and that the prostate 
is involved in most instances. In a series of 342 urogenital 
cases reported by Young, it was found that the prostate was 
the single genital organ most frequently involved. Menville, 
in a survey of a group of cases at the Mayo Clinic also found 
that the prostate gland was the organ most frequently involved 
in tuberculosis of the genital tract in the male. Barney, Caulk, 
Hinman and many others believe that the epididymis is the 
seat of primary infection in the genital tract, and are of the 
opinion that the infection is hematogenous in origin. Cun- 
ningham in a review of 4250 necropsy records at the Boston 
City and Long Island Hospitals foimd 35 cases of tuberculosis 
of the epididymis in which gross and microscopic examination 
of the epididymis and gross examination of the prostate and 
vesicles were recorded. The vesicles were involved in 25 cases 
and the prostate was tuberculous in 25 cases. There were ten 
cases in which the epidid 3 miis alone was involved and because 
of this, he believes that the disease is primary in the epididymis. 
Barney and Hinman believe that if the prostate is involved 
first, the infection is secondary to renal tuberculosis which so 
frequently occurs together with genital tuberculosis. 

In a survey of 666 autopsies performed on male patients 
at Sea View Hospital, tuberculosis of the genital tract was 
found in 67 cases. Genital tuberculosis occurs during the age 
of greatest sexual activity. In our group, the average age 
was thirty-nine years, with the ages ranging from two to sixty- 
seven years. The majority of the cases were white and this 
is commensurable with the fact that the ratio of white to 
colored autopsies at our institution is 2.5:1. 

Primary tuberculosis of the genital tract is exceedingly 
rare. Many authorities believe that it does not exist. Koll, 
in 1915, reported a case of primary tuberculosis of the pros- 
tate. The prostate which was removed showed tuberculous 
involvement on gross and microscopic examination. There 
was no other evidence of tuberculosis elsewhere in the body. 
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In a review of the literature up to that time, he found two more 
cases of primary genital tuberculosis. We have never seen a 
case of primary tuberculosis of the genital tract. The diffi- 
culties attending the discovery of extragenital foci in many 
cases must always be borne in mind. It is generally believed 
that genital tuberculosis is secondary to some other focus in 
the body. This focus is most frequently found in the respira- 
tory tract. Barney in a study of 154 cases of tuberculous ep- 
ididymitis found tuberculosis of other parts of the body in 
55.8 per cent. Involvement of the lungs was most common, 
22.7 per cent. Bumpus and Thompson in a study of a series 
of cases of tuberculous epididymitis foimd extragenital tuber- 
culosis in 54.8 per cent of cases. In our group of 67 cases there 
was clinical and roentgenological evidence of active pulmonary 
tuberculosis in all but five instances. Four of these five cases 
had bone tuberculosis and all of them had renal tuberculosis. 


On postmortem examination, pulmonary tuberculosis was 
found to be present in every case. The pulmonary disease 
was of the caseous pneumonic type in 77 per cent of the cases. 
In 3 cases fibrotic (healed) lesions were found. The remain- 
ing 12 cases showed nodular or miliary tuberculosis. There 
were 11 cases of tuberculosis of the spine, bones, and joints; 
and there were 8 cases of tuberculous meningitis. 

It is extremely common to find genital and renal tuber- 
culosis in the same patient, and in others while urinary tuber- 
culosis cannot be proved, it is often suspected. In the diagnosis 
of genital tuberculosis, evidence of a tuberculous lesion in the 
urinarj' tract should be sought for. 


Webb Johnson is of the opinion that the infection is carried 
by the urinaiy^ tract in most instances. Menville found renal 
tuberculosis in 77 per cent of his series of 65 cases of genital 
tuberculosis in the male. He feels that this justifies the behef 
that in the majority of cases, involvement of the genital tract 
IS secondaiy^ to renal tuberculosis. In Bumpus and Thomn 
son’s senes of 300 cases, renal tuberculosis was found in 110 
^es In 100 cases of genital tuberculosis, Thomson Walker 
found accompanjnng urinary tuberculosis in 37 cases. Camp 
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bell believes that the pathogenesis of tuberculosis in the male 
genital tract with renal tuberculosis is different from that in 
cases without tuberculosis of the kidne)^. 

In the opinion of Campbell, genital tuberculosis without 
involvement of the kidneys is an hematogenous infection and 
starts in the epididymis, whereas the same with renal involve- 
ment reaches the genital tract by way of the urinary passages 
and the prostate and seminal vesicles are the first to be invaded. 

In our series, we divided the cases into the two groups as 
suggested above. Out of our 67 cases, 51 or 76.1 per cent had 
renal involvement. The renal t 5 TDe of tuberculosis was sub- 
divided into two groups. The ulcerative type, better known 
as the organ tuberculosis of the kidney, or the surgical kidney; 
and the miliary or nonsurgical kidney. Fourteen or 27.5 per 
cent of cases were of the organ type of renal tuberculosis. 
Only 3 of these cases were bilateral. The remaining 37 cases 
were of the nonsurgical or miliary type. Here on the other 
hand the majority of cases showed bilateral lesions. 

It is interesting to know that 10 of the 14 cases of organ 
tuberculosis in the kidney were diagnosed antemortem by 
means of intravenous or retrograde pyelography. Although 
the urine was positive for tubercle bacilli in many instances, 
this alone could not be taken as an absolute indication of the 
presence of renal tuberculosis. These patients had tubercu- 
losis of the genital tract and it was impossible to determine 
from which lesion the baciUi were derived. Another question 
to be considered is whether or not tubercle bacilli can be ex- 
creted in the urine without a definite lesion in the urinary 
tract. Fullerton and HilHer assert that in advanced pulmo- 
nary tuberculosis, bacilli may be excreted through the urinary 
tract without a tuberculous focus in that tract. It was not 
until recently that doubt has been thrown upon this concept 
by Menton, and only a short time ago by Medlar. Green- 
berger, Wershub and Auerbach surveyed a series of 500 cases 
at Sea View Hospital two years ago and their conclusions were 
similar to those derived by Medlar. 

In the cases of coexisting renal and genital tuberculosis it 
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is extremely difficult to determine which lesion occurred 
primarily. The reason for this is that tuberculosis of the 
urinary tract may cause little or no symptoms, and so it be- 
comes almost impossible to detect tlie duration of the disease 
with any degree of accuracy. The classical symptoms; fre- 
quency, nocturia, urgency and dysuria are common findings in 
tuberculosis of both the urinary and the genital tracts, and 
consequently cannot be of any great value in determining which 
one of these tracts is involved. In 2 of our cases there was 
involvement of an epididymis many years before the onset of 
either pulmonary or renal symptoms. In 1 case there was a 
history of gonorrhea and consequently it was impossible to 
ascertain whether the epididymitis was due to a tuberculous 
or gonorrheal infection. In the other case an epididymectomy 
had been performed but here, too, we were unable to find out 
the etiological factor for removal of the organ. The majority 
of authorities agree that an ascending infection from the genital 
to the urinary tract is extremely rare, and many urologists, 
including ourselves, say that they have never seen it. 

In determining the frequency with which the various organs 
of the genital tract were involved, our survey disclosed some 
very interesting findings. The prostate gland was involved to- 
gether with one or more of the other genital organs in 60 out of 
our 67 cases. Even more important is the fact that the 
prostate was the sole tuberculous involvement of the genital 
tract in 21 or 31.5 per cent of the entire group. MenviUe in 
his 65 cases found the prostate tuberculous in 86.4 per cent 
of cases. In no reported series of cases, however, was the 
prostate alone infected nearly as frequently as we found it to 
be. 

We divided our cases into those with renal involvement and 
those without tuberculosis of the kidney. In our 16 cases with 
no gross or microscopic evidence of tuberculosis in the kidney 
we found the prostate gland involved in 14 or 87.5 per cent of 
these cases. In the other cases there was tuberculosis of the 
seminal vesicle in conjunction with other parts of the genital 
tract. In 3 of this group the prostate was the sole genital 
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organ involved. Therefore, we find that we cannot agree with 
Campbell, Barney, Hinman and others that the epididymis is 
the site most frequently involved in genital tuberculosis even 
in the absence of renal lesions. 

The clinical diagnosis of tuberculosis of the prostate was 
made in about one third of the cases. If aU of our cases had 
been thoroughly worked up by the urological department, we 
feel certain that the percentage of clinical diagnoses would have 
been much greater. The S3miptoms and findings of this con- 
dition are very varied indeed, undefined and not clear. Often 
the diagnosis can only be made late in the disease. 

In our series the following clinical findings were most sig- 
nificant: 

1. Enlargement of the prostate. 

2. Irregularity and nodulation. 

3. Asymmetry between the two lateral lobes. 

4. Induration. 

5. Bogginess and a fluctuant sensation usually on one side. 

6. The prostate was not tender in the great majority of in- 
stances. In only 4 cases was tenderness experienced. 

7. In 2 cases the prostate was definitely smaller than 
normal. 

The great variation in the physical findings can be ex- 
plained by the character of the pathology found at postmortem 
examination. Here again it may be wise to consider the ul- 
cerative, and the nodular and caseous lesions as separate 
groups. There were 9 cases with definite ulcerations in the 
prostate. Eleven cases had firm, nodular, fibrotic prostatic 
lesions and in the remaining 40 cases there were areas of casea- 
tion present on gross and microscopic examination. In only 
6 cases was one lobe of the gland involved. In 54 the lesions 
were diffuse and in 2 cases the prostate was almost completely 
excavated. The clinical and pathological description as to the 
location and t>q)e of tuberculous disease corresponded in 94 
per cent of the cases. 

The organ which was involved second in order of frequency 
^vas the epididymis. Tuberculosis of the epididymis in con- 
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junction with some other portion of the genital tract occurred 
in 30 or 44.8 per cent of our cases. It is of extreme importance 
to note that the epididymis as the sole organ of genital tuber- 
culosis was involved in only 3 cases. In all of these instances 
there was extensive bilateral disease of the kidneys. In the 
majority of cases both epididymes were involved. The right 
epididymis was tuberculous more frequently than the left in 
the remaining cases. " 

The diagnosis of tuberculosis of the epididymis is fre- 
quently difficult to make. In a large number of patients with 
genital tuberculosis the only findings are limited to the ep- 
ididymis, and therefore a careful differential diagnosis of tuber- 
culosis of the epididymis must be considered. Of the con- 
ditions that must be ruled out, the most important are: 

1. Lesions due to trauma. 

2. Lesions of infectious origin: 

(o) Gonorrhea with hydrocele. 

(6) Lues of testes and epididymes. 

3. Tumors of the epididymes: 

(а) Angioma. 

(б) Lipoma. 

(c) Fibroma. 

(d) Carcinoma. 

(e) Dermoid. 

4. Tumors of the spermatic cord: 

(o) Lipoma. 

(6) Fibroma. 

(c) Sarcoma. 

(d) Hematocele. 

(c) Spermatocele. 

."J Tumors of the testicular tunics: 

(a) Sarcoma. 

O’) Fibroma. 

before making the diagnosis of tuberculous epididymitis 
m any acute lesion in the epididymes, certain other factors 
should be considered. The discovery of an extragenital tuber- 
culous focus often makes the diagnosis certain. 

In the majority of instances, the site of tuberculous infec- 
tion m the epidid\-mis is in the globus minor. Tuberculmm 
cpididj-mitis may start as an acute sweUbg with pain and en 

YOU rc^5i ^ 
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largement. There may be a hydrocele formed in some in- 
stances. This may mask the underlying pathology. In most 
instances there is enlargement of a portion of the ppididy mis . 
This is hard, irregular or nodular and only rarely painful or 
tender. In many cases focal suppuration or fluctuation may 
be recogmzed. The swelling of the epididymis is painful in 
about 50 per cent of cases. There may be draining scrotal 
sinuses which are extremely hard to close. In our series, 
scrotal sinuses were found in only two instances. The swelling 
of the testicle with or without tenderness, the presence of an 
enlarged thickened, nodiflar, indurated epididymis with or 
without draining sinuses, and a thickened and beaded vas were 
of greatest aid in making the diagnosis of tuberculosis of the 
epididymis. The important fact stiU remains that the dis- 
covery of a tuberculous lesion elsewhere was of greatest aid 
in making the diagnosis of tuberculous epididymitis. 

The seminal vesicles were involved in 29 of our 67 cases, 
and were the only demonstrable tuberculous foci in the genital 
tract in three instances. Here as with the epididymis the in- 
volvement was bilateral in a great majority of cases. In the re- 
maining cases the right seminal vesicle was involved much more 
frequently than the left. It will be recalled that the same con- 
dition was found to be true in tuberculous epididymitis. 

The dinical diagnosis of tuberculous seminal vesiculitis is 
often difficult to make. Cunningham found that in many of 
his cases of tuberculous epididymitis, the lesions in the pros- 
tate and vesicles were not and could not be detected by rectal 
palpation. 

With the available clinical material at our disposal, the 
diagnosis of tuberculous seminal vesiculitis was made in seven 
instances. The diagnostic features were thickening, induration, 
distention and enlargement. Vesiculograms were attempted 
in a few cases but failed to ydeld defim’te results. It was ex- 
tremely difficult to visualize the vesicles. 

The majority of authorities are of the opinion that tuber- 
culous infection of the testis is always secondary to tuberculosis 
of the epididymis. Tuberculosis starting in the testis is ex- 
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tremely rare. The testis was infected in 15 cases of our 
group, but there was not a single instance where the genital 
involvement was present in the testis only. Both testes nere 
involved in 8 cases, the right in 4 and the left in 3 cases. In 
most instances the disease was not extensive enough to be 
detected on physical examination. When signs were present 
the most prominent ones were irregularity, induration and ad- 
hesion. 

The cases of multiple involvement of the genital organs 
were then investigated and several important facts were 
brought to light that are more graphically detailed in Tables 
1 to 5. 

A detailed examination of the various ways in which the 
genital tract was involved revealed that in unilateral lesions 
of the seminal vesicles, epididymes and testes, there was no 
evidence of cross infection. In other words, we found no cases 
in which, for example, the right seminal vesicle and the left 
epididymis were involved. Our findings agree with the con- 
tentions of others that cross infection in the, genital tract is 
rare, and that in most instances involvement of the kidney 
and various organs in the genital tract occur on the same side. 

The effect of gonorrheal infection on tuberculosis of the 
genital tract deserves some mention. Donges among others 
believes that nontuberculous infections of a genito-urinary 
tract may, in the presence of pulmonary tuberculosis, predis- 
pose to tuberculous involvement of the genito-urinary tract. 
The nontuberculous infection serves as a locus minoris re- 


sistentiae and as a result, tubercle bacilli accumulate there. 
Sixteen of our cases gave a clinical history of gonorrheal in- 
fection. All of these cases, except 1, had extensive pulmonary 
tuberculosis, and in all but 2 cases there was extensive renal 
tuberculosis. One case had tuberculosis of the vertebrae. In 
spite of the severe extragenital tuberculous involvement 5 of 
tliese cases showed the prostate to be the only genital organ 
involved. In 1_ case, only the right epididymis was infected 
while the remaining cases revealed extensive genital involve- 
ment. Thus there was no reason to believe that in our group 
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Prostate, left seminal vesicle and left epididymis. 

>. Prostate, both seminal vesicles and right epididymii 




t. Prostate and both seminal vesicles 
I. Prostate and right seminal vesicle. 
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the preexisting gonorrheal infection served as a predisposing 
factor in the invasion of the genital tract by the tubercle 
bacillus. 

We believe that a few words concerning therapy will not 
be amiss. It was maintained previously that there are two 
distinct schools of thought with reference to this condition. 
The exponents of radical surgery, led by Hugh Young, beheve 
that excision of the entire genital tract is the treatment of 
choice. The reason for this treatment is the belief that the 
disease arises in the genital tract in the prostate and vesicles, 
and that from these foci the bacilli may involve any other 
portion of the tract. The radical operation has, however, in- 
troduced an immediate postoperative mortality which in the 
experienced hands of Young, himself, reached 4 per cent in 
one of his series. 

The advocates of more conservative therapy, namely, 
Barney, Hinman and others, believe that the epididymis is the 
primary seat of infection in the genital tract. They therefore 
recommend epididymectomy with ligation of the vas high up 
on the affected side, and a prophylactic ligation with removal 
of a small portion of the vas on the opposite side. They main- 
tain that a large number of persons are rendered sterile by 
genital tuberculous involvement so that hgation of the opposite 
side should be done without hesitation. Even in the face of 
involvement of the prostate and seminal vesicles the conserva- 
tive school, to which we subscribe, continues to recommend 
epididymectomies and removal of infected portions of the tes- 
tis leaving apparently healthy testicular tissue behind. After 
epididymectomy the prostatic lesions often tend to retrogress 
and become cicatrized. Supportive measures including helio- 
therapy, tuberculin and small doses of x-ray have been advo- 
cated by some. We prefer heliotherapy and rest as suppor- 
tive treatment. 

The prognosis of genital tuberculosis in the male is not 
very good regardless of the type of surgery employed. The 
course following operative interference depends to a large ex- 
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tent on the nature of the tuberculous process or processes else- 
where in the body. Several cases have been reported in which 
a rapid generalized miliary tuberculosis with terminal tuber- 
culous meningitis developed shortly after operative interfer- 
ence. We have never noted such a course following surgery. 

The rate of recurrence after surgical procedure is about 
40 per cent. In Bruns’ series of 111 cases there was recurrence 
in 60 per cent of the unilateral cases from three to thirty-four 
years after operation. Barney in 49 cases of unilateral lesions 
observed recurrence on the opposite side of 37 per cent of 
cases within three years following epididymectomy and or- 
chidectomy. Bumpus and Thompson found a recurrence of 
39 per cent in the opposite side within one year after operation. 

SUMMARY AlfD CONCLUSIONS 

RENAL TUBERCULOSIS 

1. Renal tuberculosis is blood-borne. 

2. Renal tuberculosis is usually associated with pulmo- 
nary tuberculosis — it is never primary. 

3. The nondestructive, closed or miliary renal lesion is 
common and is bilateral in more than 80 per cent. 

4. The destructive, open, organ, or chronic surgical tuber- 
culosis of the kidney is usually unilateral — is notably deficient 
in symptoms which are explained by the absence of involve- 
ment of the ureter and bladder. 

5. The diagnosis of renal tuberculosis rests on the re- 
covety of the tubercle bacilli, plus alterations in the renal 
architecture as demonstrated by retrograde pyelography. 

6. The presence of tubercle bacilli in the urine means that 
a lesion exists. 

7. Treatment of the clinical, organ, open or destructive 
renal lesionj is always surgical. 

S. The mihar^f, closed or nondestructive renal lesion 
should be treated medicaUy— this type lesion may heal, but 

calls for close cooperation and observation by the urologist 
and internist • ° 
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9. The coexistence of renal tuberculosis and nephrolith- 
iasis varies between 0.9 and 1 per cent in our series. 

GENITAL TUBERCULOSIS 

10. Tuberculosis of the genital tract was found in 67 or 
10.1 per cent of our series of male autopsies. This figure com- 
pares favorably with those reported by other investigators. 

11. The average age for the group is 39.8 years. This 
figure is a little higher than those reported by most authorities. 

12. There was extragenital tuberculous disease found in 
every case. 

13. Renal tuberculosis was present in 76.1 per cent of the 
cases. 

14. The prostate gland was the single genital organ most 
frequently involved. From the standpoint of frequency the 
epididymis, seminal vesicles and testicles were infected in the 
order named. 

15. Tuberculosis of the prostate gland as the sole involve- 
ment of the genital tract was present in 31.5 per cent. 

16. The symptoms and diagnostic features of tuberculosis 
of the various genital organs were reviewed and a comparison 
of the clinical and pathological findings was made. In some 
cases the clinical data were not sufficient for the proper diag- 
nosis. 

17. Our findings agree with those of Bumpus and Thomp- 
son that in most instances involvement of the kidney and 
various organs in the genital tract occurs on the same side and 
that cross infection is rare. 

18. The effects of a preexisting gonorrheal infection on 
tuberculosis of the genital tract were studied. Although most 
of our cases showed extensive bilateral involvement, our re- 
sults were such that we could not find any relationship of the 
gonorrheal to the tuberculous infection. 

19. The observation of other investigators that more than 
30 per cent of the victims of genito-urinary tuberculosis suc- 
cumb to miliary tuberculosis and tuberculous meningitis was 
not encountered in our series. 
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20. We believe the treatment of genital tuberculosis should 
be conservative. We do not subscribe to the radical surgical 
removal of the genital tract. 
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PREGNANCY AND TUBERCULOSIS 

In 1935 Ornstein and the author^ reviewed the course of 
85 pregnant women suffering rvith tuberculous pulmonary dis- 
ease. The study was prompted by the lack of any guiding 
indications in the management of this complication and the 
apparent undercurrent of pessimism in its outcome. This pes- 
simistic attitude dates back to Ortega* with short periods when 
the prognosis veered to the opposite extreme. In general, the 
reports from early invest'^ators indicate a deleterious effect 
on the disease in 33 to per cent of the cases. Kaminer® 
reports bad results in 50 per cent of his cases, Merletti^ 50 
per cent, Lempert'’ 75 per cent. Von Rosthorn® 75 per cent. 
Von Bardeleben' 71 per cent, Reiche® 77 per cent. Parry® 50 
per cent and Bacon’ -eports 33 per cent of deaths in the first 
year. 

As the data of our cases were being collected, it appeared 
as though the prevailing pessimistic outlook in such cases was 
justified, but when the facts were entirely assembled and 
.-malyzed. a different aspect presented itself. The 85 cases 
studied at Sea View Ho.spital had an average stay in the in- 
stitution iiefore confinement of two and one-tenth months and 
after deliver!’, of three months. Of the 85 cases 31 or 36 per 
rent died. 15 or IS per cent were unimproved or showed pro- 
gression of their pulmonari' disease and 39 or 40 per cent were 
improved. At first glance these figures which show 54 per 
rom ot ,l,c cases progressed or died appeared to Mow the 
rest, Its ol the other im-esUgators aod revealed a generally poor 
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prognosis for this complication. When these figures, however, 
were compared witli a large group of females from the same 
institution, uncomplicated by pregnancy, the results of the 
pregnant group did not show up unfavorably. In the nonpreg- 
nant group of 5470 admissions, 1850 or 33 per cent died, 1696 
or 31 per cent were unimproved and 1969 or 36 per cent im- 
proved. In this group of nonpregnant females, therefore, 64 
per cent died or had a progression of their disease. These two 
groups were comparable in practically every respect, sources 
of admission into the institution, their age, the extent and char- 
acter of the pulmonary pathology and the management em- 
ployed in their treatment. 

The analysis of the final outcome in the 85 pregnant cases 
yielded no clue as to how the individual patient would be 
affected by the complication, until each case was studied in- 
dividually in respect to the character of its own pulmonary 
pathology. The qualitative classification devised by Ornstein, 
Ulmar and Dittler^^ was employed. In this classification the 
tuberculous pulmonary pathology is grouped into three divi- 
sions: the resolving exudative and exudative productive form; 
the chronic productive form, and the malignant caseous-pneu- 
monic form of the disease. The following case reports illus- 
trate this classification and the course of the disease in each 
group. 


The Besolving Exudative Form. — S. R., age twenty-one, gravida I, 
was admitted to the institution December 3. 1932, with a history of loss of 
weight, slight cough and fatigue and a si.e weeks’ pregnancy. Physical e.cami- 
nation revealed a white female, poorly nourished, but not appearing acutely 
ill. Over the right anterior chest, there was dulness, bronchovesicular breathing 
and many moist rales. The sputum w.as negative. The r-ray, taken on Decem- 
ber .3. 1932, revealed a homogeneous density over the right upper lobe and a 
similar but less e.xtensivc shadow in the left infraclavicular region. With routine 
rest treatment, the cough subsided and the i)hy5ical signs diminished. On 
.August 26, 1933, the patient had a normal, spontaneous delivery. An .t-ray 
taken on September 21, 1933, revealed resolution of the c.vudative process. On 
September 2S, 1933, she was discharged as an arrested case, free of all symp- 
toms. In retrospect, this patient went through an uneventful pregnancy, con- 
fmement and puerperium while taking a successful rest cure for her c-cudative 
productive pulmonary tuberculosis. 
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This case illustrates the resolving exudative form of the 
disease. It is an acute process and the lesions vary from a 
lobule to an entire lobe. The reaction is chiefly serous with 
some fibrin and cellular eleiiients. There is little or no de- 
struction of tissue. Resolution may therefore occur without 
leaving a trace or with a few fibrotic strands as evidence of 
previous infection. In the benign exudative group where the 
dose of bacilli is small and the tissue sensitivity high, resolu- 
tion mav occur in from six weeks to six months. In the 
exudative-productive form, because of some fibrin and cellular 
deposits, resolution takes a longer time. The prognosis is 
uniformly good in this form of the disease particularly with 
proper rest treatment. 

There were 9 such cases in our study. There were no 
deaths in this group; 7 were discharged from the hospital im- 
proved, 2 were discharged as unimproved. In a later follow-up 
of these cases, 6 were traced. None of these had died nor was 
there any evidence of reactivation of the disease. 

The Chronic Productive Ponn. — L. E., age twenty-three, gravida II, 
was admitted to the institution on April 12, 1933, with a history of cough and 
hemoptysis dating back to one year previously and a pregnancy of four months’ 
duration. Physical examination revealed a white adult female, appearing fairly 
well nourished and not acutely ill. The physical signs in the chest were scanty, 
occasional fine r^es elicited over the right upper lobe. Subjectively, the patient 
had few ss'mptoms. The sputum on admission was positive, Gaffky 3. The 
T-ray on .^pril 12, 1933, revealed proliferative changes in the right infra- 
rlaricular region. Her course while in the hospital, was entirely uneventful 
except for continued gain in weight and a return of negative sputum from 
June until her dUcharge in October. On September 6, 1933, she had a normal 
spontaneous deliverj’. .^n r-ray on September 26, 1933, revealed the same pro- 
liferative changes in the right infraclacdcular region with apparently no change 
from the Umc of her admission. On September 2B, 1933, she w'as discharged 
as apparently arrested. In rcUospcct this case likewise went through a normal 
liregnancy, confinement and puerperium with no effect on her pulmonary dis- 
ease other than the ueual improvement noted with routine rest care in this 
lorm of pathologs’. 


Thi? ca?e illustrates the chronic productive type. The re- 
action of this form is chiefly cellular and acinous in distribu 
tion. The process usually begins in the apex, and slowly 
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spreads through the lungs. There are few S3Tnptonis of 
toxemia. The prognosis likewise is usually good in this form 
of tuberculosis. This form of pathology usually occurs where 
tissue sensitivity is low and dosage of tubercle baciUi is small. 
There were 25 cases of this t3TDe. No deaths occurred during 
their stay in the hospital. Twenty-three were discharged as 
improved and 2 as unimproved. In a later follow-up study, 
14 of these cases were traced. Two of these had further slow 
progression of their disease as sometimes occurs in this form 
and ultimately died. Their deaths both occurred about one 
year after the delivery. One of these had been originally dis- 
charged as unimproved. The remaining 10 cases have ap- 
parently had no reactivation of their lesion and are still 
considered as arrested cases. 

Tho Oaseous-pneumonlc Form. — G. B., age twenty-four, gravida HI, 
was admitted to Sea View April 4, 1933, with a history of pulmonary symptoms 
dating back sk months prewously. Physical c.vamination revealed a poorly 
nourished adult white female with extensive physical signs through the right 
lung. The sputum was negative on admission. An x-ray taken on April 5, 
1933, revealed a caseous-pneumonic lesion involving the right upper lobe with a 
marginal pneumothorax which was initiated at the pretdous institution a short 
time before. The patient, however, refused to cooperate and resisted further 
refills. The sputum soon after turned positive. On July 7, 1933, she went 
through a spontaneous normal delivery'. Clinically her condition continued to 
go downhill. An x-ray on September 2Sth, revealed further e.xtension of the 
pathology in both lung fields. The patient’s condition continued to grow worse 
and she died on November IS, 1933. 

In reviewing this case we note a rapid progression of the 
disease, ending in the death of the patient four months after 
confinement. In this form of tuberculous disease there is high 
tissue sensitivity and large dosage of bacilli. The reaction is 
severe, with resultant death of tissue. There is both caseation 
and necrosis. Following liquefaction of the whole mass the 
dead tissue is sloughed out, resulting in cavity formation, the 
chief characteristic of this form of the disease. The prognosis 
in this form is uniformly bad, and improves only as it lends 
itself to closure of the cavity. In the case cited above the 
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patient gave up her only opportunity for recovery when she 
refused to continue her pneumothorax. 

Our original study contained 51 cases of this form of the 
disease. Thirty-one died, 10 were discharged as unimproved 
and 10 were discharged as improved. In a later follow-up of 
the 20 discharged cases, 6 had died. In order to determine 
whether the pregnancy was responsible for the unusually high 
mortality, a group of 51 nonpregnant females suffering with 
the similar caseous-pneumonic form of the disease was studied. 
In this group there were 23 deaths, 25 showed progression of 
their disease, and only 3 were improved. The only apparent 
difference was the speed with which the condition progressed. 
In the pregnant group the average duration of life was two 
and one-tenth months. In the nonpregnant group it was ten 
and three-tenths months. 

From the impressions gained as a result of this study a 
working formula was laid down to guide the staff in the man- 
agement of this complication in the individual case. In brief, 
it advised the attending physician to expect no deleterious 
effect in the exudative-productive and chronic productive forms 
of the disease. In the caseous-pneumonic forms, active thera- 
peutic measures for closure of cavities, so essential in aU such 
cases, w^as all the more imperative in the pregnant females, if 
an early exitus was to be avoided. 

We have had an opportunity to test this formula in 59 


cases admitted to Sea View subsequent to the original study 
above cited. Thirty-five were of the caseous-pneumonic form, 
14 tire exudative productive, and 10 chronic productive. 
Fifteen died on the average of tw^o months after the delivery. 
They all belonged to the caseous-pneumonic group. Fifteen 
were unimproved or progressed. These were all likewise from 
ihc latter proup of 35. There remaitr 5 of 35 caseotis-pneti- 
tnonice that did not show progression of their disease One 
had her disease arrested by means of thoracoplasty subse- 
quent to her confinement. .Another mas a pneumothorarr case 
natlr .a pood collapse of the diseased process. Another had an 
.nural collapse msutuled two months prior to her deliver^ 
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and continued after her discharge. A fourth had a thoraco- 
plasty before her pregnancy. 

Of tlie remaining 14 exudative-productive and 10 chronic 
productive cases none died nor showed any aggravation of their 
condition after their delivery and puerperium. They were 
discharged on the average six months after their confinement. 

We are now doubly convinced; both from our original 
study, and the subsequent observations, that the proper qual- 
itative diagnosis and classification of the type of pulmonary 
pathology will determine the course of the disease when com- 
plicated by a pregnancy. We reiterate, the exudative-produc- 
tive and chronic productive forms have the usual favorable 
prognosis, regardless whetlier we are dealing with or without 
this complication. In the caseous-pneumonic form the appear- 
ance of a pregnancy is only another indication for hastening 
all active measures to close the cavity. If this can be accom- 
plished the complication will not interfere with the patient’s 
improvement and an ultimate arrest of the disease. If it can- 
not, the usual progression of the disease in tin's form will be 
hastened and an early exitus a frequent occurrence. 

I wish to thank Dr. H. Katzev for aid in compiling the data. 
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therapy 


Rightfully, collapse therapy is at present the greatest 
weapon at our disposal in the treatment of the caseous-pneu- 
monic form of pulmonary tuberculosis. Of the collapse pro- 
cedures, the pneumothorax while simple as to technic am’ 
attended with comparatively slight risk and morbidit}-. ha- 
been called upon more and more of late in the attempt to con- 
trol the tuberculous cavity. 

Physical examination although veiy' \-aluable and informa- 
tive, has its limitations. The percussion note with iu^ ewtent 
of hjTperresonance does not give the examiner a true picture 
as to the extent of lung collapse. The diminution of broatli 


sounds may be deceiving particularly when there is a column 
of air completely surrounding a partially collapsed lung with 
a patent cavity. The coin sound, when obtained corrcctlv 
may map the edge of the collapsed lung. However, when one 
uses this procedure on a number of cases, he soon kiliacs the 
shortcomings of this test 

The fluoroscopy and i-ny cEEinaSon is an invaluable aid 
m .he TOurse of pueamotlorei fepv f„r here rve have a 

Visual picture of the lunn f- ^ ^ 

For Ihe sake of daritr-'fc™ 

mav be div-tftpri m pneumothorax tlierapy 

thcrapv is collapse 

"•ith its initial renhs- b P™ary pneumotho^^^ 
lenance: the f curd: th^r'L f Pneumothorax 
lung. If th.ese fr,-- --1-^ reexpansion of the 

-- are carefully controlled rot. 
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ologically, a more intelligent, safe, and comfortable pneumo- 
thorax is likely. 

THE PERIOD BEFORE COLLAPSE THERAPY IS INSTITUTED 

Physical findings when positive are important in the recog- 
nition of tlie caseous-pneumonic form of pulmonary tubercu- 
losis. The deep-seated cavity or the one with a good deal of 
compensatory emphysema may give no or scant physical find- 
ings. Frequently a large solitary cavity can be seen over which 
area no altered breathing or rales are heard. The localization 
of the pathology is important and a record should be kept by 
means of an a:-ray film. Throughout the entire course of 
treatment an attempt wiU be made to keep the pathological 
portion well coUapsed with less attention paid to the part of 
the lung free of cavitation. A record, by means of the x-ray, 
is kept of the condition of the lung prior to the institution of 
collapse therapy. This is compared with the picture of the re- 
expanding lung when the time is thought to be propitious for 
lung reexpansion. Stereoscopic a:-rays, anteroposterior, pos- 
tero-anterior, lateral views of the chest as well as fluoroscopy 
are used in determining the extent, character and position of 
the pathology in the involved lung. 

the PRIMARY PNEUMOTHORAX 

A primary pneumothorax is done with the initial refills. 
After tlie first few treatments, a visual picture is necessary to 
determine the location of the instilled air and the lung edge. 
The collapse of healthy lung tissue with no effect on the dis- 
eased lung tissue is undesirable. A successful pneumothorax 
is one that compresses the pathological portion of the lung. 
At this time, the character of the collapse is noted and the 
deci.sion whether to continue pneumothorax treatments is made. 

the period of pneumothorax maintenance 

A visual appraisal of the extent of collapse is obtained 
before and after each pneumothorax inflation. From this in- 
formation, one could estimate the amount of air necessary to 
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control the diseased portion of the lung. From the extent of 
collapse before a refill, one can infer the amount of air ab- 
sorbed from the last treatment to the present one when one 
keeps in mind the fluoroscopy picture of the position of the 
collapsed lung after the last inflation. In this way one may 
most accurately judge the amount of air necessary at each 
treatment and the interval of time between inflations. 

If the lung is free, the excavated portion of the lung may 
collapse to a greater extent than the uninvolved portion. This 
may be due to the loss of tissue in the caseous-pneumonic lung 
with poor aeration and partial atelectasis (Ornstein) or to the 
atelectasis caused by a more complete stenosis of the bronchus 
to the lobe as a result of the shifting of the lung by the pneu- 
mothorax (Coryllos). Whtn this selective collapse of the in- 
volved portion of the lung is observed under fluoroscopy, one 
could easily keep the uninvolved portion reexpanded to a great 
extent by varying the amoimt of air given at each refill. In 
this way, a control of the tuberculous lesion is obtained while 
the healthy portion retains its function. This is more im- 
portant when bilateral collapse therapy is attempted. Here 
the vital capacity is low and the margin between comfort and 
discomfort is narrow. A conservation of normal lung tissue 
is important, obtained only by careful roentgenological con- 
trol. No bilateral pneumothorax therapy should be attempted 
without the facilities of repeated roentgenological examina- 
tions. 


The comfort of the patient must be considered during 
pneumothorax treatment. A mediastinum pushed over to the 
contralateral hemithorax does not exert sufficient pressure on 
the patholog^^ A fixed mediastinum against which the path- 
ological lung may be pushed is to be sought. An accurate ap- 
praisal of the flexibility of the mediastinum can be obtained 
only on a careful fluoroscopy when changes of position of the 
mediastinum could be obserx^ed on inspiration and expiration 
The maximum shift is noted in the anteroposterior position 
upon expiration. In the expiratorx^ phase, in the presence of 
a mobde mediastinum, the heart and mediastinal contents shift 
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markedly to the contralateral side. Constant fluoroscopy aijd 
.r-ray examinations before and after pneumothorax refills are 
necessary to keep the mediastinum in the midline to promote 
fixation in that position. A good deal of the dyspnea of which 
pneumothorax patients complain may be traced to a mobile 
mediastinum with too great a shift of the heart and mediastinal 
contents to the contralateral thorax. 



Fig. 68. 


It is generally admitted today that in only 40 out of 100 
cases in which pneumothorax is attempted, is satisfactorj' col- 
lapse of the lung obtained. In 10 per cent, the pleural cavity 
is found completely obliterated and in 50 per cent adhesions 
are present preventing closure of cavities (Coryllos). These 
bandlike formations, attached to the visceral and parietal 
pleura are often sufficient to prevent the pathological portion 
of a lung from collapsing. The adhesions are not always visible 
in the orthodo.x .r-ray positions. .An .v-ray of the chest in the 
e.xpiratory' phase is an aid in bringing out the extent and char- 
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acter of the adhesive bands. In this position, the maximum 
lung collapse could be visualized rendering the adhesions more 
taut. We have found .x-rays of the chest taken in lordotic 
position of great aid in determining the extent, thickness, direc- 
tion and attachments of adhesive bands. With these x-rays, 
one can determine to a great degree the advisability of at- 
tempting to sever these pleural bands. 



Fig. 69. 


Fi^re 68 is an x-ray demonstrating a pneumothorax of 
eft chest mth the pathologj^ not collapsed completely A 

In the lordotic position, four distinct t. 

l)e traced as indicated in Fi-^ 69 The. ^ 

•hoocoscoiiy „.h™ ,be surgin'!' confirmed on 
coincided tvitli tlie x-rav picture ® ^ completely 
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•T-ray. The pneumothorax was then more effective in securing 
a complete collapse. The cavity seen in .the first figure could 
not be visualized. 

The technic of lordotic .r-rays is simple. A preliminary 
fluoroscopy is done, the best visualization of the adhesion 
bands is sought by placing the patient in the anteroposterior 
and postero-anterior lordotic position. The curve of the body 
is noticed and then reproduced in taking the .v-ray. The .x-ray 



Fig 70 

tube is placed high and angulated to cause sufficient distortion 
to bring out more clearly the adhesion bands. 

Roentgenograms of the thorax in the lateral and oblique 
positions are useful in determining the e.xtent of an irregular 
collapse. When one gets into difficulty with an irregular col- 
lapse or a reexpanding lung, fluoroscopy in the oblique posi- 
tions marking the near point over the pneumothorax pocket, 
enables one to obtain the point at which the pneumothorax 
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needle should be inserted. In tliis way a reexpanding pneumo- 
thorax may be maintained and vascular accidents avoided. 

In the presence of fluid, a visualization of the collapsed 
lung is comparatively difficult. .v-Ray pictures may be taken 
with the patient lying on tlie uninvolved side thus allowing the 
fluid to gravitate toward that side and the midline of the body. 
The edge of the collapsed lung is therefore exposed and a 



Eig. 71. 


iwc.per visualization of Uie lung edge obtained. A film with 
die patient lying on the involved side may also aid in visuaUz- 
ini: the extent of lung collapse under accumulated fluid 

Figure 71 is an .v-ray of a patient who developed fluid in 
i n right thorax during the course of pneumothora.x therapy 
H. edge 0 tlie collapsed lung could not be clearly tracS' 
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Figure 72 is an a:-ray of the thorax of the patient shown 
in Fig. 71 taken in the anteroposterior position. She is lying 
on her right side. The fluid gravitated downward exposing 
the collapsed lung. The entire lung edge could be traced with 
ease. 

A proper fluoroscopic and x-ray control is very necessary 
during the course of pneumothorax therapy. By this visual 



Fig. 72. 


check, one is able to judge the efficacy of the treatment, the 
amount of air to be given at each inflation, the interval between 
treatments, and the control of both adhesions and complicating 
fluid. 

THE PERIOD OF REEXPANSION OF THE COLLAPSED LUNG 
After a sufficient period of pneumothorax therapy, the lung 
is allow'ed to reexpand. Repeated fluoroscopic and .r-ray ex- 
aminations reveal no open lesions in the collapsed lung, the 
sputum examinations demonstrate no tubercle bacilli. The 
lung is allowed to slowh' reexpand under frequent roentgeno- 
logical examinations. If the lesion in the involved lung seen 
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prior to pneumothorax therapy is completely healed, the lung 
is allowed to approach the thoracic wall and become adherent. 
Shadows seen in the reexpanding lung are compared with cor- 
responding areas in the involved portion prior to treatment. 
Small effusions, folds in the pleura and scar tissue may be 
confusing. A close check is necessary to reassure the phys- 
ician that no open lesion exists. 

An atelectatic lung may not reexpand fully so that the 
mediastinum is drawn over to the same side as the air is ab- 
sorbed. This in turn causes an emphysema of the other lung 
in an effort to fill the enlarging hemithorax. Under fluoroscopy 
and x-ray this is observed and steps taken to correct this con- 
dition. 

SUMMARY 

The importance of fluoroscopy and x-ray in pneumothorax 
therapy is discussed. Frequent roentgenological control is im- 
portant in every stage of pneumothorax therapy. At times, 
x-ray and fluoroscopy in different positions are necessary to 
keep the lung and pneumothorax in view. x-Rays taken in the 
lordotic position help in the visualization of adhesions pre- 
venting good lung collapse. 
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THE TREATMENT OF DIABETES COMPLICATED BY 
TUBERCULOSIS 

Introduction. — ^The coexistence of diabetes and tubercu- 
losis in the same patient introduces special problems which do 
not exist in either disease alone. 

Tuberculosis tends to develop in diabetics who have neg- 
lected their condition for long periods. Most patients are of 
fairly advanced age, necessarily so, since the incidence of 
diabetes is low under forty In Root’s" series of 245 tuber- 
cular diabetics, about 50 per cent were over fifty years of age. 
Similarly about 75 per cent of our cases were forty-five years 
or older. Such individuals are very liable to suffer from the 
sequelae of uncontrolled diabetes, namely, vascular sclerosis 
and coronarj' disease. These are important complications 
which markedly affect the treatment and prognosis of tuber- 
cular diabetics. Possibly they also influence the pathology of 
the pulmonaiy^ infection and its symptoms. 

It is the general rule for this group to present mild forms 
of diabetes. Severe cases are comparatively rare and are con- 
fined to the younger age groups and to those with endocrine 
disorders. Only 15 per cent of our cases could be classified 
as severe diabetics, and of these more than half were thirty 
years of age or younger. The frequent history of antecedent 
coma is not necessarily an index of severity, but rather of in- 
adequate or total lack of control of the diabetes. 

I he pulmonary condition in the majority of tubercular 
diabetics is usually first recognized at an advanced stage of 
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the disease. This is true not only in municipal hospitals and 
clinics, but also in private practice. This situation in itself 
materially influences the ultimate prognosis of these cases. 

It is difficult to account for this unfortunate situation. 
Most authorities do not believe that pulmonary tuberculosis 
in diabetics differs materially in its course or clinical signs 
from that in other patients. If this is so, the explanation is 
attributable to indifferent diagnosis and failure of those treat- 
ing diabetes to appreciate the relative frequency of this com- 
plication. 

Malnutrition is frequently present at the time of hospital 
admission, particularly in the poorer economic groups in whom 
diagnosis and treatment of both diseases are delayed. Anor- 
exia, vomiting and laryngeal involvement may interfere with 
food ingestion and treatment. 

Indications and Objectives of Diabetic Treatment.— 
The immediate indication is to control the diabetes as quickly 
as possible, while insuring adequate nutrition and weight in- 
crease to the estimated normal. The diabetic control must be 
constant, for even short periods of glycosuria are detrimental 
to the pulmonary disease. 

The general objectives are in no way different from those 
in ordinary cases of diabetes; namely: 

1. Elimination of ketosis and acidosis. 

2. Elimination of glycosuria. 

3. Treatment of dehydration. 

4. Readjustment of body weight and nutrition. 

5. Estimation of permanent carbohydrate tolerance and 

corresponding adjustment of insulin and diet (stabili- 
zation). 

6. Control of blood sugar, cholesterol, chlorides, etc. (when 

possible) . 

Methods. — (A) Diet. 

1. Calorics . — Total calories are calculated from the normal 
weight and present nutritional status. The appetite, degree of 
physical activity, presence of fever or toxemia, influence 
caloric requirements considerably. Even under similar con- 
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ditions, individuals differ vastly, in their caloric requirements. 
The. total caloric intake must be so adjusted as to permit gain 
in weight and improvement in nutrition when necessary, the 
goal being an approximately normal body weight. There is 
no particular virtue in increasing the body weight much above 
normal, since obesity has no influence upon the pulmonary 
disease, but has a distinctly undesirable effect upon the dia- 
betes. Depending upon individual indications, from 1800 to 
2500 calories are usually prescribed. 

2. Carbohydrates. — Moderately high carbohydrate 
diets®’ ® are now generally, employed in the treatment of 
diabetes. Such diets prove more palatable, and within limi- 
tations probably stimulate carbohydrate tolerance. They are 
also of value in preventing hypoglycemia in cases taking in- 
sulin. Nor is much more insulin required than with the 
former high fat diets.®’ ® 

McCann'^ has objected to high carbohydrate diets in pul- 
monary tuberculosis upon the theoretical assumption that the 
greater CO 2 formation and increased pulmonary ventilation, 
aggravates the pulmonary pathology. No clinical evidence to 
confirm this hypothesis has been observed. 

3. Protein . — It is our practice to employ a fairly, but not 
excessively high, protein quota; about 90 Gm. daily. There 
are theoretical objections to the use of high protein diets, ad- 
verse effects upon carbohydrate tolerance being reported.^’ ®’ ® 
However, the amounts here employed are not sufficiently high 
to produce any objectionable effect. 

There are many reasons why an adequate protein diet must 
be prescribed in severe cases of tuberculosis. As previously 
shown, protein requirements in tuberculosis are greater 
than normal. This is due to fever, toxemia, increased nitrogen 
destruction, as well as loss of protein through various chan- 
nels. Unless this negative balance is prevented, anemia, 
cachexia, and edema are prone to develop. 

f^t diets are undesirable from many points 
of view. Fatty foods prove unpalatable to individuals con- 
imed to bed and suffering from poor appetite. Fats delay 
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the disease. This is true not only in municipal hospitals and 
chnics, but also in private practice. This situation in itself 
materially influences the ultimate prognosis of these cases. 

It is difficult to account for this unfortunate situation. 
Most authorities do not believe that pulmonary tuberculosis 
in diabetics differs materially in its course or clinical signs 
from that in other patients. If this is so, the explanation is 
attributable to indifferent diagnosis and failure of those treat- 
ing diabetes to appreciate the relative frequency of this com- 
plication. 

Malnutrition is frequently present at the time of hospital 
admission, particularly in the poorer econorm'c groups in whom 
diagnosis and treatment of both diseases are delayed. Anor- 
exia, vomiting and laryngeal involvement may interfere with 
food ingestion and treatment. 

Indications and Objectives of Diabetic Treatment.— 
The immediate indication is to control the diabetes as quickly 
as possible, while insuring adequate nutrition and weight in- 
crease to the estimated normal. The diabetic control must be 
constant, for even short periods of glycosuria are detrimental 
to the pulmonary disease. 

The general objectives are in no way different from those 
in ordinary cases of diabetes; namely: 

1. Elimination of ketosis and acidosis. 

2. Elimination of glycosuria. 

3. Treatment of dehydration. 

4. Readjustment of body weight and nutrition. 

5. Estimation of permanent carbohydrate tolerance and 

corresponding adjustment of insulin and diet (stabili- 
zation) . 

6. Control of blood sugar, cholesterol, chlorides, etc. (when 

possible) . 

Methods. — (A) Diet. 

1. Calorics . — Total calories are calculated from the normal 
weight and present nutritional status. The appetite, degree of 
physical activity, presence of fever or toxemia, influence 
caloric requirements considerably. Even under similar con- 
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ditions, individuals differ vastly, in their caloric requirements. 
The total caloric intake must be so adjusted as to permit gain 
in weight and improvement in nutrition when necessary, the 
goal being an approximately normal body weight. There is 
no particular virtue in increasing the body weight much above 
normal, since obesity has no influence upon the pulmonary 
disease, but has a distinctly undesirable effect upon the dia- 
betes. Depending upon individual indications, from 1800 to 
2500 calories are usually prescribed. 

2. Carbohydrates. — Moderately high carbohydrate 
diets®’ ° are now generally employed in the treatment of 
diabetes. Such diets prove more palatable, and within limi- 
tations probably stimulate carbohydrate tolerance. They are 
also of value in preventing hypoglycemia in cases taking in- 
sulin. Nor is much more insulin required than with the 
former high fat diets.®’ ® 

McCann'^ has objected to high carbohydrate diets in pul- 
monary tuberculosis upon the theoretical assumption that the 
greater CO 2 formation and increased pulmonary ventilation, 
aggravates the pulmonary pathology. No clinical evidence to 
confirm this hypothesis has been observed. 

3. Protein . — It is our practice to employ a fairly, but not 
excessively high, protein quota; about 90 Gm. daily. There 
arc theoretical objections to the use of high protein diets, ad- 
verse effects upon carbohydrate tolerance being reported.^’ ®’ ® 
However, the amounts here employed are not sufficiently high 
to produce any objectionable effect. 


There are many reasons why an adequate protein diet must 
be prescribed in severe cases of tuberculosis. As previously 
shown, protein requirements in tuberculosis are greater 
than normal. This is due to fever, toxemia, increased nitrogen 
destruction, as well as loss of protein through various chan- 
nels. Unless this negative balance is prevented, anemia 
cachexia, and edema are prone to develop. ' 

4 . Ant.~High fat diets are undesirable from many points 
of view, batty foods prove unpalatable to individuals con- 
lined to bed and suffering from poor appetite. Fats delay 
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gastric evacuation and may produce indigestion and vomiting. 
High fat diets appear to definitely diminish sugar tolerance.^ 

For these reasons, the older high fat diets are now rarely 
used. Sufficient fats are prescribed to bring the diet up to 
caloric requirements. 

5. Accessory Substances and Minerals . — ^Adequate amounts 
of the accessory food substances are provided by the inclusion 
of fresh fruit juice, cereal, butter, milk, fruits and green 
vegetables in the diet daily. In our experience, vitamin B 
furnished as yeast or in various proprietary products, often 
exerts a stimulating effect upon appetite and promotes gain 
in weight. 

Adequate calcium, phosphorus, and iron is obtained by 
the inclusion of milk and fresh vegetables in the daily menu. 

6. Food Distribution . — Carbohydrates are usually dis- 
tributed in about equal proportion among the three meals with 
the noon meal slightly lower in carbohydrate, but higher in 
protein and fat. When supper is eaten early, as is customary 
in institutions, it is advisable to serve one glass of milk at night 
to tide over the long fast, or if preferred, a fruit or dessert. 
A small amount of carbohydrate is also frequently prescribed 
in the forenoon. This procedure seems to be of value in pre- 
venting excessive fluctuations in blood sugar, particularly when 
much insulin is used, and also probably exerts a mild stimu- 
lating effect upon carbohydrate tolerance for the following 
meal. 

Diet Prescriptions. — ^The following diets are employed on 
the metabolic service at Sea View Hospital: 


Diet. 

Carb, 

Prot. 

Fats. 

Calories. 

Low carbohydrate 

100 

90 

160 

2030 

Medium carbohydrate No. 1 

150 

90 

100 

1700 

Moderate carbohydrate No. 2 

150 

90 

120 

1950 

High carbohydrate No. 1 

200 

90 

no 

2050 

BQgh carbohydrate No. 2 

250 

90 

120 

2400 


Insulin. — ^This hormone has radically altered the treat- 
ment and prognosis of diabetics with tuberculosis. It is now 
possible to quickly desugarize the diabetic without restricting 
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the diet. Its use is indicated in all cases of diabetes not easily 
controlled by moderate carbohydrate restriction, and especially 
where malnutrition is present. In these cases, insulih should 
be employed without delay to permit assimilation of a high 
caloric diet. 

There are no valid contraindications to the use of insulin. 
Focal pulmonary reactions^^- first reported were probably 
due to protein impurities. Although insulin reactions occa- 
sionally occur, there is no evidence that such reactions exert 
any disastrous effect upon the pulmonary disease. 

The customary procedure for the administration of insulin 
is followed. Severe diabetics require two or three injections, 
the larger one before breakfast to check the high blood sugar 
usually present at that time. The smallest dose is given before 
lunch. In very severe cases of diabetes, a small injection is 
often necessary at night about 9 p. m. to check the rising blood 
sugar during the night and early morning hours. The recently 
introduced modifications of insulin with retarded absorption 
and prolonged effect may reduce the number of required in- 
jections in such cases. 

The total insulin dosage varies with the severity of the 
diabetes ranging from 10 units in very mild cases to about 150 
in very severe instances. One refractory case required as much 
as 400 units daily. Young diabetics and those with endocrine 
disorders of the thyroid, pituitary and sex glands are the most 
difficult to control, and require the largest amounts of insulin. 


Because of vagaries of appetite and food intake, it is not 
(icsirable to administer more than 30 or 40 units of insulin 
at one time, lest hNqjoglycemic reactions occur. In cases re- 
(jiiiring large and frequent doses of insulin, it is advisable to 
follow the sequence of events closely by sugar determinations 
of postprandial urine specimens. This reveals the efficiency 
nf the individual do>e of insulin, in relation to the available 
.arbohydrates in each meal. Glycosuria means that the in- 
sulin has not been effective in preventing the blood sugar from 
rising .above the renal thre.^hold (usuaUy 160 to 180 mg npr 
lOO ecu. It therefore indicates either an increase of £uhn 
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or a reduction in the carbohydrate content of the individual 
meal. In many instances, glycosuria occurs only during part 
of the day and can only be localized by divided urine examina- 
tions. 

Local insulin reactions occasionally occur, but are seldom 
severe and usually disappear spontaneously or when another 
brand of insulin is substituted. They are allergic manifesta- 
tions which must not be confused with true insulin reactions 
or hypoglycemia. Crystalline insulin, free of protein impurity, 
is now available for such cases. 

Hypoglycemia. — Hypoglycemic insuhn reactions are fre- 
quent in tubercular diabetics. This is due to various causes, 
of which the following are the most frequent: 

1. Tubercular patients suffer from marked variations in 
appetite, as well as frequent gastro-intesLinal upsets. Lack 
of ingestion of the expected quota of carbohydrate may pre- 
cipitate hypoglycemic reactions especially if large amounts of 
insulin are being used. 

2. The average mild diabetic on proper treatment under- 
goes a progressive improvement in carbohydrate tolerance 
that is often astonishing. Unless this natural change is recog- 
nized and anticipated by reduction in insulin, or increase in 
the carbohydrate intake, insulin reactions may supervene. 

3. Patients who have previously been confined to bed may 
develop hypoglycemic reactions due to the improved carbo- 
hydrate tolerance resulting from increased muscular activity. 

It has been stated previously that insulin reactions do not 
exert any obviously injurious effect upon the pulmonary tuber- 
culosis. This does not mean, however, that hypoglycemia is 
without danger. On the contrary, a sharp reduction in blood 
sugar is distinctly dangerous, particularly in middle-aged in- 
dividuals with coronary sclerosis and myocardosis, as empha- 
sized by Levine, Sherrill^^ and others. 

The treatment of hypoglycemia consists in the administra- 
tion of fruit juice or dextrose, syrup by mouth, as soon as the 
premonitory sj^mptoms — sweating, giddiness, diplopia, etc., 
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develop. Unfortunately, the symptoms are extremely variable, 
and the condition may not be recognized until the individual 
is in coma. In such instances, glucose intravenously and 

adrenalin are urgently necessary. 

The Blood Sugar. — ^Very little consideration has been 
given so far in this discussion to the blood sugar level as a 
criterion of satisfactory control of diabetes. Although a more 
accurate gauge of conditions than the urine, the blood sugar 
has proved of limited practical value. This is due to the im- 
practicability of obtaining frequent blood sugar determina- 
tions and the necessary delay in receiving the results of these 
analyses from the laboratory. Urine specimens, however, can 
be collected without difficulty and the sugar determined im- 
mediately. 

For practical purposes, the blood sugar is of little clinical 
value as long as glycosuria persists. Glycosuria in a proved 
case of diabetes is sufficient evidence of a high blood sugar 
(at least over 160 mg.). Only when glycosuria disappears is 
the blood sugar level of any clinical value. Fasting morning 
specimens, or postprandial blood sugar determinations may 
then be used to gauge the efficacy of treatment. Progressive 
reduction in blood sugar suggests improvement, while con- 
tinued increase indicates diminishing tolerance preceding gly- 
cosuria. 


liluch controversy has centered upon the significance of 
persistently elevated blood sugar levels without glycosuria. 
Most investigators, including MosenthaP®- and Mac- 


Leod"’ do not believe that elevated blood sugar levels without 
glycosuria, are in tliemselves dangerous or responsible for the 
symptoms, sequelae, or complications of diabetes. Nor is there 
any proof that blood or tissues of increased sugar content favor 
the grouth of organisms or are less viable^® or resistant to in- 
fection than normal.=‘ Tiie lowered local and general re- 
sistance of uncontrolled diabetes is probably attributable to 
the doMccation and per^•erted tissue metabolism of this disease 
It follows that although a relatively normal blood sugar’ 
e>pec.ally m younger people, is desirable, this objective must 
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not be made a fetish to the detriment of the patient. Espe- 
cially in older people, a moderate hyperglycemia (without 
glycosuria) is harmless,^® and probably necessary-- and ex- 
cessive efforts to lower it must be avoided. Strouse"^'^ 
observed cardiac symptoms, including fibrillation, block and 
angina following the reduction of previously elevated levels of 
blood sugar. Due to a high renal threshold, older diabetics 
frequently exhibit no glycosuria, with fasting blood sugar levels 
of 200 mg. or over. 

Acidosis. — ^Severe acidosis is rarely seen except in young 
diabetics; slight degrees of ketosis may develop in mild dia- 
betics due to intercurrent infection, gastro-intestinal upset, or 
in the presence of an acute pulmonary episode, especially 
hemoptysis. 

In such cases, aU other treatment becomes secondary until 
the ketosis and acidosis have been corrected. Frequent in- 
jections of insuh'n should be given, checked by urinary sugar 
and acetone determinations. If signs of ketosis persist, but 
glycosuria disappears, then insulin and glucose should be given 
intravenously. Fluids are forced by all channels to overcome 
the marked dehydration. 

Not infrequently, diabetic patients seen for the first time 
in acidosis and coma are later found to be suffering from 
tuberculosis. The importance of addosis in predisposing to 
subsequent pulmonary tuberculosis has already been empha- 
sized. 

The Influence of Pulmonary Tuberculosis Upon Dia- 
betic Tolerance. — Tuberculosis appears to be an exception to 
the general rule that infections lower sugar tolerance in dia- 
betes. Often, chronic tuberculosis exerts no appreciable effect 
upon the course of diabetes. 

Many clinidans have noted the apparent benign influence 
of extensive progressive tuberculosis upon sugar metabolism 
in diabetes. 

Joslin^ states that when the diabetes is apparently improv- 
ing, but the patient doing poorly and losing weight, suspect 
tuberculosis. Naunym,-'’ and others,^' have reported instances 



treatment of diabetes and tuberculosis 837 


of distinct improvement in sugar tolerance of diabetic patients 
suffering from advanced tuberculosis. Lundberg”® postulated 
secretion of an insulin-like hormone (para-insulin) by tuber- 
culous tissue. It seems likely, however, that more tangible 
factors account for this effect. 

1. In many instances, the changes noted appear to be no 
more than the normal increase in carbohydrate tolerance oc- 
curring in diabetics following desugarization and stabilization. 

2. In severe terminal cases of tuberculosis, the explanation 
probably lies in the associated malnutrition. As emphasized 
by Allen,*” undernutrition in itself exerts a decidedly beneficial 
effect upon carbohydrate tolerance. Prior to the introduction 
of insulin, undernutrition was a recognized method of treat- 
ment in diabetes. Marked improvement in sugar tolerance 
is very frequently observed in advanced or terminal cases, 
but inanition, weight loss, and restricted food intake, are in- 
variably present. Many cases previously requiring large 
doses of insulin to prevent glycosuria, become sugar free with- 
out any insulin. True instances of improved tolerance due to 
advancing tuberculosis, without inanition, are rare. Only one 
case that may fit in this category has been noted on our service 
in the last five years. 

It is not always true, however, that extensive pulmonary 
tuberculosis is without effect upon the carbohydrate tolerance. 
Glycosuria often appears in diabetic patients, following hem- 
optysis and extensive pulmonary or hematogenous • spread 
especially if associated with toxemia and elevated tempera- 
ture. Sucli cases may pass quickly into acidosis or coma. 
Pleural effusions, sterile or purulent, often exert a deleterious 
effect upon sugar metabolism.^’” In some instances on our 
service, this complication was suspected because of unexplained 
glycosuria. 


Treatment of Pulmonary Tuberculosis in Diabetes 

No .ntempi will be made to cover this aspect of the subi’ect 
nlnch IS exhaustively dealt nnth elsewhere-. The usual indi 
cations fcr treatment of pulmonarx- tuberculosis apply Age 
and tr.-quency of vascular and coronarv^ disease are the mafn 
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modifying factors that restrict application of surgical pro- 
cedures. The fact that 85 per cent of pulmonary lesions dis- 
covered in diabetics are at an advanced stage, also necessarily 
modifies therapeutic indications and prognosis. 

Probably the best results from surgical measures such as 
pneumothorax and tlioracoplasty, are obtained in young diab- 
etics, despite the severity of the associated diabetes. The 
reason is obvious, since such individuals have had less op- 
portunity to develop general arteriosclerosis and other com- 
plications that are frequent in older diabetics. Often the status 
of the cardiovascular system in older diabetics precludes any 
surgical intervention whatsoever. Pneumothorax sometimes 
causes severe anginal synnptoms in individuals with coronary 
sclerosis, and occasionally congestive cardiac failure has been 
noted. Dyspnea and orthopnea are frequent in cases with 
coronary sclerosis when extensive bilateral pulmonary involve- 
ment limits vital capacity. 

Prognosis. — ^At one time the association of diabetes and 
tuberculosis was considered an invariably fatal combina- 
tion.®^’ The introduction of insulin has markedly altered 
the immediate prognosis.®®’ ®^’ ®® The diabetes can be con- 
trolled without great difficulty and very few cases die from 
that alone. The improvement in nutrition that follows insulin 
and an adequate diet favorably influences resistance to the 
pulmonary infection. Given a relatively early pulmonary in- 
fection, the prognosis in diabetics differs little from that in 
other patients.®® 

Unfortunately most cases of pulmonary tuberculosis in 
diabetes are seen at a relatively advanced stage of the disease. 
The problem involved is the treatment of a middle-aged group 
of individuals, usually with extensive pulmonary tuberculosis, 
and often suffering from the sequelae of poorly controlled 
diabetes; namely, vascular and cardiac disease. As long as 
the diagnosis of pulmonary tuberculosis is made at a very ad- 
vanced stage of the disease in diabetics, the prognosis will re- 
main poor. The immediate life e.xpectancy following diagnosis 
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has probably been materially improved by modern methods of 
treatment. 
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TUBERCULOUS EMPYEMA: A PRELIMINARY OUTLINE 
ON THE FORM OF TREATMENT EMPLOYED ON THE 
SURGICAL SERVICE OF THE SEA VIEW HOSPITAL 


Thoracic empyema, wMch frequently follows lobar or 
bronchopneumonia, and empyema complicating pulmonary 
tuberculosis, present two entirely different clinical pictures. 

In the former, we as a rule entertain no misgivings relative 
to the favorable outcome of the infection in uncomplicated 
cases. Generally, we are dealing with a pleural space in which 
tlie lung has been completely expanded until the advent of the 
pleural effusion, which, as it increases in volume, causes com- 
pression and displacement of the lung, heart and mediastinum. 

If one were to slowly aspirate the purulent effusion, at the 
same time preventing air from entering the pleural space, the 
lung, owing to its elasticity, would expand as the effusion was 
withdrawn and at the end, would again fuUy return to its 
normal position.^ 

In tuberculous pyogenic empyema, W'e are confronted by a 
more serious problem which presents a vastly different and a 
more dismal clinical picture than does the usual postpneumonic 
empyema. Us successful treatment has been one of the most 
baflTmg combats with which the thoracic surgeon has had to 
deal 


Heioie thoraeie Mirgery became one of the great factors in 
ilie treatment of imlmonaiA’ tuberculosis, patients afflicted with 
tuberculou> iw ogenic empyema were operated upon by costec 
tomy. lollowed by the insertion of a large drainage tube several 
uu-he. m length. Purulent drainage continued for months or 
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years and recovery was of rare occurrence, even in patients 
with arrested lesions and negative sputum. This type of op- 
eration alone was in itself sufficient to prevent sterilizatioD of 
the pleural cavity. 

Once the thoracic cage is opened and a drainage tube in- 
serted, secondary infection is a constant factor. If the patient 
did not succumb from active spreading tuberculosis, he died 
from a progressive generalized amyloid disease as a result of 
prolonged chronic sepsis. 

The apparent hopelessness of these patients stimulated 
thoracic surgeons to exhaust every means in an effort to 
sterilize the pleural cavity and thus effect a cure. ' Various 
dyes were employed as well as gomenol in oil. Sterile filtered 
ox bUe was also one of the many substances added to the hst 
of remedies which were injected in quantity into the infected 
pleural cavity. 

Today, if costectomy with simple drainage was employed, 
it would offer no brighter prognosis than in the earlier periods, 
unless an effort was made to reduce the toxemia by frequent 
irrigation of the empyema cavity, and to build up the patient 
with frequent blood transfusions to a point where, by thoraco- 
plasty or Schede’s operation, an attempt could be made to 
obliterate the cavity and cure the empyema. 

It is the general opinion that to cure an empyema, whether 
tuberculous or postpneumonic, we must first be rid of the em- 
pyema cavity. 

CLASSIFICATION 

VVe cannot /u)l,v pre.sent the subject of tuberculous em- 
pyema ivithout first discussing so-called “simple” tuberculous 
empyemas. These patients remain on the medical service 
under the care of the medical director and his staff. 

Aspiration is not done unless the patient becomes embar- 
rassed by accumulation of the effusion which may be sterile on 
culture but reveals tubercle bacilli on stained smears. 

All pyogenic tuberculous empyemas admitted to the sur- 
gical servdce were at one time included under the simple form- 
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Mixed infection empyema may result from: 

1. Contamination from without during paracentesis. 

2 . Tuberculization of needle tract followed by fistulization. 

3. Spontaneous pneumothorax with bronchial fistula. 

4. Empyema necessitatis with discharging sinus. 

5. Rupture of a tuberculous cavity into the pleural space 
following a closed pneumolysis (Jacobaeus). Rupture of a 
tuberculous excavation into the pleural cavity is generally fol- 
lowed by a fetid anaerobic empyema. 


TREATMENT 


At Sea View Hospital certain fixed rules have been promul- 
gated for the treatment of tuberculous empyema. 

All such patients when transferred to the surgical service 
are individualized and treatment accorded as may fit each one. 

Patients with simple tuberculous empyema and bronchial 
fistula wth no evidence of pyogenes either by culture or stained 
smear of the pleural effusion are recommended for thoraco- 
plasty. 

These patients sooner or later will develop a pyogenic 
tuberculous empyema and an early thoracoplasty will fore- 
stall this complication with its associated toxemia. 

l^Hien the presence of a bronchial fistula is suspected and 
Ijefore any type of operative treatment is instituted, a small 
quantity of methylene blue solution is injected in the pleural 
cavity and the sputum examined during the next forty-eight 
hours for Uie presence of the dye. 


Occasionally patients are admitted to the empyema service 
with a temperature ranging between '99° and 103° F. Ex- 
ploraloiA' thoracentesis reveals an extremely thick exudate 
from whidi no grouTh is obtained on culture, but when a 
Mained smear is examined, numerous tubercle bacUli are 
found. logcUier with a moderate number of unidentified or- 
camsms which may be anaerobes, but not of the group that are 
lound in putrid empyema or lung abscess. 


Trc'atment of these cases consists in placing the patient in 
a Mt.mg posture and inserting an aspirating needle on the am 
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terior axillary line tlirough an interspace corresponding to the 
lowest point of the empyema cavity. After all of the thick 
exudate has been aspirated, the cavity is then thoroughly ir- 
rigated through the needle with warm normal saline solution, 
until the return washings are clear. 

When this is accomplished, the patient lies down with the 
affected side uppermost, and from 200 to 450 cc. of 1:3300 
azochloramide solution is injected in 50 cc. quantities through 
the needle into the pleural cavity. As the fluid level rises, air 
is displaced through the needle while the syringe is being re- 
filled. The needle is then withdrawn and the puncture wound 
covered with collodion. This procedure is repeated daily for 
from seven to ten days. The temperature usually falls to 
normal in from forty-eight to seventy-two hours. 

About one week later a needle is again inserted into the 
previously treated cavity and a small amount of fluid aspirated 
for examination. Stained smear reveals no tubercle bacilli or 
other bacteria and the effusion is either a clear amber color or 
a slightly cloudy, thin fluid. 

Two patients among those recently treated by this pro- 
cedure presented an empyema necessitatis, one patient reveal- 
ing two anterior and one posterior fluctuating areas which were 
very painful on pressure. 

Following treatment by aspiration at only one point on the 
anterior axillary line, plus azochloramide instillation, the fluc- 
tuating areas rapidly disappeared and were no longer a factor. 

Because of the presence of organisms noted on direct smear 
in addition to tubercle bacilli, we have placed these patients 
in the class with mixed infection empyemas. 

The reason for so doing is that occasionally a patient does 
not respond to the aspiration and instillation treatment and a 
closed thoracotomy is then performed. 

All of our cases of mixed tuberculous empyema receive this 
treatment which consists in inserting a No. 18 or 20 mush- 
room catheter by means of a trochar and cannula, through 
the eighth or ninth intercostal space, employing local anes- 
thesia. The anterior axillary fine is selected in order that the 
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thoracotomy wound will not be near the line of incision if 

thoracoplasty is later performed. 

After the catheter has been withdrawn until the tip is in 
contact with the parietal pleura, a Harloe empyema disk is 
then slid over the tube until it reaches the skin. The disk is 
then fastened to the skin by adhesive plaster. 

Postoperative Treatment . — Empyema without Bronchial 
Fistula . — ^The catheter is connected by means of a glass Y 
tube to two 4-foot lengths of rubber tubing, one of which leads 
to a graduated irrigating bottle suspended from a stand beside 
the bed and filled with the irrigating solution (saline, azo- 
chloramide or chlorazene solution). The other tube passes 
into a bottle containing a small quantity of water to act as a 
water seal. The bottle is placed on the floor. The distal end 
of the second tube is connected to a 12 -inch piece of glass tub- 
ing which passes through a 2-hole rubber stopper so that the 
tower end of the tube lies beneath the surface of the water for 
the distance of inch. 

As the fluid in the bottle rises, the glass tube is elevated 
so that the tip mU not reach too far beneath the fluid level. 

Every' four hours the empyema cavity is irrigated, while 
the patient is supported in the sitting posture. 

First, the outflow tube is compressed, and when the damp 
is removed from the inflow tube, irrigating solution in 100 cc, 
quantities is permitted to alternately flow into the pleural 
cavity and thence into the bottle on the floor. This is con- 
tinued until the return washings are dear. The inflow tube 
is then clamped and the outflow tube permitted to remain open. 

During irrigation, the weight of the column of fluid in the 
outflow tube extending from the Y tube to the surface of the 
fluid m the bottle on the floor, exerts suffident negative pres- 
sure to completely remove all washings from the empyema 
cavity. 

The .above postoperative treatment is modified to fit the 
individual case. 

Pyor^rn,r Tuberculous Empyema wifi, Bronchial Fistula. 
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— No intermittent irrigation with negative pressure, as above 
described, is done. 

The catheter instead is connected to a piece of rubber 
tubing about 2 feet long, the distal end of which passes into 
a liter bottle fastened to a side bar of the bed so that it hangs 
just below the level of the mattress. No water is placed in the 
bottle. The tube is left open at all times and at the end of 
every four hours the catheter is disconnected from the outer 
tube and 100 cc. quantities of warm saline solution are injected 
into the pleural cavity and then permitted to run out by gravity 
into a basin. Instillations are continued until the washings 
return clear. The catheter is again connected to the second 
tube so that further drainage between irrigations passes into 
the bottle. 

If the saline solution was withdrawn with the syndnge, in- 
stead of being permitted to flow out by gravity, the negative 
pressure occasioned by traction on the piston is likely to cause 
alternate opening and closing of the fistula, thereby delaying 
healing. 

Postpneiunonic empyemas managed in this fashion permit 
healing of the bronchial fistula in from six to fifteen days. 

Anaerobic Tuberculous Empyema . — These patients are des- 
perately ill and frequently become cyanotic and dyspneic im- 
mediately following rupture of the tuberculous cavity as the 
result of tension pneumothorax caused by a ball-valve action 
at the site of the ruptured cavity, which permits air to enter 
the pleural cavity on inspiration but prevents its exit. I^Tien 
confronted with such complications, the case becomes emergent 
and relief must be speedily admim’stered. 

The set-up for a closed thoracotomy must be made ready. 
In the interval, a large cah'ber aspirating needle should be 
inserted under local anesthesia, into the pleural cavity above 
the fluid level, to relieve any intrathoracic tension that might 
be present. 

The needle should not be removed until everything is in 
readiness to insert the tube. Too long an interval between 
removal of the needle and insertion of the thoracotomy catheter 
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will result in a recurrence of tension pneumothorax. At this 
time, however, air and anaerobic pus will be forced into the 
needle opening recently made in the parietal pleura, causing a 
diffuse subcutaneous emphysema and resulting in a phleg- 
monous ceUuUtis of the chest wall, with possibly fatal termina- 
tion. 

The technic of closed thoracotomy and postoperative treat- 
ment for the anaerobic empyema, is the same as described 
under “Empyema with Bronchial Fistula.” 

Because of the extreme toxemia following anaerobic em- 
pyema, irrigation at four-hour intervals with 50 -cc. instilla- 
tions of warm normal saline solution, is most important. The 
relatively small quantity of saline employed does not enter 
the bronchus, particularly if the patient is supported in a high 
Fowler position. Not only does frequent irrigation cause 
thinning of the pus and favor drainage, but in addition it keeps 
the pleural cavity cleaner, thus reducing to a great extent ab- 
sorption of toxins. 

The disagreeable foul odor of the pus may in part be over- 
come if Dakin’s sodium hypochlorite solution is placed in the 
bottle which is tied at the side of the bed to receive the drain- 
age. 

Further treatment consists in giving daily intravenous glu- 
cose and saline and a blood transfusion of from 250 to 400 cc. 
every' fourth or fifth day. 

Postpneumonic empyemas with bronchial fistula and an- 
aerobes rapidly recover when treated in the above manner. 
Tlic tuberculous patient, if promptly treated, should in a very 
short time overcome the anaerobic infection and be included 
in the list of pyogenic empyemas with bronchial fistula. 

The treatment of mixed infection tuberculous empyema 
having been outlined, the question now arises as to whether 
by the application of such treatment, the patient continues to 
improve and finally arrives at a point where, without further 
treatment, the empyema is cured. 

A-; ]ire\ iously stated, no pyogenic tuberculous empyema is 
euied while ilie empyema cavitj’ still exists. 
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Thoracoplasty. — The treatment by thoracotomy and irri- 
gation is only the preliminary step. The next step is to eradi- 
cate the cavity by a two- or three-stage thoracoplasty. Every 
effort is made to treat the empyema at its inception and con- 
tinue thereafter by systematic irrigation and supportive treat- 
ment to improve the general condition of the patient, to the 
point where he is a safe risk for thoracoplasty. 

If one were to wait several weeks or months before at- 
tempting thoracoplasty, the continued irritation resulting from 
the infection within the pleural cavity would cause the pleura 
to become densely thickened, so that a Schede operation might 
be necessary. 

Thoracoplasty must be done at as early a stage as the con- 
dition of the patient will permit. Many patients are thus 
cured. 

If the final result is a small superficial discharging sinus, 
we should feel that much has been accomplished in what would 
have been in the earlier days a hopeless situation. 

It is unfortunate that a large number of patients have ex- 
tensive bilateral lesions and many are retrogressing. When 
empyema is added to such an apparently hopeless picture, a 
thoracotomy with supportive treatment is carried out, but all 
efforts fail to arrest the caseous-pneumonic pathology and these 
patients rapidly succumb. 

There is, however, a less unfortunate group of patients Mth 
bilateral lesions, some of which are being controlled by selec- 
tive pneumothorax. 

A pyogenic empyema superimposed upon one or the other 
side, would of necessity require a longer period of treatment. 
Thoracoplasty would be contraindicated until such time as 
the lesion in the contralateral lung could be controlled by ar- 
tificial pneumothorax, a selective pneumothorax being con- 
tinued as outlined by Coryllos and Ornstein^ in the manage- 
ment of bilateral tuberculosis. 

In many patients the added sepsis of an empyema changes 
an apparently favorably progressing course to a rapidly chang- 
ing down-hill course, finally ending in death. 
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Even in unilateral caseous-pneumonic tuberculosis compli- 
cated by pyogenic empyema, it is at times impossible by any 
means to improve the general condition of the patient or to 
arrest the parenchymal tuberculous activity in the involved 
lung, so that thoracoplasty might come to his aid. 

SUMMARY 

1. Pyogenic tuberculous empyema is a frequent and dismal 
complication of pulmonary tuberculosis. 

2. All cases should be given the benefit of early thorac- 
otomy. 

3. With no contraindications, thoracoplasty should be per- 
formed as soon after the onset of the empyema as possible. 

4. Patients with simple tuberculous empyema and bronchial 
fistula should receive thoracoplasty before they are compli- 
cated by mixed infection. 

5. All cases of pyogenic tuberculous empyema with 
bronchial fistula, either aerobic or anaerobic, should be 
operated upon by thoracotomy with open tube and receive 
saline irrigation every four hours. 

6. Frequent blood transfusion is by far the best therapeu- 
tic agent to improve the general condition of the patient before 
operation. 
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GASTRO-INTESTINAL SYMPTOMS IN PULMONARY 
TUBERCULOSIS* 

Gastro-intestinal symptoms in patients with pulmonary 
tuberculosis may be due either to functional disturbances, or 
organic changes in the alimentary canal. Pyrexia, disturbance 
of the vegetative nervous system, and emotional factors all 
play a part in the production of gastro-intestinal symptoms. 
When these factors come into play, we have the disturbance 
on a functional basis. Gastro-intestinal symptoms may occur 
in patients ivith pulmonary tuberculosis based on reflex mech- 
anisms before there is any organic change in the intestinal 
tract. Abdominal siTuptoms due to ulcerative processes in 
the intestinal canal by the tubercle bacillus are rather frequent. 

Literature. — The association between digestive disturb- 
ances and pulmonary' tuberculosis has long been known. 
Bron-n and Sampson, who have contributed much of interest 
and importance to this subject, divide the history of intestinal 
tuberculosis into four periods. 

1. “The dyscnteri' period during which it was noted that 
diarrhea frequently occurred late in the course of pulmonary 
tuberculosis, but little consideration was given to the fact that 
it might be due to the same disease in a different organ. This 
till' period of clinical obseiwation, extended from the time of 
Hippocrates to that of Bayle (ISIO). 

• Wc ;.u 10 Dr. 0 .cnr Auerbneh. Pathologist, at the Sea Wew 
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2. “The period of ‘tuberculous diarrhea/ during which the 
lesions in the intestine were described and noted as tuberculous 
and the diarrhea definitely connected with them. This period 
of pathological' observation extended from the time of Bayle 
(1810) to the time of Louis and Rokitansky (1825-1842). 

3. “The period of pathological study during which the path- 
ological changes were fully described and attempts made to 
connect the varying symiptoms with the various changes in the 
lesions found at postmortem. The diagnosis during life was 
always uncertain. This period of pathological study lasted 
from the time of Louis and Rokitansky to 1919. 

4. “The period of ‘roentgenological diagnosis/ during which 
the diagnosis and consequently the scientific study and scien- 
tific treatment of intestinal tuberculosis could be accurately 
pursued, dated from the roentgenological diagnosis of intes- 
tinal tuberculosis and was placed on a firm foundation in 1919, 
by the work of the above authors at the Trudeau Sanitarium. 

We have been interested in correlating the physical ex- 
amination and clim'cal symptomatology with the findings on 
postmortem examination. At this clinic session, we desire to 
bring to your attention the predominant clinical symptoms and 
the findings on physical examination in correlation with the 
autopsy findings in a comparative study of 100 patients who 
died of pulmonary tuberculosis. For this study we have 
selected 100 consecutive records of patients who have died at 
the Sea View Hospital and we have analyzed the pathological 
protocols and the clinical charts. The Sea View Hospital js 
a municipal hospital for tuberculosis and all those eligible for 
free service, irrespective of color, creed or nationality, are ad- 
mitted. 

CHART J 

iNCroENCE OF PUEIIOXARY TOBERCIJIOSIS I.N’ RELATION' TO AcE 

White. Colored. 

Male. Female. Male. Female. 


Incidence 37,0 25,0 20.0 

Average age 40.7 23.7 33. S 20.7 

Youngest 13.0 13.0 22.0 13.0 

Oldest 65.0 49.0 67.0 40.0 
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All of our patients had pulmonary tuberculosis. Many 
entered the hospital with far advanced tuberculous disease 
which terminated fataUy soon after admission. Seventy-nine 
per cent of the patients had pathological evidence of tuber- 
culosis of the alimentary canal as well as evidence of tubercu- 
losis of the accessory organs of digestion. In the remaining 
21 per cent of cases careful gross and microscopic study failed 
to uncover evidence of gastro-intestinal tuberculosis. 

The symptoms manifested by our group included general 
digestive disturbances, loss of appetite, nausea, vomiting, pain 
and discomfort in the abdomen, constipation, diarrhea and 
pain on swallowing. 

General Digestive Disturbances. — ^Under this heading 
were grouped those patients with complaints which were vague 
and which Friedenwald and Morrison^ have classified as dys- 
pepsia. They embraced the following; 


Distress after eating . 12 

“Sour stomach” 8 

Add eructations 7 

Heart bum 1 


In one case a diagnosis of gastric ulcer was made four 
years before the onset of pulmonary tuberculosis. The diges- 
tive sjmploms referable to the ulcer were intensified by the 
intestinal tuberculosis. There was no evidence of tuberculosis 
of the stomach in this patient at autopsy. Tuberculous ulcer 
of the stomach is exceedingly rare. In GoldbergV series, it 
occurs in 0.6 per cent of cases. In our studies there was no 
c.a‘;c of primary^ tuberculous ulcer of the stomach. In the case 
cited a few tubercle bacilli were found in the margin of the 
exiting peptic ulcer. 

Appetite.— -MTile loss of appetite is not characteristic of 
gastro-intestinal tuberculosis 26 or 33 per cent of our cases 
noted a decided loss of appetite. Eight or 10 per cent of the 
pauent< noted that there was no alteration in their appetite 
•and 4 or 5 per cent listed their appetites as fair. Friedenwald 
and . orr.^on noted loss of appetite in 28 per cent and a 
nonnal .appetite in 10 per cent of their cases. 
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Nausea, — ^Nausea is'not an uncommon symptom and is 
often associated with loss of appetite and vomiting. It oc- 
curred at different times of the day and was not consistently 
related to meals. Brown and Sampson^ reported an incidence 
of 52 cases in their series of 100 patients selected for study. 
Friedenwald and Morrison^ noted that it occurred in 18 of 
their 50 patients. In our series nausea occurs in 18 or 25 per 
cent of the patients. 

Vomiting. — This symptom occurs with or without nausea. 
Not infrequently vomiting follows a speU of coughing and oc- 
casionally follows meals. IVhen at the latter time, the food 
is ejected in an rmdigested state. Fenwiclt* recorded the in- 
cidence of vomiting in 32 per cent of his series. Brown and 
Sampson® noted vomiting in 37 per cent of their cases. Erick- 
son® noted vomiting in 37 per cent of his cases. In our series 
of 100 patients vomiting occurred in only 23 per cent. It 
occurred following coughing in 6 patients. In only one case 
was the vomiting listed as severe. 

Pain and Abdominal Discomfort. — ^Abdominal pain is 
not a frequent complaint in the advanced stages of gastro- 
intestinal tuberculosis. It may be referred to the epigastrium 
or right lower quadrant, and may be characterized as cramp- 
like or even colicky in nature. As a rule it is not severe pam 
but is usually referred to as “a soreness,” deep, aching or vague 
in character. The timing of the pain was not accurate and 
occurred at variable times of the day and night, somewhat 
more frequently following meals as a “distress,” but occa- 
sionally in the interval between meals. Engelsmann® noted 
pain in 22 per cent of his cases. Fenwick^ recorded the in- 
cidence of pain as occurring in 41 per cent of his series, while 
Friedenwald and Morrison^ noted an incidence of 86 per cent. 
Brown and Sampson® found that 7 per cent of their patients 
had no pain until late in the disease. In our series of cases 
92 per cent complained of abdominal pain or some form of 
abdominal discomfort. Fifteen per cent of patients did not 
note abdominal discomfort until the terminal stage of the dis- 


ease. 
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Disturbance of the Bowels. — Constipation of varying 
degree was noted in an appreciable number of cases. While 
constipation is common early in pulmonary tuberculosis oc- 
casional attacks of diarrhea may occur. Constipation may be 
followed by diarrhea or one may have alternating constipa- 
tion and diarrhea as was noted by Bumand and Ferret.’^ 
Lebert® was of the opinion that diarrhea without ulceration 
occurred in from one tenth to one seventh of all cases coming 
to necropsy. It is beyond the scope of the present discussion 
to attempt a description of the stools in intestinal tuberculosis. 
As a terminal event the diarrhea may be intractable and not 
infrequently resists any and all treatment. In itself, it may 
influence the course of the disease. Disturbed bowel function 
was noted in 28 per cent of our cases in the advanced stages 
of the disease. 

Chart -2 indicates the incidence of general symptoms not 
referable to the gastro-intestinal tract in our series of cases. 
For purposes of future reference it is necessary to note the 
incidence in both sexes of the white and negro races separately. 


CHART 2 


Clts-icai, SvirTTOMs (Ornr.R TirAK Gastro-intestis-al) ix Puujokary 
T inJERcuLOSis 
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Female. 

Male. 

Female. 

6 

5 

0 

4 

21 

21 

12 

14 

n 

LS 

8 

9 

q 

9 

4 

3 

7 

1 

1 

1 

14 
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8 

14 

5 

6 

8 

7 

S 

2 

3 

22 

IS 

6 

12 

20 

15 

8 

10 

17 

17 

11 

9 

4.6 11)^. 

.7 11.5. 

4 lbs. 

5 lbs. 
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per mo. 

per mo. 

per mo. 


Physical Examination.-Edwin Klebs,'-' in 1868, was the 
i.rM to c.o.ll attention to the fact that intestinal tuberculosis 
M.-otularA- to pulttmnarA- tuberculosis was almost alwavs due 
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to swallowing of the tubercle bacilli. Tubercle bacilli were 
present in the sputum of 85 per cent of our cases. Wniiams 
and Gardner^® found pulmonary cavitation in 88 per cent of 
169 cases. In our series, 41 patients or 52 per cent had a 
caseous-pneumonic form of tuberculosis according to the clas- 
sification of Ornstein, Ulman and Dittler.^^ The incidence of 
positive sputum in our group was 73 per cent as against 27 
per cent of the patients with cavitation who failed to show 
tubercle badlli on repeated examination. The sputum ranged 
from Gaffky 3 to Gaffky 10 in the cases of caseous-pneumonic 
pulmonary tuberculosis. In the cases of chronic pulmonary 
tuberculosis without pathologically demonstrable cavities the 
Gaffky count was from 2 to 5. 

Temperature. — ^The temperature chart of patients with 
secondary gastro-intestinal tuberculosis does not conform to 
any particular or characteristic pattern. It may be normal, 
low grade, or septic in type. In 30 of our patients (38 per 
cent), the temperature was characterized as septic; 43 of the 
patients (54 per cent), ran a low-grade fever, and in 27 patients 
(34 per cent), there was no elevation of temperature at any 
time during the course of the disease. 

Gastric Analysis. — Hausman,^ Bassler,^® Gray and Om- 
stein,^* Levy and Kantor,^® Granet and Ornstein^® have re- 
ported on the gastric findings in pulmonary tuberculosis. 
Gastric extraction was performed in 9 of our patients. 
Tubercle badUi were found in the centrifuged sediment of 4 
patients and were not fotmd in the centrifuged sediment of 5 
patients. All of the patients whose gastric contents contained 
tubercle bacilli were females. No attempt is made at this time 
to discuss the relationship of sex and duration of the tuber- 
culous process to the gastric acidity. Gray and Melnick^^ 
have reported that tubercle bacilli in gastric washings are 
found more frequently in the female than in the male patients. 
This may be accounted for by the fact that the female be- 
cause of her social habits may be less inclined to expectorate 
and swallows the sputum. These authors point out that the 
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presence of hydrochloric acid in the gastric secredons is a 
factor. 

Stool. — ^The value of tubercle bacilli in the stool of pa- 
tients "with tuberculosis has been much disputed. Lichtheim, 
Rittel-Willenke'® and Gant=“ and others adhere to the school 
which contends that the isolation of tubercle bacilli from the 
stool constituted positive proof of the presence of intestinal 
tuberculosis. On the other hand, the work of many excellent 
investigators such as Biermann^^ and KJose^^ has shown that 
tubercle bacilli may be found in patients without evidence, 
even at postmortem, of intestinal tuberculosis. The presence 
of tubercle bacilli in the sputum is held as an important factor. 
The bacilli which are swallowed pass through the gastro- 
intestinal tract without producing any pathological changes. 
In our series 17 patients had stool examinations for tubercle 
bacilli. In 9 patients bacilli were found and in 8 patients no 
organisms were found. 

AbdomeiL — Abdominal examinations are of questionable 
value in establishing a diagnosis of a complicating gastro- 
intestinal tuberculosis. Careful examination may reveal some 
tliickening of the cecum or a mass in the right lower quadrant. 
There may be pain or tenderness over the area of involved 
intestine. It should be borne in mind that marked tenderness 
and rigidity usually signify involvement of the peritoneal sur- 
face of the affected portion. In 84 per cent of our patients the 
abdomen was noted soft, distention was recorded in 11 per 
cent and tenderness was noted in 12 per cent. The abdomen 
was reported as doughy twice and there was moderate volun- 
tary' spasm three limes, .\scites was noted in 3 patients. The 
lix'cr was palpable and soft in 10 patients and the spleen was 
easily felt in 6 patients. On two occasions splenomegaly was 
noted without enlargement of the liver and on three occasions 
the liver was enlarged without ewdence of splenomegaly. 
Fistula in ano was reported in 1 patient. 

Chart indicates the distribution of the lesions as found 
at postmortem. 
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CHART 3 

Pathological Findings in One Hundred Autopsies (79 per Cent with 



Gastro-intestinal Tuberculosis) 

Number of 

cases. Per ccitl. 

Goldbergs fcr- 
centa^e based on 
study of 179 
cases. 

Tongue 

2 

2.5 

0.6 

Stomach 

1 

1.2 

0.6 

Duodenum 

7 

8.8 

3.8 

lejunum 

24 

30.3 

21.8 

Ileum 

. 62 

78.4 

83.2 

Cecum 

62 

78.4 

87.0 

Appendix 

.... 21 

26.5 

39.1 

Ascending colon . . . 

43 

54,4 


Transverse colon . . . 

26 

32.9 


Descending colon. . 

17 

21.5 . 


Rectum 

6 

7.5 



For purposes of comparison we have used the per cent in- 
cidence as noted by Goldberg.^ We were unable to record 
the comparative statistics of the incidence of tuberculous in- 
volvement of the colon because in our series the colon was 
divided into three parts, the ascending, transverse and descend- 
ing portions. The presence of ulceration was listed in each 
part individually. We therefore have overlapping and could 
not compare the incidence of tuberculous ulceration of the 
colon in our series with that reported by Goldberg. 


CHART 4 


Pathological Findings (in One Hundred 

Autopsies — 79 

Per Cent iinn 

Gastro-intestinal Tuberculosis) in Accessory Digestive Org.ans 

Incidence. P^’’ 

Mesenteric lymph nodes 

39 

49.3 

Peritonitis ... 

. 9 

11.4 

Liver 

vi5 

44.3 

Gallbladder 

1 

1.2 

Bile ducts 

2 

2.5 

Spleen • .... 

38 

48.1 

Adrenals 

4 

s.o ■ 


In the one case of tuberculosis of the gallbladder there 
was associated tuberculosis of the gastro-intestinal tract. 
Jaundice was not present in either of the two cases of bile 
duct tuberculosis. In one of these there was associated tuber- 
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culosis of the gastro-intestinal tract. In the other tubercu- 
losis of the bUe duct was the only evidence of tuberculosis 
in the abdominal cavity. 

Comment. — In view of the fact that 79 per cent of these 
patients had evidence of multiple lesions in the gastro-intestinal 
tract, it is difficult to correlate with any degree of certainty 
the relationship between the clinical sjTuptoms and the path- 
ological findings. Vomiting occurred in 23 per cent of the 
group, nausea in 25 per cent, general digestive disturbances 
in 28 per cent, bowel disturbances (constipation and diarrhea) 
in 28 per cent, loss of appetite in 33 per cent and varying de- 
grees of abdominal pain and discomfort in 92 per cent. It’ is 
evident that practically all of the patients had some abdominal 
complaints. The intensity, duration and character of the ab- 
dominal symptoms are quite variable and bear no direct re- 
lationship to the pulmonary process and to the pathological 
lesions present in the gastro-intestinal tract. In this group of 
100 patients with pulmonary tuberculosis, 79 per cent had 
pathological changes in the gastro-intestinal tract and 21 per 
cent had no demonstrable lesions, gross or microscopic, of 
tuberculosis. 
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Department of Thoracic Surgery, Sea View Hospital 


A NEW CONCEPTION OF THE MECHANICS AND PHYSI- 
OLOGY OF COUGH 

(Action of Diaphragm in Cough)* 

Cough reflex has become of maior interest to the thoracic 
surgeon. Cough is at the same time a “watch-dog” of the 
bronchial tree, as Jackson named it, and one of the most 
powerful factors of dissemination of pulmonary infections. 
Its suppression during the immediate postoperative period 
favors the accumulation and retention into the bronchi of 
bronchial exudate, which is the main cause of hemorespira- 
lory complications and of the dreaded syndrome of bronchial 
obstruction. On the other hand, as Ameuille, Archibald, 
BrowTi and, more recently, Balloon have shown, it promotes 
the spread of infected mucus into the small bronchi, and the 
production of “infectious bronchial embolisms,” as named by 
Ameuille. 

A number of fundamental problems related to the patho- 
genesis, and to the mechanics of cough are stUl unsolved. I 
shall only mention Uie uncertainty regarding the contribution 
of cough to tlic production of lesions such as spontaneous pneu- 
mothorax, of bronchiectasis, and the degree and nature of par- 
ticipation of the diaphragm in cough. 

MECHANICS OF COUGH 

I believe tliat a great deal of our discussions on cough are 
due to our rather confused actual conceptions of the mechanics 

» ’.lir lVp.-.rtmrnt< o( Thoradc Surpen- of Sea View and McUo- 
p.-le.r.ti o! ihc Oly of New Yorl;, and Department of Surncat Re- 

CornrV. Medical Cotlecc. 
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of this compiicated phenomenon. In fact, cough is neither a 
simple aspiratory act nor should it be considered as a whole. 
It is really composed of three distinct and different phases, 
which can be described as follows: 

the inspiratory phase. A deep inspiratory movement 
in which the chest is dilated by the combined action of the 
intercostal muscles, the’ elevators of the ribs, the accessory in- 
spiratory muscles, and the diaphragm. In this phase, the lung 
is “loaded” with air. 

Second, the compressive phase. A short, sudden and 
powerful expiratory movement during which the glottis is kept 
closed. During this phase a considerable pressure is built up 
in the lung, which reaches and may exceed 100 mm. of mercury. 

Third, the expulsive phase. While the expiratory move- 
ment is maintained the glottis is slightly opened, allowing the 
forceful expulsion of the previously compressed air. A strong 
draft of air is thus formed which causes the expulsion of foreign 
matter present in the bronchial tree and irritating the bronchial 
mucosa. 

Thus cough is neither a pure inspiratory nor a pure expira- 
tory act. It is a combination of both, aiming at the expulsion 
of foreign matter from the bronchi. As such it presents a 
pecuh'ar hkeness with the action of a gun. All three phases of 
cough are very clearly reproduced in the deflagration of a 
gun: the loading of the gun, the explosion of the powder and 
building up of pressure, and finally the expulsion of the bullet. 
Comparison with a compressed air gun is even more striking. 

The importance of this division of cough into three phases 
becomes readily apparent when we study the physiological 
characteristics of each. 

The Inspiratory Phase. — During the inspiratory phase, 
the chest dilates and the diaphragm contracts and moves down- 
ward. Therefore, the intrapleural pressures become strongly 
negative. It should be pointed out, however, that this increase 
in the negative value of the intrapleural pressures is equal in 
r.r.tv« nleiiral cavities only if the two lungs are healthy, or dis- 
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cause in dealing with cough we seldom deal with perfectly 
normal lungs, and it would be fundamentally wrong to forget 
the pathologic physiology of the diseased lung. 

\\Tien the chest dilates, the lung is forced to expand, air 
rushes into it, the lung inflates and this inflation neutralizes 
a part of the negative intrapleural pressure by filling the en- 
larged chest cavity. But the rapidity and completeness with 
which the expansion of the lung takes place depends upon sev- 
eral factors. The first is that of patency of the upper respira- 
tory ways — ^larynx, trachea and large bronchi. When, for 
example an obstacle is present in a common bronchus, the 
corresponding lung cannot expand, the increased capacity of 
the chest cannot be filled, and consequently the intrapleural 
pressure in that hemithorax presents a very considerable de- 
crease, that is, it becomes more negative than in the healthy 
side. Another cause leading to the same effect is consolidation 
of the lung. Again, the lack of expansion of the lung, or in- 
creased resistance to its expansion, will cause a greater nega- 
tive pressure during inspiratory enlargement of the chest. 
After all, it should not be forgotten that negative intrapleural 
pressure is due to and measures the elastic recoil of the corre- 
sponding lung. The results of this abnormal increase of the 
negative value of intrapleural pressure are numerous. First, 
in a tuberculous lung, it may facilitate the perforation of super- 
ficial subpleural pulmonary caseated areas and, consequently, 
the production of spontaneous pneumothorax. Therefore, it is 
a therapeutic necessity to moderate cough in advanced cases of 
pulmonan,' tuberculosis. This is even more imperative follow- 
ing intrapleural pneumonolysis, especially when extensive dis- 
sections of the adherent lungs were carried out, particularly in 
cases with bilateral pulmonan,’ tuberculosis. 

corollary- of bronchial stenosis, of bronchiolar and al- 
veolar atelectatic consolidation or even of paralysis of the 
diaphragm is the considerable decrease of the amount of air 
which can be loaded during this phase into the lung behind 
foreign matter present in the bronchi. Thus, during the com- 
pre-i\ e phase vorv- little compression can be built behind the 
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foreign bodies to be expelled. Hence little or no expulsion 
will take place in the expulsive phase. A bullet cannot be 
propelled through the barrel of a gun unless gun powder ex- 
plodes behind it. Another corollary of the high negative pres- 
sure developed in the diseased side during the inspiratory 
phase is the deviation of the mediastinum. When the con- 
tralateral lung is healthy and can expand readily, the intra- 
pleural pressure in that side is obviously less negative than 
in the side of the diseased lung which cannot expand. There- 
fore, the mediastinum is deviated toward the side of the latter 
with a maximum of bulging — ^mediastinal herm'a — at the end 
of inspiration. The heart is likewise displaced toward the 
diseased side, causing, occasionally, torsion of the large vessels 
with distressing S 3 miptoms. 

•Finally, lack of expansion of the diseased lung restricts the 
inspiratory enlargement of the corresponding hemithorax, thus 
diminishing the efficiency of this first phase of cough, or even 
causing inspiratory retraction of the chest wall, known as para- 
doxical respiration. 

The Compressive Phase. — During the second phase of 
cough the mecham'cal and physiological phenomena differ en- 
tirely. Sudden contraction of the expiratory muscles, the 
most important of which are the abdominal muscles, materially 
decreases the chest capacity. The glottis being closed the 
lung is greatly compressed, and the intrapleural and intrapul- 
monary pressures become highly and equally positives: 80 to 
more than 100 mm. of mercury. Since the alveoli are more 
compressible than the brcuchioli and the bronchi, the latter 
remain patent because of the pressure exerted into them by 
the compressed alveolar air. The rupture of caseated spots 
of the lung or of blebs is, theoretically at least, least likely to 
occur during the second phase. It is difficult to conceive how 
even a thin bleb can burst if the pressures e.xerted upon the two 
surfaces of its walls are equal. During the compressive phase, 
because of the closure of the glottis, the pressures are inde- 
pendent of the condition of the lung. They are equal in both 
lungs not only because of their intercommunication, but also 
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because of the mechanical conditions under which the pressure 
into and outside of the lungs is built. Authors who consider 
cough as a whole surmise that it is represented by this com- 
pressive phase alone. Thus, Hedblom refused to admit that 
cough plays any part in dilatation of the bronchi in bronchiec- 
tasis. He said, “During cough pressure is uniformly increased 
inside and outside of the lung so that no dilatation of the 

Tr. Tr. 




Fig. 73,— Artifidal chest. The keyboards of an accordion were removed 
and replaced 'U'iUi plate glass (A, G) air-tightly fixed in place. In the middle 
of the accordion a partition was built (B) composed of a wooden frame 
covered with a thin clastic sheath of dental rubber. The two legs of a Y 
glass tube (Tr.) were passed through the upper wall of the accordion on each 
side of the partition. To each of these branches a rubber glove, the cuS of 
which was tightly ligated, was affixed by means of a hole that had been 
made in the tip of Uic ring finger (A and B, Ri., L.L.). In this device the 
accordion represents the chest, the capacity of which could be made to in- 
rrea^e or decrease by opening or closing the accordion, the clastic partition 
reprewnts the mediastinum, the gloves take the place of the lungs; the Y tube.s 
portray the tracliea and common bronchi. An incomplete ligature was placed 
in the ring finger of one of the gloves (B. lig.) representing a stenosis of the 
lironchu.': 


brondti can occur, however diseased and softened their walls 
nmy be." This statement, although correct when applied to 
tlio compressive phase of cough alone, is entirely v.Tong when 
permining to couch in general. 

The Expulsive Phase. — ^The third phase of cough is the 
most import-ant. To study it minutely, an artifidal chest was 
rono.r.tcK-d in my l.Arorator\- using an accordion (Fig. 73), 
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The keyboards were removed and replaced with plate glass, air- 
tightly fixed in place of the keyboards. Then, in the middle of 
the accordion, a partition was built, composed of a wooden 
frame covered with a thin elastic sheath of dental rubber. 
After this, two legs of a Y glass tube, were passed through the 
upper walls of the accordion, on each side of the partition, 
and to each a rubber glove, the cuff of which was tightly 
closed, was affixed by means of a hole that had been made in 
the tip of the ring finger of the glove. When completed, the 
device consisted of an accordion representing the chest, the 
capacity of which could be made to. increase or decrease by 
opening or closing the accordion, an elastic partition repre- 
senting the mediastinum and a pair of gloves taking the place 
of the lungs, with the Y tube portraying the common bronchi 
in its two horizontal branches and the trachea in its vertical 
branch. 

Let us watch, now, the successive phenomena in the ex- 
pulsive phase of cough, which begins with the opening of the 
glottis. The air compressed in the lungs rushes out as a 
strong and sonorous draught, carrying with it foreign matter 
lodged in the bronchi; intrapulmonary pressure rapidly drops 
until it equals the atmospheric pressure and expulsion then 
ceases. 

There is no difficulty in understanding the mechanics of 
this phase when the lungs are healthy and the diaphragm nor- 
mal. It is different when the lung is diseased or the diaphragm 
paralyzed. 

Let us see what happens in the instance of a lung with 
collapsed alveoli, and retention of exudate in the corresponding 
bronchi. Stasis and impaired bronchial drainage mean infec- 
tion of the bronchi with aerobic organisms in the beginning, 
and anaerobic later, as the oxygen contained in the exudate is 
absorbed by the white cells and the aerobes. This combined 
infection leads to the injury and gradual destrucU'on of the 
musculo-elastic element of the bronchial walls, and to their 
replacement by connective tissue. With destruction of the 
elastic and muscular elements, the tonus of the bronchial walls 
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decreases and so slight and cylindrical dilatation of the bronchi 
at the diseased portions is produced. However, the nearby 
bronchi which are still adequately drained and healthy are 
narrower than the diseased peripheral bronchi, because of. 
(1) the integrity of their elasticity and tonus, and (2) their 
reflex contraction due to irritation exerted on their mucosa 
by the inflammatory process in their neighborhood. The de- 
marcation between the diseased and healthy areas is sharply 
made and it appears as a stricture. The descriptions of these 
changes in the bronchiectatic lung by Cruveilhier (1856), 
Charcot (1881), Marfan (1901), and by other pathologists 
are classic. 

During the first, or inspiratory, phase of cough, the healthy 
and diseased bronchi are filled with air as a result of the length 
of this phase and the inspiratory expansion of the bronchial 
tree. During the second, or compressive phase nothing hap- 
pens for, as explained above, the pressures inside and outside 
of the bronchi are equal; but, during the third, or expulsive, 
phase of cough the mechanism of egress of air from the 
healthy and from the diseased bronchi are radically different. 
In fact, air rushes out of the healthy bronchi easily, since 
tlieir diameter increases tormrd the lobar bronchus and there 
is, therefore, little resistance to the expelled air, the pressure 
falling verj' rapidly to the level of atmospheric pressure. In 
the diseased areas, on the conlrarj', the narrowings above the 
enlarged bronchi offer a considerable resistance to the egress 
of air. Thus, at the time that the pressure in the healthy parts 
of the lung has already reached the atmospheric level, it is still 
above that level in the diseased bronchi. In other words, dur- 
ing the expulsive phase of cough pressures are higher into the 
diseased than in the healtliy bronchi. Obviously this difference 
of pressures must cause a gradual and progressive dilatation 
of the diseased bronchi. This is not theorizing because it is 
by the same well-known mechanism that obstructive emphv- 
hema i< produced. In bronchiectasis, instead of dilatation of 
the .abvoli .a. in emphy.^cma. dilatation of the bronchi takes 
place; in (.act. wlun the alveoli have undergone inflammator}' 
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organization and definite closure following plastic alveolitis or 
pulmonary sclerosis or organized atelectasis, which can be 
caused by any pulmonary lesion, chronic retention of bronchial 
exudate is established in the bronchi. Bronchial stasis tabes 
place in these test tube-like bronchi because the absence of 
air distally brings about suppression of the expulsive phase 
of cough which represents the most efficient mecham'sm of 
bronchial drainage. 

This is not all, however. 

Owing to the narrowing of the bronchial lumina above the 
diseased bronchi, the air is not completely expelled at the end 
of the expulsive phase of cough. Thus, the begirming of the 
next inspiration finds the diseased areas still air-containing 
so that the discrepancy in pressure during the expulsive phase 
between healthy and diseased bronchi is still further increased. 
This mechanism of production of bronchial dilatation or ob- 
structive emphysema was clearly demonstrated with the arti- 
ficial chest. When an incomplete ligature was placed on the 
finger connecting one of the gloves to the Y tube (Fig. 73, B, 
lig.) to produce narrowing of the finger, it was found that after 
opening and closing the accordion in imitation of a number of 
strong inspiratory and expiratory movements, if the motion 
was halted in expiration the glove representing the diseased 
lung remained expanded, due to the narrowing of the finger, 
whereas the other glove collapsed. This has furm’shed addi- 
tional proof in support of my contention that, contrary to 
prevailing opinion, bronchial dilatation in bronchiectasis is due 
to cough. 

ACTION OF THE DIAPHRAGM IN COUGH 
The function of this musculo-aponeurotic membrane in 
cough has acquired considerable importance since the wide- 
spread practice of phrenic ner\'e interruption in the treatment 
of pulmonary tuberculosis. In reviewing the literature, we 
find the most contradictory statements. INIany sponsors of 
paralysis of the diaphragm in the surgical treatment of pul- 
monary tuberculosis claim that by this method “expectora- 
tion is increased and rendered easier.” Others, however, 
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maintain that expectoration decreases and that diaphragmatic 
paralysis favors the development of bronchial retention and 
obstruction. Still another group report no sizable changes. 
What are the real results of interruption of the phrenic nerve? 
What is the role of the diaphragm in the phenomenon of cough? 

A priori, there should be none. The diaphragm being an 
exclusively inspiratory muscle should have nothing to do 
with cough, if cough is regarded solely as an expiratory phe- 
nomenon. The inability of physiologists and climcians to 
offer a definite solution to this problem was evidenced in an 
editorial on cough in the JA.M.A. in 1928 (xci, 1894) in which 
there appeared thk statement: “In all acts of expulsion, 
sneezing, coughing, laughing, vomiting, and crying, the diaph- 
ragm adds force to the expulsion efforts.” Surprised by this 
statement. Dr. W. D. Toethout addressed a letter to the editor 
(xdi, 496, 1929) as follows; “Kindly explain how the con- 
traction of the diaphragm can contribute to expiratory efforts.” 
The editor (xdi, 496) in his answer corrected his previous 
statement and acknowledged; “There is at present no evi- 
dence that the diaphragm adds power to these processes 
(sneezing, coughing, laughing and crying which are expiratory 
acts) and of favoring the expulsion of air from the lungs.” 

Should we then condude that the diaphragm is of no im- 
portance in die act of cough? 

Certainly no one will deny that contraction of the diaph- 
ragm produces a powerful compression of the abdominal vis- 
cera; thus, when the diaphragm and the abdominal muscles 
contract simultaneously the diaphragm concurs to the increase 
of intra-abdominal pressure and to the e.xpulsion of the con- 
tents of the abdominal viscera either through the mouth (retch- 
ing, vomiting), or through the rectum (defecation), or through 
the urethra (urination). In these phenomena, however, it is to 
bo noted that the diaphragm acts as an abdominal and not as 
a thoradc muscle. Its action is two-fold: direct, i. e., pres- 
sure upon the viscera, and indirect, i. c., immobiliition’of the 
chest upon inspiration with a dosed glottis, so that there is 
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furnished a solid, unyielding upper insertion to the abdominc 
muscles, especially to the recti and the obliques. 

But when the diaphragm is functioning as a thoracic mu; 
cle, its action is totally different. 

During the inspiratory phase of cough, or of laughing 
sneezing, crying, or singing, the participation of the diaphragn 
is obvious; it is an essential factor in loading the lungs wit! 
air. "When it is paralyzed, there is less marked inspirator} 
enlargement of the corresponding hemithorax and lung anc 
less than normal amounts of air are drawn mto the lung; the 
immobffity or even the rise of the paralyzed diaphragm during 
inspiration does not produce the necessary increase of the 
vertical diameter of the hemithorax. This deficiency is more 
marked in patients with thoracoplasty in which costal motion 
is suppressed. 

It is my contention that the action of the diaphragm is 
equally important during the second, or compressive phase of 
cough. It is obvious that positive pressure in the_ chest cannot 
be produced unless its walls have become rigid and unyield- 
ing. Immobilization of the ribs by the contraction of the 
expiratory muscles insures such rigidity. But since the floor 
of the chest cavity is represented by the diaphragm, so long as 
this part of the chest is not rigid no high positive pressure can 
be attained in the chest. This can only be accomplished by the 
simultaneous contraction of the diaphragm and of the ab- 
dominal muscles.* Only by the push of the abdominal viscera 
against the contracted diaphragm can this rigidity of the floor 
of the chest be insured. Therefore, we must conclude that in 
the compressive phase of cough the diaphragm acts as an 
antagonist to the abdominal muscles; and, since the prindpal 
expiratory muscles are the abdominal muscles, we must admit 
that, apparently at least, not only the diaphragm does not help 
cotigh, but, on the contrary, it opposes it by restraining the ele- 
vation oj the abdominal viscera. It seems, therefore, that the 


♦It may be a matter of discussion whether a real contraction of the 
diaohragm takes place or the tonus (or status) of this musculo-aponeurotic 
membrane sufSces to insure the rigidity of the floor of the chest. This question 
will be taken up in a forthcoming paper. 
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expulsive action of cough is under the control of two an- 
tagonistic muscular systems: of the diaphragm and the ab- 
dominal muscles. So far as I know, this concept of the action 
of the diaphragm has not been presented hitherto. It is, how- 
ever, of great significance because, if I am right, it explains 
the mechanism of the refined regulation of the expulsive action 
of cough. In fact, all movements in the organism, skeletal or 
visceral, are dependent upon two antagonistic muscular sys- 
tems. By means of the fine interplay of these antagonistic 
systems acting synergisticaUy, with one acting as a brake upon 
the other, movements are regulated to a smooth course with a 
minimum loss of time and energy and a maximum of accuracy. 

In the third, or expulsive, phase of cough, this action be- 
comes more apparent. If we inspect the abdomen of a man 
during cough, we see that in each coughing effort a movement 
of retraction of the abdominal wall takes place. When a sub- 
ject is instructed to perform successive movements of cough 
without inspiratory interruption, we see successive contrac- 
tions of the abdominal wall so that it retracts each time a 
little more than in the preceding movement. When the subject 
is examined fluoroscopically under the same conditions, the 
diaphragm is seen to assume a more elevated position with each 
cough. It does not permit the abdominal viscera to jump up- 
wards into Uie chest ca\dty as occurs when the diaphragm is 
paralyzed; the intact diaphragm opposes, limits and regulates 
the visceral push. This is particularly noticeable when a sub- 
ject makes successive movements of cough in an endeavor to 
expel tenacious sputum; in each movement of the cough the 
diaphragm rises a little more, thus preventing the waste of air 
enclosed in the lungs and making the best use of it. In other 
words, the synergic action of these two antagonistic muscular 
systems regulates the action of cough and adjusts its expulsive 
strength to the resistance offered by foreign bodies lodged in 
llie bronchi. 

/ hflrrvr. v; short, that it is jardsarranted to accept that 
the diaphtaeii: ''helps cough" or “opposes it” or “has nothing 
to no with courh.” The role of the diaphragm in cough is a 
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different one. It is a “coordinator oj cough,” insuring the fine 
ad]ustments of cough by regtdating its action and strength to 
the resistance to be overcome. 

EXPERIMENTAL DATA 

Experimental and clinical studies of animals and patients 
with a paralyzed diaphragm have corroborated this conclusion. 

Experimental investigations upon changes in cough after 
phrenicectomy in dogs have recently been carried out by Carl- 
sen, Balloon, Wilson and Graham, KinseUa, and more re- 
cently by Fine and Starr. Graham and his collaborators 
found that the efficiency of cough is decreased after phrenicec- 
tomy, as shown by retarded elimination of lipiodol in the side 
of the paralyzed diaphragm. Kinsella has found this to be 
true, also, in the human. Fine and Starr conceived the idea 
of performing bilateral phrenicectomy on dogs in order to 
eliminate any possible error due to contraction of the contra- 
lateral diaphragm. After graphs were taken by these authors 
on the normal animal, both phrenic nerves were cut by pulling 
on wires that had been previously placed around them. No 
change in the height of the expiratory blasts could be noted 
and so Fine and Starr concluded that “paralysis of the diaph- 
ragm affords neither help nor hindrance to the force of the 
expiratory blast. ... If cough is somewhat less efficient it must 
be related to other factors such as reduced expansion of the 
lungs with consequent decrease in the air available for the ex- 
piratory blast.” 

These experiments, however, convey only a rough idea of 
what happens in cough. They register the final results of 
phrenicectomy upon the strength of the expiratory blasts, but 
do not furnish information regarding the finer changes of intra- 
pleural and intrapulmonary pressures during the different 
phases of cough in patients with or without a paralyzed 

diaphragm. 

Therefore, we have deemed it of interest to conduct a 
number of e^eriments upon patients with a pneumothorax 
and having an intact or a paralyzed diaphragm. 

We conjectured that, since changes of intrapulmonary pres- 
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sure are due to, and caused by, changes in the capacity of the 
chest cavity, measurement of intrapleural pressures might 
supply accurate information as to what happens during cough. 
On the other hand, recording the changes of intrapleural pres- 
sures during cough in the human would ehminate a number 
of errors likely to occur in experiments on animals, especially 
the dog. In fact, in animals the cough should be produced by 
artificial stimulation after anesthetizing the animal; in the dog 
the flexible mediastinum cannot be likened to the more re- 
sistant human mediastinum. 

Two of the patients in whom the experiment was carried 
out had the following histories: 

Case I.— T. G., twenty-three, female Puerto Rican, bUateral pulmonary 
tuberculosis; had had bilateral pneumothorax, completed by bilateral pneu- 
monolysis. Both upper lobes were selectively collapsed while the lower lobes of 
both lungs were allowed to reexpand. The vital capacity was 1200 cc. The 
phrenic nerves were intact and the function of the diaphragm was normal. 
Ambulatory case. 

Case H. — ^F. L., twenty-two, female, white, had a pneumothorax in one 
side. A complete avulsion of the phrenic nerve (30 cm.) had been performed 
previously. Pneumonolysis w'as performed for section of apical adhesions which 
had opposed a selective collapse of the apex. Actually the upper lobe, was se- 
Icctiv'cly collapsed while the lower lobe was allowed to reexpand. Vital capacity 
1400 cc. Ambulaloty case. 

The two cases were as similar as could be, with one ex- 
ception: the diaphragm of Case II was paralyzed. 

Technic. — A needle was introduced into the pleural cavity 
of cadi patient and tracings were taken by means of a chloro- 
form recording manometer on a revolving smoked drum. In 
Case II, the needle was introduced into the side corresponding 
to the paralyzed diaphragm. 

The patients were instructed to cough twice in succession 
and without inspiratoiy- interruption so that each cur\'e on the 
grajih would represent two movements of cough without an 
intervening inspiration. 

The gracing of Case I (normal diaphragm) is represented 
in I'ig, 74. A few quiet respiratoiy movements were recorded 
. inspiratitvn appearine in downstrokes) before the subject 
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Fie. 74.— Graph of cough of a patient with pneumothorax and normal diaph- 
ragm. See details in the te.it 



75 Graph of cough of a pauent uuh pneumuthura.x and paral>ri.d 

diaphragm by pre\nou 5 phremeuLtomy Sec deiarL in the te.\t 
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coughed. Analyzing the graph, a-a' represents the deep in- 
spiration preceding cough (inspiratory phase) ; a'-b, the com- 
pressive and expulsive phases of the first cough; b-c the same 
phases of the second cough; and e-e' and e'-f-g-h repetitions 
of the same movements. 

In Fig. 75 the record of Case II is shovm. a-a' again rep- 
resents the inspiration preceding cough; a'-b the first cough; 
and b'-c the second cough. The remaining two tracings re- 
peat the phenomenon. 

In both tracings, a-a' represents the first inspiratory phase; 
a'-b and b-c the second, or compressive phase, and c-d the end 
of the expulsive phase. All other conditions being alike in 
both cases, it is reasonable to conclude that whatever the 
differences, if any, in the two tracings, they must be attribut- 
able to the paralysis of the diaphragm in Case II. 

In Case I the inspiratory phase is represented by a clean- 
cut vertical line, a-a'. In Case II this line a-a' is interrupted 
and less vertical. Obviously, therefore, inspiration was less 
efficient in Case II due to paralysis of the diaphragm. 

In the second phase of cough, there are more interest- 
ing variations in the two tracings. In Fig. 74 a continuous 
effort is apparent, the expiratory strength being maintained 
Ihroughout the duration of the two cough movements. 
.Mlhough there is a slight arrest in b and j, indicating the 
end of the first cough and the commencement of the second, 
there is no drop in pressure. In Fig. 75, however, we find 
that a marked drop in dre intrapleural pressure occurred be- 
trveen the two coughs, represented by line b-b'. 

Interpreting these experimental data, we find that in Case 
1. with an intact diaphragm, the upward push of the abdominal 
viscera, caused by the contraction of the abdominal muscles, 
was checked by the contracting diaphragm so that, between 
the first and second acts of cough, there was no drop in intra- 
pleural pressure and none, consequently, in intrapulmonary^ 
pn— ure. bine h-c represents a continuation of line a'-b; as 
doe^ !-,c of , On the contrary’ in Case II with a paralyzed 
e.iaiT.racm, rhe intrapleur.al. and consequently the intrapul- 
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monary pressures, dropped between the first {a'-b) and the 
second {b’-c') movements of cough, due, I believe, to an ab- 
sence of contraction of the. diaphragm which permitted the ab- 
dominal viscera to jump upward unchecked, obedient to their 
inertia. When the push of the abdominal muscles was slightly 
and momentarily relaxed between the first (a'-b') and second 
coughs {b'-c), tlie viscera, obedient to gravity, felt back {b-b'), 
indicating a loss of energy. The result of this waste is shown 
in tlie decrease of the total height of the line a'-b-c of Fig. 
75 compared to the height of the same line, a'-b-c, of Fig, 74. 
This waste of energy is even more ' considerable than is ap- 
parent in view of the fact that Case II had a greater vital 
capacity than Case I. Obviously, then, the diaphragm (an 
inspiratory muscle), by its cooperation with the abdominal 
muscles (expiratory muscles) in the regulation cough, the 
prevention of a waste of energy and the adjustment of its 
strength to the need, represents a vital factor in the efficiency 
of cough. 

SUMMARY 

Four new concepts are offered: 

1. Cough is shown to be a complex phenomenon having 
three well-defined phases: inspiratory, compressive and ex- 
pulsive. The mechanics and physiology of each phase are de- 
scribed. 

2. The action of cough in the production of bronchiectasis 
is presented. 

3. The action of the diaphragm in cough is studied. Clin- 
ical and experimental evidence is presented leading to a new 
conception of its action, 

4. The diaphragm does neither helf) nor hinder the action 
of cough. It acts as a regulator of cough and adjusts its action 
to the resistance offered by foreign bodies lodged in the bronchi. 
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CLINIC OF DR. MILTON A. BRIDGES 
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DIET PRESCRIPTION FOR THE TUBERCULOUS* 

Diet plays an important role in both pulmonary and ex- 
trapulmonary tuberculosis. Irrespective of the psychologic 
import of gained weight with its euphoric acceptance by both 
the patient and the physician, a better understanding of the 
nutritional demands of the tuberculous does not always sanc- 
tion this physical gain. 

At tliis writing, pulmonary tuberculosis is evaluated, not 
by the extent of the disease, but by the character of the in- 
fection. The acute exudative forms present a sudden and 
toxic beginning. When this is associated with pulmonary 
necrosis, caseation and liquefaction promptly follow. The 
necrotic tissue is expectorated with resultant cavity formation. 
From the start of this tjTpe of tuberculosis, the victim is prone 
to be intensely toxic. With the expectoration of necrotic lung 
tissue, the sjTTiptoms of toxemia begin to disappear. Unfor- 
tunately, the resultant cavitation being an excellent culture 
medium for the tubercle bacilli, the bacteria multiply rapidly. 
This commonly results in further pulmonarj^ involvement with 
recurrent toxemia. 

Hence, the clinical picture of pulmonarj' tuberculosis is a 
variegated one as can be readily seen, requiring frequent 
dietan,’ changes. Most difficulties are encountered during the 
febrile periods. 

I'lie dietetic care of febrile conditions has been universally 
divided into two i\-pcs. one for fevers of short duration, such 

• Ti.r h.iint:. rnd in this irtidc have been taken from Brid-es’ 

■ Ih:-', lor tl,r niniriar.," Lra i. Fchiecr, Phnadriphia. Pa. 
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as are encountered in influenza, la grippe, tonsillitis, etc. In 
these conditions the diet proves to be essentially one of star- 
vation. Solid foods are prohibited and a high fluid intake with 
moderate carbohydrates, no fats and low in caloric value is 
instituted. This temporary starvation unassociated with acid- 
osis proves beneficial and is felt to hasten convalescence. 

The second t}^e of dietetic care of the pyretic is directed 
at fevers of longer duration in which category tuberculosis 
probably is the most common. 

Great credit should be extended to Coleman and Shaffer, 
who in 1907 presented to the medical profession a revolution- 
ary diet for typhoid fever. Prior to their presentation the 
dietetic care of the tj^jhoid was one of pseudostarvation for 
the duration of the disease, with the result that very com- 
monly the period of convalescence exceeded by far, the time 
occupied by the acute course of the malady. The older inter- 
diction of food was due to the always present fear of produc- 
ing perforation or hemorrhage. As a result of this negative 
diet convalescence was occupied in restoring to normal, a 
markedly underweight, starved and anemic individual. 

In the absence of knowledge of liver therapy, vitamins and 
the proper administration of hematics, as was the case several 
decades ago, it can be readily understood that the time con- 
sumed in accomplishing this desired restoration was tedious 
and often fruitless. 

Those interested in nutrition have definitely reached the 
conclusion that poundage is not the sine qua non of health. 
The older school emphasized the continued gain of weight of 
the tuberculous patient. This they accomplished by what is 
now evident to be a shotgun overfeeding. Those whose work 
has been restricted to tuberculosis have seen the falsity of this 
trend of thought. 

At the present writing, it has as yet been undetermined 
what role diet plays in establishing the resistance of the in- 
dividual to tuberculosis. It is well recognized, however, that 
undernourishment predisposes to a questionable prognosis. 
Clinical experience has taught that a moderately high caloric 
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diet, well-balanced in minerals and vitamins offers a patient 
a more favorable outlook. 

A review of the literature in reference to man s energic 
requirements reveals many discrepancies. These variations in 
opinion are due to the inconsistency of recognition on the part 
of various observers, of the many factors which influence such 
requirements. 

Age, sex, weight, height, size (surface area), muscular ac- 
tivity, body temperature, brain activity, together with climatic 
and other environmental conditions so alter requirements that 
it can readily be seen that no one formula can be applied to 
the feeding of the human mechanism in health or disease. 

In spite of the presence of all these variables, some standard 
must be established in order to intelligently feed the sick. The 
consensus of opinion as to food requirements expressed in the 
amounts of carbohydrates, proteins and fats required by the 
average person (150 pounds) per diem, is: carbohydrates, 
350 Gm.; proteins, 100 Gm., and fats, 150 Gm., totaling 
about 3200 Calories. This energic requirement is estimated as 
being necessaiy^ for the average working man. Each of these 
components has been the subject of much divergence of 
opinion. 

Recently an analysis of large groups of non-dieting indi- 
viduals in a cosmopolitan city, revealed that the total protein 
intake per diem was closer to 50 than to 100 Gm. In urban 
life, the ingestion of ISO Gm. of fats seems reasonable. The 
inclusion of 350 Gm. of carbohydrates in the daily dietary of 
the average individual is subject to marked variation, due prin- 
cipally to occupational pursuits. 

It is generally believed tliat the adult requires from 10 
to 35 Calories per pound of body weight in direct relation- 
ship to an activity vaty-ing from resting to heavy^ physical 
exertion. In gross Calories calculated on the basis of 150 
pounds, this means 1500 to 5200 Calories daily. 

It hav been well established that the presence of fever in- 
eir.i-e< the body metabolism to an extent which requires 
ureater caloric intake to onset the burning of endogenous nu- 
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tritive material. Hence, the total caloric intake demands an 
increase over the normal calculated maintenance level when 
fever is present. This is especially true in relation to the 
protein allotment. 

The average daily mineral requirement is also subject to 
much controversy which in turn is based upon the question 
of availability and assimilation of the various minerals. The 
accepted guide for the daily requirement is considered to be: 
calcium, 10 mg.; phosphorus, 15 mg.; iron, 0.2 mg.; and mag- 
nesium, 0.3 mg.; per kilogram of body weight. A well-bal- 
anced diet fully meets these demands. 

Coincident with the marked advances in physiology, bio- ‘ 
chemistry as well as mineral chemistry, feeding of the sick 
has departed markedly from the old axiom of just “feeding” 
to “prescription feeding.” The author feels that the great 
amount of research which has been devoted to the study of 
diabetes and its associated problems has done more to en- 
lighten the profession in reference to feeding of the physical 
being in both sickness and health, than any other factor in 
the study of disease. Recently, advances made in the dietetic 
care of gallbladder diseases again reveal a better understand- 
ing and evaluation of the relationships of food chemistry and 
physiology in conjunction with a newer understanding of the 
pathologic entities in the gastro-intestinal tract. As a result, 
the prescription of a diet for diabetes or the diseased gall- 
bladder is no longer a ready-made coat to cover anybody, but 
a well-tailored garment fitted to the individual figure. 

The proper approach to the dietetic care of the tuberculous 
patient is to initially establish a complete inventory of the 
physical being for whom a diet is to be prescribed. This com- 
prises a complete chemical blood study with particular refer- 
ence to blood calcium, urea nitrogen, nonprotein nitrogen, 
sugar, uric acid, chlorides, phosphorus and hemoglobin. An 
estimation of the presenting weight in relation to the calculated 
weight establishes an objective which should not be lost sight 

of. 
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Additionally, in order to avoid unpalatability and food 
aversion, cognizance must be taken of the past dietary habits 
and any existing intolerance or allergic reaction determined. 

Another factor so often overlooked, is the lack of regard for 
the commonly associated anorexia. When the appetite is small 
it is ridiculous to outline large volumetric meals. This ob- 
stacle can frequently be met most simply by omitting all non- 
caloric bearing liquids, hence reducing the meals to items with 
high caloric yield. 

It has generally been accepted that an overabundance of 
vitamins B, C and D are indicated. For ready reference the 
appended listing presents in concrete form the latest classifica- 
tion under these respective vitamins: 


Vitamin Bi 

Vitamin C 

Vitamin D 

Dried brewer’s yeast*' 

Citrus fruits* 

Fish liver oDs* 

Wheat germ* 

Parsley* 



Peppers, green or red* 

Burbot (European) 

Avocado 

Raw new cabbage* 

Butter (variable) 

Bread, whole wheat 

Tomato juice* 

Clams 

Cabbage, raw 

Watercress* 

Cream 

Carrots 


Egg yolk 

Fruits in general 

Cranberries 

Haddock 

Leafy vegetables 

Cucumbers 

Halibut 

Legumes 

Fresh fruits 

Herring 

Nuts 

Fresh, raw vegetables 

Oysters 

OUra 

Pimentos 

Salmon 

Oysters 

Potatoes 

Sardines 

Prpiwrs 

Pork 

Uire, brown 

Spmarli 

Tomatoes 

Wheat tiran 

Whole meal grains 

Tomatoes 



Tho question of calcium administration should be based 
upon the blood calcium dcterminaUon. However, the adminis- 
tration of foods high in calcium whether indicated by blood 
nnal\-sc.c or not lias never been proved detrimental. The fol- 
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lowing list presents a classing of foods which have been de- 
termined as containing the higher amounts of calcium: 


Foods Highest in Calcium 
In order of decreasing percentage. 


Jkiin milk powder 

Kale 

Wheat bran 

ttheese, rennet 

Caviar 

Citron 

Vhole milk powder 

Figs, dried 

Cocoa, dry 

ilustard 

Navy beans, dried 

Clams 

Jelatin, dry 

Watercress 

Oats, entire 

rumip greens 

Ice cream 

Maple syrup 

dalted milk 

Whitefish 

Cabbage greens 

'ondensed milk 

Kidney beans, dried 

Buttermilk 

Gilberts 

Egg yolk 

Endive 

itvaporated milk 

Boston brown bread 

Lentils, dried 

tiolasses 

Broccoli 

Horseradish 

ilmonds 

Cauliflower 

Olives 

tollards 

Capers 

Whole and skim milk 

Shrimp 


Even though phosphorus metabolism is intimately asso- 
:iated with that of calcium it might be well to list those foods 
lighest in phosphorus: 


Foods Highest in Phosphorus 
In order of decreasing percentage.* 


Vheat bran 

Oatmeal 

Corned beef 

deat peptone 

Chocolate, sweet 

Brown rice 

Vheat germ 

Peas, dried 

Rye flour 

Ikim milk powder 

Barley, entire 

Veal roast 

Jwiss cheese 

Peanuts 

Codfish, salt 

dustard 

Rye, entire 

Tuna fish, canned 

locoa, dry 

Lentils, dried 

Salmon, smoked 

Iheddar cheese 

Beef brain 

Mackerel 

Vhole milk powder 

Com, dried 

Quail 

Sgg yolk 

IVheat, entire 

Chicken, lean 

f^east 

Turkey, light meat 

Ham, fresh, lean 

■Javy beans, dried 

Walnuts, English 

Sardines 

ilashew nuts 

Filberts 

Malted milk 

lidney beans, dried 

Breakfast wheat 

WTiitefish 

Umonds 

Lima beans, dried 

Cottage cheese 

'hocolate, bitter 

Pecans 

Salmon, canned 

lurkey, dark meat 

Pot cheese 

Beef, dried 

UTiole wheat bread 


♦These items contain over 250 mg. per cent. 
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Subnormal blood nitrogen readings are pathognomonic of 
insufficient protein ingestion. Aside from the chemical blood 
findings the presence of fever always necessitates a higher pro- 
tein intake than normal. For convenience appended is a list 
of those foods highest in proteins: 


Almonds 

Butternuts 

Cashew nuts 

Cheese 

Crustaceans 

Kels 

Fee 


Foods Highest ik Proteins- 


Fish 

Fish roe 
Gelatin, dry 
Gluten products 
Legumes, dried 
Meals, lean 
Milk powders 
Peanuts 


Pine nuts 
Pistachio nuts 
Poultry 
Protein milk 
Soy bean products 
Walnuts, black 
Wheat cereals 


In the presence of anemia, either nutritional or due to 
licmorrhage, it is indicated to administer those foods most 
capable of increasing hemoglobin. Fortunately, the dietetic 
care of pernicious anemia has resolved the blood-building chaos 
into a specific dietary prescription. The necessity of sufficient 
vitamin A in the correction of anemia has been widely stressed. 
A predominance of this vitamin is found in the following 
foods; butter, fish liver oils, tomato, egg yolk, milk and leafy 
vegetables, principally cabbage, cauliflower, lettuce and 
spinacli. The effect of the ingestion of iron, as obtained from 
foods, is tliought to be synergistically enhanced by the associ- 
:\ted presence of copper and manganese. The following foods 
carry the highest combination of these three minerals; 


Almondf 
Bran*;, kidney 
Brnn*;, lima 
lU-rf juice 
rlicrric', fresh 
Cliorolalc, dr>’ 


Cocoa, drj’ 
Filberts 
Lentils 
Liver, calves’ 
Olives, green 
Parsley 


Pineapple 
Pistachio nuts 
Spinach 
Walnuts 
Watercress 
WTieat bran 


Tlior-e foods conmining the highest amount of iron, irres- 
pective of their m.-mgancse or copper content, are herewith 
presented: 
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Foods Highest in Iron 


In order of decreasing percentage.* 


Blood 

Walnuts, black 

Quail 

Beef juice 

Beef kidney 

Chicken, lean 

Parsley 

Calves’ liver 

Oatmeal 

Apple butter 

Dates 

Com 

Wheat bran 

Beef heart 

Veal roast 

Beef liver 

Currants, dried 

Barley, cooked 

Molasses 

Breakfast wheat 

Turnip greens 

Pistachio nuts 

Filberts 

Sauerkraut 

Egg yolk 

Seedless raisins 

Oysters 

Sweetbreads 

Chestnuts 

Mushrooms 

Watercress 

Lean beef 

Squab 

Seeded raisins 

Almonds 

Mincemeat 

Butternuts 

Spinach 

Chocolate, bitter 

Apricots, dry 

Figs, dry 

Cocoa, dry 

Avocado 

Brazil nuts 

Maple syrup 

Dried beef 

Pickles, sweet 

Bacon, crisp 

Dandelion greens 

Prunes, dried 

Boston brown bread 


The following foods have been proved to be highest in 
hematopoietic power: 


Apples 
Apricots 
Asparagus 
Beef heart 
Beef kidney 
Beef liver 
Beef spleen 


Bone marrow 
Brains 
Calves’ liver 
Chicken gizzard 
Chicken liver 
Fish liver 
Lamb kidney 
Lamb liver 


Lettuce 

Peaches 

Pig kidney 

Pineapple 

Prunes 

Raisins 

Strawberries 


The question of dehydration which both medically and 
surgically has been a bite noir to the profession, can be viewed 
with much less alarm when its chemistry is better understood. 
Bearing in mind that this condition exists only in the absence 
of sufficient osmotic tissue tension, it is imperative that this 
be altered to restore the proper tissue balance. In cases of 
inordinate tissue retention, i. r., cardiac failure with edema, 
hepatic cirrhosis, Addison’s disease, various types of nephritis, 
etc. all are in accord as to salt restriction. In dehydration 
the opposite view should be instituted and salt should be 
liberally administered. 

It is only of recent years that the profession has come to 
recognize that the offending radical in salt is not that of 

* These items contain over 3 mg per cent. 
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chlorine but of sodium. An illustration admirably bear- 
ing this out is ammonium chloride which is recognized as being 
an efficient diuretic, whereas sodium bicarbonate in excessive 
quantities will produce a generalized edema. 

A further illustration of the prompt results produced by 
the overingestion of salt was observed by the author in the 
course of gastric tube feedings in a case of anorexia nervosa. 
Four feedings were given daily through a duodenal tube. Dur- 
ing the first series of treatments 1 level teaspoonful of table 
salt was given with each feeding with no untoward results. 
At a subsequent period of treatment, approximately a year 
later, the salt administered was inadvertently increased to a 
heaping teaspoonful per feeding. The clinical response was 
to increase the body weight 16 pounds in six days with asso- 
ciated physical distress. This was exhibited by severe mul- 
tiple joint pains and a general water-logging of the entire body. 
By way of interest we happened to have control blood 
chlorides and as soon as the presenting symptom was sus- 
pected, a redetermination of the blood chlorides showed a 
marked increase. 

The majority of the salt substitutes, which unfortunately 
have been recommended to and used by the profession, are no 
better than sodium chloride itself. These carry the full com- 
plement of sodium bound with some other base. Some others 
present a combination of both sodium and potassium which 
naturally reduces the total sodium intake to some degree but 
docs not obviate the obnoxious sodium radical. 

The following list presents those foods which analytically 
liave been found to be highest in sodium in contradistinction 
to sodium dilorides: 


Urrart 

lUittrr 

Cr.iTOt.' 

r.ivir.r 

rhrr'f 

n.'.m' 

C r: rt,rr« 


Foods Highest hi SoDitrsi 


Ecc 'nhitc 
Endive 

Lima beans. dr>' 


Paprika 
Pepper, Wad; 
Raisins 


Olives 

Oysters 


Watercress 


Wheat bran 

i '.'i^ruiLd 11-. 

\\ heat cerm 

.'^1! brined, romed. pid.led. c::,oV.ed and salted foods. 
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It must not be overlooked that whereas the average tuber- 
culous patient at the time of diagnosis is generally under- 
weight, it cannot be concluded that this is the case in all 
patients presenting this disease. It is well recognized that 
pulmonary tuberculosis afflicts the overweight in a surprisingly 
large number. In these instances a high caloric diet naturally 
is not to be observed. The caloric yield should be reduced but 
the protein factor should be maintained at the proposed high 
level. 

Tuberculous enteritis is a common complication of pulmo- 
nary tuberculosis. Strangely, this is especially true in those 
cases with cavities. Some authorities believe that every cavity 
case with positive sputum should be looked upon as a potential 
tuberculosis of the intestines. In such conditions a non-residue 
diet is advised. This necessarily limits the administration of 
leafy and root vegetables and fruits which in turn almost 
eliminate the presence of vitamin B. Inasmuch as this de- 
ficiency affects chiefly the gastro-intestinal tract and the 
nervous system, it is recommended that a vitamin B concen- 
trate be added to the diet. In a similar manner some workers 
believe that both vitamins C and D have a selected favorable 
effect on intestinal tuberculosis. This view indicates the ad- 
dition of both cod liver oil and tomato juice. 

It is not uncommon to encounter an associated disturbance 
of calcium metabolism in tuberculous enteritis or colitis, which 
has been observed to result in tetany or tetanoid symptoms. 
This necessitates specifically infiltrating into the diet, those 
items high in calcium which are not contraindicated due to 
their roughage content. Foods most readily adaptable are 
milk in any form and egg yolk. 

In pulmonary hemorrhage all food and fluids should be 
stopped for twelve hours. During this period small pieces of 
ice may be given to allay thirst. After the twelve-hour period 
a typhoid fever type of diet should be instituted. This diet 
is high in caloric value, soft and high in fluids. \^Ten tempera- 
ture and hemorrhage have ceased, return to the regular diet 
as indicated. 
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In iubercidosts oj the larynx with dysphagia, the regu- 
lar diet for tuberculosis as hereafter outlined, is recommended. 

In tuberculosis of the larynx with dysphagia, it is neces- 
sary to plan menus which are not bulky and are bland, so that 
increased salivation and pain can be somewhat controlled. In 
severe cases the nutrition is maintained with considerable 
difficulty. The type of diet for this condition varies directly 
with the degree of dysphagia present. In brief, the diet re- 
solves itself into one which is either fluid or semifluid in char- 
acter. A practical rule to follow is that all foods which “pour” 
should be admins ter ed. 

In resume, the regular diet for pulmonary tuberculosis 
should, be high caloric, high protein, to which has been added 
a liberal supply of all vitamins with particular emphasis on 
vitamins B, C and D. Additional augmentations or depriva- 
tions will depend upon the individual demands of the case at 
hand. 

Needless to say the writer does not believe that dietary 
care of the tuberculous is the shic qua non of recovery. In 
the presence of the moot question of availability and assimila- 
tion of the nutritive as well as mineral content of foods, it would 
be foolhardy to rest upon diet alone for optimum response.. 
Tlie selection of proper climate, bed rest, passive and active 
exercise, together with corrective as well as alleviative medica- 
tions in conjunction B-ith a proper diet should produce a tout 
nisnuhlr capable of complete restoration to health. 

In conclusion, the follom’ng sample menus epitomized from 
the preceding material can readily be instituted for the average 
tuberculous sufferer. 


■Nflvi'^rd 

Dfl.’f.v products 


Fizh 

IwTl 

I'liUcr 

niucfi^h 

Oysters 


Clicr<c 

Clams 

Shrimp 

t-ivci 

CrcT TTl 

Cod 

Salmon 

r.Ec. 

Flounder 

Trout 

r.ciwhuc 

Halibut 

Tuna 



Macl.urcl 

Wtak&th 
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Alimentary Pastes 
Bread Pastry 

Cake Pie 

Cereals Rolls 

(cooked) 

Cereals (raw) 


Beans 

Carrots 

Celery 

Lettuce 


Vegetables 

Peas 

Potatoes 

Spinach 

Turnips 

Tomatoes 


Fruits of all characters, both fresh and stewed, should be 
freely utilized. 

Reasonable care should be exercised in the use of the fol- 
lowing, although their use in moderation is not actually pro- 
hibited: tea and coffee, beer, ale, in tonic doses; pork products 
other than bacon and smoked ham. 


Sample Mentt No. 1 

Breakfast: 

Orange juice (chilled) 

Oatmeal or hominy with cream and sugar 

Poached eggs on toast 

Two slices of fatty bacon 

Buttered toast 

Marmalade 

Hot chocolate 

Mid-moming: 

Milk with bread and butter 
' Dinner: 

Beef broth with rice or noodles 
Broiled liver and bacon 
Creamed potatoes 
Buttered carrots 

Tomato salad with mayonnaise dressing 
Rolls and butter 
Lemon meringue pie or fruit pie 
Milk or half mDk and cream 

Alid-aftemoon: 

Eggnog with additional white of egg 
Supper: 

Cream of com soup 
Vegetable plate 
Bread and butter 
Cup custard 
Milk or junket 

Bedtime: 

Hot malted milk and nuts 
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SAiCPtE Menu No. 2 

Breakfast: 

Chilled melon or grapefruit juice 

Cream of wheat or Pettyjohn’s with cream and sugar 

Two soft boiled eggs 

Two slices of fatty bacon 

Buttered toast with jelly 

Hot cocoa 

Mid-morning'. 

MUk with toast and butter 
Dinner: 

Chicken broth with noodles or rice 
Roast beef 

Baked potato with butter 

Creamed cabbage or cauliflower 

Pineapple and cottage cheese salad, French dressing 

Hot tea biscuits and butter 

Tapioca pudding and cream 

Milk or half milk and half cream 

Mid-afternoon: 

Eggnog with additional white of egg 
Supper: 

Cream of mushroom soup 
Broiled fish with butter sauce 
Buttered spinach 
Blanc-mangc with cream 
Oval tine 

Bedtime: 

Hot malted milk with white of egg and dates 
Sa-mple Menu No. 3 

Breakfast: 

Glass of grape juice or berries with sugar and cream 

Farina with cream and sugar 

Two eggs scrambled in milk 

Two slices of fatty bacon 

Buttered toast and jelly 

Hot cocoa 

Mid-morning: 

Malted milk (flavored) 

Dinner: 

Cream of asparagus soup 
Leg of lamb, mint jelly or sauce 
Fresh preen peas or lima beans in butter 
Candied sweet potatoes 
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Avocado salad with French dressing 
Rolls and butter 
Ice cream and plain cake 
Hot cocoa 

Mid-ajlentootf. 

Eggnog with butter cookies 

Supper; 

Cream of tomato soup, whipped cream 
Minced chicken on toast 
Graham muffins and butter 
Fruit cup 

Milk or half milk and half cream 
Bedtime: 

Hot malted mUk and raisins 


The patient should not be allowed to sleep late into the 
morning. The breakfast hour is 8 a. m. If breakfast is served 
at 10 A. M. and tlie extra feeding given an hour later there 
will be little room in the stomach for more food at noon! 
Breakfast should be served at 8 A. m., dinner at 12:30 or 1 
p. M. and supper at 6:30 p. m. The meals are to be supple- 
mented by feedings at 10 A. m., 4 p. m. and 9 p. m. Warm 
milk at 9 p. m. may assist in promoting sleep. The addition 
of eggwhite at all times will prove efficient in increasing the 
daily protein intake. 

When marked underweight is present it often proves 
efficacious to omit all water and substitute caloric yielding 
fluids. This is most likely to be proficient when the appetite 
is small or a genuine anorexia obtains. 
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CLINIC OF DR. WALTER A. BASTEDO 
St. LtfKE’s Hospital 


CHRONIC CONSTIPATION 

Constipation is inadequacy of bowel movements, but its 
effects may be far-reaching, as noted by observant laymen. 
Henry Ward Beecher used to amaze inquirers at revival meet- 
ings by asking them, not questions about their souls or conduct, 
but did their bowels move regularly. He had observed that 
penitence was often due to constipation rather than to piety. 
Josh Billings rated “a good sett of bowells” higher than brains. 
Voltaire remarked that “A ‘No’ from one whose bowels move 
every morning is more gracious than a ‘Yes’ from one who is 
constipated.” 

The symptoms associated with constipation, viz., mental 
depression, pessimism, headache and physical inefficiency, 
would seem to be due either to the absorption of toxic sub- 
stances formed by bacterial action, to the absorption of un- 
changed proteins (allergy), or to the absorption of attenuated 
bacteria as postulated by Adami. Of toxic substances any 
measurable effect is dependent chiefly upon the inability of the 
liver to destroy them. 

The most common putrefactive poisons, skatol, indol and 
phenol, will produce such toxic effects in healthy men or 
animals by mouth doses, but only when large amounts are 
administered: Powers and Sherwin say 50 mg. per kilogram 
of body weight. In experiments done in my laboratory at 
Columbia by Howland and Richards and watched closely by 
me. indol and phenol were administered in increasing doses to 
dog>. rabbits, guinea-pigs, rats.and mice. The effect of a small 
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dose was to make the animal mope and keep away from its 
fellows, a larger dose made it really ill and as if it might have 
a severe headache, and finally a dose was reached that pro- 
duced convulsions. But when the detoxifying power of the 
body, chiefly seated in the liver, was destroyed by minimum 
doses of cyanide, convulsions ensued more readily, even from 
an amount one-fifth or one-sixth as large.* 

In those with sluggish bowels but not pronounced constipa- 
tion, the heavy head, forgetfulness and depression may dim- 
inish markedly after a free movement of the bowels, and disap- 
pear wholly in an hour or two. But the fact that this relief 
does not follow if the movement is of constipated type, and, 
after a laxative, often results before the bowels move, suggests 
that perhaps activation of the bowel circulation is the desider- 
atum. When the bowel is inactive there is low activity of the 
liver, and, while more poison may be formed, less is destroyed 
(Powers and Sherwin). The proposition that the S}Tnptoms 
are not toxic and may be produced as a reflex by stuffing the 
rectum with cotton, and relieved by removing the cotton, has 
been shown by Ivy and others to be untenable. 

The poisons themselves may cause constipation. Rettger 
and his colleagues at Yale (1935) have demonstrated that 
exdsed intestinal strips are paralyzed by a weak solution of 
indol, phenol, glutamic acid, aspartic acid or histamine, all of 
which may be developed by the colon bacillus. They have 
some evidence also that these poisons will cause depression of 
intestinal muscle in intact animals. 

Physiology. — ^The haustra of the colon are for retarding 
purposes, and propulsion through the colon is accomplished 
mainly by mass movements, which occur only a few times a 
day. In these the haustra suddenly disappear for a length of 
several inches, and the contents form a cylinder or bolus that 
hurries forward for many inches or even a foot or two in a 
fraction of a minute. It is by such occasional propulsive move- 

♦ For discussion of these Ciperimcnts see Herter, C. A , “The Common 
Bacterial Infections of the Dl -esUve Tract." The Macmillan Co.. 1907, P 
24S et seq. 
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ments that the descending and iliac segments of the colon 
become filled, while the contents are kept from posing into the 
rectum by the musculature of the sigmoid-rectal junction. The 
descending and sigmoid portions of the colon have little power 
of absorption and serve for storage, so that defecation is de- 
ferred to once or twice in twenty-four hours. In normal 
persons the rectum remains empty or nearly so till toward the 
onset of defecation, for feces in the rectum give the desire to 
go to stool. But in some of the constipated the rectal threshold 
of sensation is raised so that the feces may he in the rectum 
unknown to the patient and continue to desiccate. The rectum 
is more absorptive than the iliac colon above it (Steggarda) . 

During almost the entire twenty-four hours the junction 
of the colon is not to propel but to retard, so that the liquid 
received by the cecum becomes formed stools. When the colon 
does propel its contents, the method employed is a mass move- 
ment and not the ordinary form of peristalsis. 

Retarding Mechanisms.— The normal ones are; (1) the 
terminal ileum and ileocecal sphincter, (2) the haustral con- 
strictions of the transverse colon, (3) the tonic rings of the 
descending colon, (4) the narrowed rectosigmoid junction, and 
(5) to hold back rectal contents, the valves of the rectum and 
tlie anal sphincters. If the contents are too liquid these natural 
restrainers fail to function as such; with contents too dense 
they overretard. 

The Bowel and Liver Circulation, — ^Little is known con- 
cerning the relation of the bowel circulation to the activities 
of the bowel itself. The actively contracting bowel has a 
\-igorous circulation, the dilated bowel a stagnant one. Carnot 
and Glcnard expressed the opinion that the main factor in 
increasing the activity of the bowel is an increase in the blood 
flow ilirough its muscle. Anemia probably has the effect of a 
^^nggish circulation. 

Mall demonstrated that the intestine is the propulsive 
organ for the portal blood and the intestinal l^miph. Every 
contraction of the intestine forces blood into the portal vessels 
and goes to maintain the current through the liver, and, as a 
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consequence, the activity of the liver. The portal blood is 
increased in volume by the fluid absorbed from the intestines. 
Cathartics that begin to act high up in the small intestine, such 
as castor oil and calomel, have most effect on the hver circula- 
tion; those whose activity is largely confined to the colon, as 
cascara and senna, have probably a minor effect. 

Causes of Constipation. — ^Without going into detail we 
might say that in most cases either (1) the mass movements 
fail so that the contents are held unduly long with resulting 
abnormal desiccation (atonic constipation); (2) the colon is 
hyperirritable and goes into spasms which effectually block 
progress (hypertonic or spastic constipation); or (3) there is 
damming up in the rectum (rectal constipation). 

TREATMENT 

People naturally not constipated pay little attention to their 
bowels, frequently go to stool at irregular times, skip a day now 
and then, have loose movements at one time and hard ones at 
another, and have occasional foul smelling stools or attacks of 
gas. But they give minor heed to these irregularities. The 
constipated, on the other hand, may become “bow'el conscious” 
and then are upset by any departure from what they assume to 
be normal. Moreover, many of them suffer from mental and 
physical inefficiency whenever they fail to have adequate move- 
ments. It is for these reasons that they seek help. Physicians 
frequently tell these patients, “There is no harm if you skip a 
day,” but every constipated person knows that this is not true. 

From the patient’s standpoint, adequacy of bowel move- 
ments means stools that are passed at least once a day with 
ease and comfort and with the sense of complete emptying. 
This then, is our aim in treatment. But the aim is not attained 
if our remedies go to the other extreme and cause loose or fre- 
quent stools, for these also arouse bowel consciousness and 
are incompatible with bowel health. 

Any surgical condition that may have a direct influence 
on the bowels should be attended to, such as cholecystitis, ap- 
pendicitis, salpingitis, rectocele, etc. 
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Eectal Constipation— If on examination a substantial 
amount of feces is found in the rectum but the patient has no 
desire to defecate, or if the patient has the desire but cannot 
succeed because of some rectal or anal condition, the constipa- 
tion is rectal. If this is due merely to the lower end of the 
stool becoming dried out and scybalous, so that defecation is 
difficult and irritating to the anus, it may be corrected by 
mouth doses of mineral oil. If the fault lies in irritated crypts, 
painful hemorrhoids, fissure of the anus, or prolapse, conditions 
commonly encountered, mineral oil by mouth will ensure soft 
feces; and the insertion of 60 cc. (2 ounces) of olive or com 
oil at night, to be retained till morning, will often allay anal 
spasm, permit a satisfactory movement, and promote healing. 
Such an amount of oil can be injected readily by the patient 
with a soft rubber ear syringe. In addition, on arising or at 
other times, an anesthetic ointment of 5 per cent of ethyl 
aminobenzoate in petrolatum album may be inserted as far as 
possible into the anal opening. If these simple measures do 
not relieve, one needs the help of a proctologist. 

Constipation with Site Above the Rectum. — The stock 
advice is about as follows; whether you feel like it or not, try 
to have a stool every morning about the same time. When the 
desire to defecate comes do not postpone going to stool. Take 
plenty of exercise. Drink freely of water. 

Exercise. — This does not necessarily help the bowels. Of 
745 atliletic students Forsythe found 10 per cent taking laxa- 
tives, and of 100 engaged in maximal competitive athletics 18 
per cent. At Columbia, among the students in required gym- 
nasium work, Meylan found 30 per cent constipated. A num- 
ber of my constipated patients have been college or professional 
athletes, gj-mnasium instructors, horsemen who spend much of 
their time in Uie saddle, and others doing hard physical work 
or engaging constantly in sports. On the other hand, many of 
sedentary habits have no constipation. 

by roentgenologic study. Case and others have obsen^ed 
slight progress of the colon contents from vigorous abdominal 
exercises, but .as a rule exercise is without effect on the motility 
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of the colon. Its value, especially if taken outdoors, lies es- 
sentially in improvement in the general vitality and of the 
appetite, so that the subject eats more. Whether or not special 
exercises for the abdominal muscles help more than general 
exercise there is some doubt, but one might favor such home 
exercises as deep diaphragmatic breathing, working the ad- 
dominal muscles in and out with the chest set, raising the knee 
sharply to hit the abdomen, and raising the legs while lying on 
the back. 

Massage is sometimes substituted for exercise. But during 
roentgenologic examination, with deep pressure directly on the 
colon. Case found it impossible to force the contents of the 
ascending into the transverse colon, or of the transverse into 
the descending. In the very thin walled, where he could grip 
the colon heavily with the fingers, he could effect only a slight 
movement of the contents. In the gas filled colon only, could 
he shift the bolus several inches. In thin persons Alvarez 
could not push along the feces in the left colon. Groedel was 
unable to move the contents with a vibrator in full action. As 
the colon contents are propelled essentially by only occasional 
mass movements, it would seem that the value of massage lies 
either in the (improbable) production of a mass movement or 
in promotion of the circulation. 

Water. — Plenty of water with the meals may hasten the 
arrival of the food residues at the cecum, but the large bowel 
does a lot of absorbing. In a number of nondigestive patients 
in bed I found that the ingestion of a glass of water every hour 
for fourteen and fifteen hours daily for one week, almost a 
gallon a day, did not increase the bowel movements and served 
merely to activate the kidneys. On the other hand, too little 
water may result in feces of a dried out, constipated type, 
especially when the contents are held in the colon unduly long, 
as in the constipated. Though the various foods supply a great 
deal of water, this is practically all necessary, according to 
Rowntree, for their own digestion and metabolism, even in the 
case of i^lk (Sherman excepts fruits). Therefore, besides 
hquid foods, extra water must be taken. However, Cowgill 
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ct al., •warn that excessive amounts of water deplete the body 
of vitamin B, which is a necessary element for appetite and 
bowel tone. 

Foods. — ^The following sections on Foods and Bulk Pro- 
ducers are abstracted from the author’s article in the Review of 
Gastro-enterology, 2 '.4 ‘.2 79, Dec., 1935: 

The cause of normal defecation is food, for a bulk of un- 
digested residue sufficient to produce distention is requisite if 
the bowels are to move properly. From foods ordinarily eaten 
the large intestine is subject; (1) to distention — ^by bulk of 
residue; (2) to mechanical stimulation — ^by indigestible rough- 
age, such as bran, husks, fibers, seeds, skins, etc.; (3) to 
chemical or drug action — ^by laxative acids and their salts, as 
in fruits, by free fatty acids and soaps formed from the oils 
and fats, by other acids, by sugars, by volatile oils, by the oils 
and resins of spices, and by other chemical substances, among 
which must be included those produced by the activities of 
intestinal bacteria; (4) to the influence of vitamins, especially 
vitamin B; and (5) to allergic reagents. 

Fats and Oils . — These tend to be laxative, but cannot al- 
ways be tolerated in large amoimts. Moreover they rob the 
organism of calcium with which they form insoluble soaps, and 
these soaps adsorb and carry out certain products of digestion 
(Teller). In so far as they liberate fatty acids or form soluble 
(sodium) soaps, fats are irritant. 

Food Residues . — Some are bland or smooth, i. e., mechan- 
ically unirriUating, while some are believed to act as mechan- 
ical irritants and are called roughage. Hence residues may be 
< lasscd as bland residues and roughage. Foods that leave a 
(air amount of bland residue are: milk, cheese, egg, particularly 
raw egg, white bread, macaroni, the branless cereals and pota- 
toes. The foods on which we depend mostly for roughage resi- 
dno.^ are: Uie bran-containing cereals, graham and whole wheat 
breads, and most fruits and vegetables, especially the raw 
fruiL<= and the salads and relishes. The roughage of fruits and 
vegetables is composed of the tissues held together bv woody 
and bast fibers, corky epidermal tissues, seeds, hard substances 
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like the stone cells of pear, and other tough or hard indigestible 
parts. This roughage is sometimes mistakenly called “cellu- 
lose,” but cellulose itself is a very bland carbohydrate with 
formula, CcHioOs. 

Rubner found that the feces of a mixed diet gave 100 Gm. 
of water and 35 Gm. of dry substance, while those of a vegetable 
diet gave 260 Gm. of water and 75 Gm. of dry substance. Thus 
residues increase the amount of feces, not alone by their own 
bulk, but also by the water that they carry. But the indi- 
gestible residues are not all available to move the bowels, for 
they are prone to undergo bacterial decomposition, especially 
in the constipated (Rose, Cowgill). Some of the bacterial 
products stimulate the bowel wall; others, such as indol and 
phenol, depress it. Cowgill and Sullivan ascertained that 
habitually constipated persons require nearly twice as much 
roughage for colon stimulation as normal people. 

Weight for weight, most fruits are more laxative than even 
coarse vegetables, for the fruit juices contain laxative salts 
or form them in the duodenum. Indeed, many people who 
would otherwise be constipated keep to normal movements by 
a very moderate daily allowance of fruit, such as an orange, 
an apple or a dish of prunes. 

In the feces of normal dogs I have found much coarse grass, 
hair, gravel and pieces of bone. Hoelzel mixed screws, cor- 
rugated wire and rough pieces of gold and silver with the daily 
diet of laboratory animals for months at a time vdthout notice- 
able harm. In fact, he observed more marked lesions in the 
intestines from an inadequate diet. In stools from humans I 
have found hard seeds and much coarse food in chunks and 
tangled fibers, without apparant bowel stimulation or excess 
of mucus. Thus there is lack of proof that roughage causes 
pathological irritation of the bowel, and there is much evidence 
that the normal digestive tract can bear vegetable and even 
mineral roughage in large quantities without apparant harm. 
In many instances even large quantities of roughage do not 
cause the bowels to move. Therefore, the term roughage does 
not of necessity convey the idea of irritation, and some physi- 
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dans become unduly alarmed when their patients eat freely 
of roughage foods. 

On the other hand, in the presence of a sensitive stomach 
or a hyperirritable bowel, and these are common in the con- 
stipated, roughage tends to irritate, and may produce hyper- 
tonic (spastic) constipation. In such a condition bland foods 
with the addiUon of bulk-producing drugs and perhaps mild 
chemical laxatives will do more good and less harm than coarse 
indigestible roughage foods. ^Tiether or not roughage itself 
is a cause of hypersensitiveness remains an unsettled problem ; 
but it is agreed that, under the influence of rough foods, a 
latent hyperirritability may become active. 

Bran owes its laxative properties largely to its fiber, but, 
as “commercial bran” is difficult to take, the steamed or proc- 
essed bran, which has softer fiber and mixes better with the 
contents, is the preparation offered for humans. This is less 
irritating but less laxative than commercial bran. Experiments 
on normal and constipated people have demonstrated that bran 
in quantities of 30 Gm. (1 ounce or about 5 tablespoonfuls) 
a day tends to make larger and softer movements, but usually 
not loose movements. 

Osborne and Mendel found bran irritant to both stomach 
and intestines. Mann’s gastrectomized dogs vomited when 
bran was added to their cereal diet. In Hoelzel’s rats hran 
caused an undue proportion of infective lesions in the cecum, 
and in one case a perforation. On the other hand. Rose et al., 
found no intestinal lesions in 22 rats that had been fed bran 
for two to four months. There have been a number of in- 
stances of obstruction of the human small or large intestine by 
bran balls. ItTen the colon is hinPrirritable, bran may create 
distress and cramps. 

Some of (he value of bran has been attributed to its \dta- 
min B. but the amount of this is not great. Bran holds only 
about 24 per cent of the total \-itamins of the whole wheat 
gram (Mendel and Lewis) and is about one fifth as rich in 
vitamin B as the wheat germ (Rose ct a/.). 

Many administer bran in the form of graham or whole 
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wheat bread, or the natural bran-containing cereals. Cooked 
in these forms it is less harsh, and consequently less laxative, 
than even processed bran. But, according to the figures of the 
United States Department of Agriculture for the several flours, 
to obtain the daily 1 ounce of bran, one would have to consume 
10 ounces of graham bread or 20 ounces of whole wheat bread, 
and the bran would be in its least laxative form. Of shredded 
wheat, five biscuits represent the fiber of about 1 ounce of bran. 

To summarize, bran administered by itself is not a food 
but is probably an irritant drug, to be classed with cathartics. 
When cooked in its natural admixture with the other constitu- 
ents of grain it is less irritating and less laxative. It is pos- 
sibly useful when there is habitual lack of roughage in the diet, 
but it cannot be furnished in adequate dosage by graham or 
whole wheat bread. It is contraindicated in such irritative 
conditions as gastric hyperacidity, colonic h}q)erirritability and 
mucous colitis. 

Bulk Producing Drugs. — There is no line of division 
between foods and drugs and we pass readily to those drug sub- 
stances prescribed to add bulk to the colon contents. 

The hulk producers are of two kinds, the bland and the 
roughage. The bland group includes agar, bassorin, tragacanth, 
hulled psyllium seed, cellulose and mineral oil. The roughage 
group is represented by whole psyllium seed and flaxseed. All 
the bulk producers increase the bulk and the softness of the 
colon contents, not so much by their own volume, but largely 
through their ability to carry down water and hold it against 
the absorptive powers of the colon. All except mineral oil are 
dry and must be accompanied by abundance of water. Nearly 
all of them make a viscous mucilaginous substance that in large 
amounts may have detrimental effects throughout the ali- 
mentary tract. Mostly they do not hasten passage through 
the tract but merely make the stools softer and bulkier. They 
do however, carry down the residues with greater uniformity. 

' As the dry bulk producers are all prescribed by spoonfuls 
and differ markedly in weight, comparisons must be made on a 
volume dosage, and not on that of weight. Therefore, of 
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several of them I have taken one measured drachm of the dry 
substance and measured it after it had soaked in water for 
twelve hours and the surplus water had been drained off. If 
the wet bulk of a given measure of dry flaked agar saturated 
with water is represented by 1, that of granulated agar is 3, 
of powdered agar 514, of whole psyllium 10, of hulled psyl- 
lium 14, and of bassorin 29. The agar are rather dense and 
coherent, the bassorin stools soft, and interspersed with jelly- 
like particles, while those from both whole and hulled psyllium 
are of a tenacious, tough and rubbery consistency that suggests 
difficulties for the churning and absorptive functions of the 
bowel. From huUed psylhum we have seen a stool in a single 
elastic piece 15 inches in length. The stools of whole psyllium 
regularly contain many unchanged seeds, which constitute 
roughage. 

Mineral Oil. — ^This valuable softening agent does not coat 
the intestinal wall to serve either as a protective or as a lubri- 
cant, but is mixed with the contents, usually in emulsiffed form. 
Its stools contain much more water than normal (Newman and 
Gruenfeld, Schlagintweit), so it is a bulk producer. It 
proves especially valuable in conditions of hyperirritability of 
the bowel, in hemorrhoids or other anal irritations, and in those 
whose feces tend to form conglomerates or hard scybala. In 
intestinal toxemia it may be beneficial by carrying out some of 
the oil-soluble poisons of putrefaction, notably indol, skatol 
and phenol. 

But mineral oil is not harmless, for it coats the particles of 
food and retards tlieir digestion, it interferes wdth the absorp- 
tion of Uie products of digestion and, according to Mellanby, 
it prevents tire reabsorption of bile from the intestines. But 
more important still is the fact that it is practically unabsorb- 
.able by the bowel and consequently carries from the body some 
of Uie substances that are soluble in oil. such as the vitamins 

D and E. DaCosta and Carlson report that adult rats on 
mincml oil failed to reproduce owing to the depletion of vita- 
min E. Dutdicr rf a!.. Rowntree, Jackson and others have 
found that mineral oil. in doses comparable with those given 
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to humans, killed rats on a minimal vitamin A diet. The pos- 
sibility of mineral oil creating avitaminosis in the debilitated, 
in nursing mothers and in growing children cannot be ignored. 

Yet it has been found that depletion can be avoided by a 
moderate increase in the butter fat, and by administering the 
oil separately from the food. In butter fat vitamin A is rep- 
resented largely by its precursor, carotene, which has more 
affinity for mineral oil than for the lipids of the intestinal con- 
tents. The opposite is true of vitamin A itself. With cod 
liver oil and its concentrates, mineral oil results in no appreci- 
able loss of vitamin A. 

The Chemical Laxatives. — ^Hurst writes, “An excessive 
quantity of coarse indigestible food probably does more dam- 
age to the mucous membrane (of the bowel) than a mild 
chemical irritant.” In chronic constipation, the useful drugs 
are limited in number, those employed being mostly small 
doses of the saline cathartics (especially the mineral waters 
and milk of magnesia), the tonic laxatives or anthraquinone 
drugs (cascara, senna, rhubarb, aloes and aloin), and phenol- 
phthalein. Any of these may cause griping, especially in a 
hyperirritable colon. The salines produce abnormal stools and 
cannot be continued indefinitely. Phenolphthalein is partly 
absorbed and some of it is reexcreted in the bile, therefore its 
action tends to be prolonged, and it is more prone than the 
tonic laxatives to make undesirable loose stools. This is 
especially the case with its mineral oil admixtures. Aloes is 
harsher and more active than aloin. Rhubarb is very mild. 
The drastics, such as jalap, colocynth, gamboge, scammony 
and podophyllin, which irritate the entire digestive tract and 
'may produce inflammation of both the alimentary tract and 
the kidneys (drastic action), are not applicable in chronic 
constipation. 

There are undoubtedly many instances where the use of 
chemical laxatives is a necessity, at least for a time. ’iVhen 
hyperirritability does not predominate, the tonic la.xatives are 
most useful remedies. Their chief action is on the large in- 
testine. They do not produce inflammation in the intestines, 
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and if their active principles are absorbed the kidneys are not 
injured. They may be taken for years without the need to 
increase the dose; indeed often this may be reduced gradually 
till the drug is dispensed with altogether or needs to be taken 
only occasionally. 

We have found particularly useful the preparations of agar 
and bassorin with cascara. Another well-tried prescription of 
the author is; sodii bicarbonatis, 12 cc. (3 drachms), fldext. 
cascarae, 8 cc. (2 drachms) , mist, rhei et sodae comp., N.F. q.s. 
ad 120 cc. (4 ounces). M. et Sig. Two teaspoonfuls with a 
glass of water an hour before lunch and dinner and at bedtime. 
This is the empty time of the stomach, a better time for the ad- 
ministration of an antacid mixture than at meals. Frequently 
it is not long before half the amount is effective, and shortly 
thereafter the bedtime dose alone, or a dose once a week. 

A palatable remedy of which a small dose may be taken 
before or after each meal is; 1^ fldext. cascarae aromat., fldext. 
sennae, tinct. rhei aromat., of each equal parts. It may be 
made up to teaspoonful doses with the vehicle, isoalcoholic 
elixir, N.F. 

Enemas. — These may be used occasionally, and if atony 
of the rectum or lack of sensitiveness cannot be overcome may 
have to be employed indefinitely. I have encountered two 
persons who had used a daily enema for some forty or fifty 
years and seemed in good general health. The roentgen use 
of the barium enema, which is denser and more viscous than a 
normal enema, has demonstrated that under two feet of pres- 
sure such an enema reaches the cecum in two to five minutes 
that as a rule 1000 to 1500 cc. will fill both colon and rectum' 
that not infrequently there is a leakage backwards into the 
ileum, and tliat at the subsequent defecation almost the whole 
colon except the cecum, and at times the cecum also, may be 
emptied almost completely. Such an extensive filling and 
emptying for defecation is unphysiological. After a barium 
enema, roentgenologists have frequentlv noted spasms and 
undue activity in some part of the large bowel, but mostlv 
th.'^e occur only m patienu^ with hx-perirritable colon 
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Except in rebellious cases the enema should not contain 
irritants such as soap. In 6 of 20 men to whom 0.5 per 
cent soapsuds enema was administered by Runge and Hart- 
man, occult blood appeared in the stool within three days; and 
in all of 16 rabbits an enema of the same soapsuds caused 
ulcerations and diffuse ecchymoses. Alvarez states that power- 
ful contractions are produced when the colon is filled with soap 
water and then tied off a little above the anus. With the 
sigmoidoscope, I have seen marked hyperemia following a 
soapsuds enema, a condition that I have never encountered 
after an enema of plain water or physiological salt solution, 
which may be considered the proper liquids for ordinary use. 

FinaJe. — If we believe that constipation has profound 
effects upon the efficiency and the disposition we cannot feel 
that we have fulfilled our responsibilities by a mere laxative 
prescription. Always the general vitality and appetite should 
be promoted. All should be water drinkers. In a goodly num- 
ber satisfactory movements may be continued indefinitely as 
the result of improved diet habits; in others, food regulation 
alone does not suffice. In many instances, the treatment is 
simplified by the use of bland bulk producers; yet, if required 
in large amounts, these have deleterious effects on all the diges- 
tive processes and result in stools that are far from physio- 
logical. As time goes on we learn that in some of our patients 
both foods and bulk producers eventually fail, and the good 
results can be maintained only by chemical laxatives; indeed, 
chemical laxatives, properly used, together with food regula- 
tion, may lead to cure. In still others completely satisfactory 
movements are not obtained no matter what measures we try. 
By long experience we become convinced that some people are 
so imendowed by nature that they cannot be cured and must 
depend on laxatives throughout life. 

No permanent benefit results from medication “as neces- 
sary,” for the result of this is a large dose one night because 
the bowels have not moved enough, and a small dose or none at 
all the next night because they have moved too much. This 
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procedure never results in cure. Of artificial aid the bowel 
should receive the same each day. 

A fairly large percentage of constipated patients have 
hypersensitive digestive tracts, which render them unable to 
take with impunity even the normal amount of roughage, or 
even, perhaps, fruit juices. They require bland food, bland 
bulk producers and carefully selected chemical laxatives. 
Sometimes belladonna or atropine is a valuable addition. Fre- 
quently with their constipation these patients manifest psychic 
disturbances, gastric hyperacidity, hyperirritable colon or mu- 
cous colitis, conditions that present complex problems for 
management.* 

In any event experience teaches that because of undesirable 
reactions from coarse indigestible foods, of stomach irritation 
from acid fruits, of a distaste for vegetables, of rebellion over 
the long continued use of bulk producers, or for some other 
reason, many will eventually return to the chemical drug laxa- 
tives, and frequently to patent medicines. Let us not precipi- 
tate this crisis ourselves by prescribing at the outset proprie- 
tary mixtures with trade names, under which the patient learns 
to purchase them over the druggist’s counter. 

* Baslcdo, Walter A.; Functional Disorders of Uic Colon, Mucous Colitis, 
Med, Clix. N. Asier., vol. 18, No. 3, pp. 883-910, November, 1934. 
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ASTHMA: TREATMENT BY INTRATRACHEAL INJEC- 
TION OF IODIZED OIL 

With an Analysis of 1000 Compiled Cases (Including 114 Newly 

Reported Cases) 

Few diseases have had a greater number of remedies offered 
for their cure than asthma. While in a certain number of 
cases, a few of these means have had a palliative effect, such 
ns temporarily reducing the severity and even the frequency of 
the paroxysms, still fewer have successfully run the gauntlet 
of lime and experience. Most have been eventually thrown 
into the discard, with perhaps epinephrine alone, among the 
modern remedies presented for the treatment of this very dis- 
tressing disease, remaining outstanding in its influence, though, 
also, mainly in a palliative manner. In one other group of 
asthmatics, a limited group of allergic origin, desensitization 
lias occasionally proved of value, but this has usually required 
repeated seasonal administration. Therefore, whenever a new 
remedy presents itself for consideration, and particularly if 
repeated favorable reports are noted, as in the use of intra- 
tracheal instillation of iodized oil, further investigation is war- 
ranted. 

The increasing interest in and use of the intratracheal in- 
jection of iodized oil for asthma is the sUmulus for this paper 
which comprises a critical study of almost all of the papers 
aheady published and of several as yet unpublished articles 
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which, through the permission of the authors, have been in- 
cluded in the statistics of this report, as well as of 114 cases 
of my own, the total number of cases represented being 1000. 

Sources of this Compilation. — ^The following are the 
sources from which the 1000 cases herein reported were ob- 
tained : 


Refer- 

ence. 

Year. 

Author. 

1 

j Number of 
cases 
reported. 

1 

1932 

Taylor, J. H. 

2 

2 

1932 

Fink, L. W. 

13 

3 

1932 

Anderson, W. 

60 

4 

1933 

Cole, D. B. and Harper, E. C. 

26 

5 

1933 

Alison, J. P. 

10 

6 

1933 

Harris, M. C. and Turkel, H. L. 

50 

7 

1934 

Balyeat, R. M. and Seyler, L. E. 

100 

8 

193S 

Balyeat, R. M. and Seyler, E. E. and Shoemaker, J. 

50 

9 

1936 

Penta, A. Q. 

50 

10 

1936 

Anderson, W. 

300 

11 

1936 

Mandelbautn, M. J. 

114 

12 

1936 

Watnick, J. S. 

2 

13 

• 1936 

Combined smaller groups of 1 to 3 cases 

223 
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The direct intratracheal instillation of various medicaments 
for divers bronchial affections is not new, however, for, as I 
recalled in a previous paper in 1932^^ nearly one hundred years 
ago Horace Green,^° of New York, had already instituted the 
intratracheal instillation of remedial agents for therapeutic 
effect. Although many others, notably of the French School, 
reported on the use of direct intratracheal therapy during the 
century just mentioned, it was not until Forestier and Leroux’s 
announcement in 1922'” that iodized oil was a safe bronch- 
ographic medium, that a new and widespread interest in this 
method was reactivated. 

In 1924," the author devised a styletted catheter for in- 
stilling iodized oil into the trachea and in 1928^^ published a 
description of a finger-holder for a laryngoscopic mirror which 
made it possible for the operator to introduce fluid media into 
the trachea positively, safely, and ^ith comparative ease. 
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Review of Literature.— Before presenting the cases and 
the method used by my associates and myself, let us review 
as briefly as possible the literature of direct intratracheal 

therapy before the advent of iodized oil. 

Horace Green^“ began the use of direct intratracheal injec- 
tions of solutions of silver nitrate for pulmonary tuberculosis 
and other forms of bronchopulmonary disease in 1835. In the 
succeeding decades, others contributed to the subject of direct 
intratracheal injection of therapeutic media for various 
bronchopulmonary affections, as follows; Ahson in 1853,^° 
Fullgrave in 1885,="® Willis Anderson in 1900,’^^ Delor in 1901 
to 1902,22 Tiphine also, in 1901 to 1902,22 Anderson 

again in 1902,2^ McKinney in 1903,2® Richardson in 1904,2® 
Meltzer in 1912,2' Winternitz and Smith in 19192®' 2 ® and in 
1920,2® Boirac in 1920,®^ Lehmann in 1922,®® Castes®® and 
Mitelette in 1924,®^ Marty in 1925,®® and Pare in 1927,®® 
Turner in 1928,®' Mounier-Kuhn in 1928,®® Menager in 1929,®° 
Pallestrini and Albanese in 1931,^® and Spoto in 1931.^’^ 

In 1923, Forestier and Leroux^® reported further on the 
value of intratracheal injections of iodized oil. Subsequent 
investigators noted that a beneficial therapeutic by-effect re- 
sulted from the use of iodized oil in a variety of bronchopul- 
monary diseases. 

For those interested in a consideration of iodized oil from 
tlie historic, therapeutic, and bibliographic standpoints, Sicard 
and Foresticr’s work,''® The Use oj Lipiodol in Diagnosis and 
Treaimcni, is recommended. American literature is too replete 
with excellent bibliographies regarding the use of iodized oil 


for both diagnostic bronchography and as a therapeutic 
medium in conditions of the bronchopulmonary tree other 


than asthma, for a full list here. Pritchard, IWiyte and 
Jordan,'" in 1926. and Ochsner in 1926''® and again in 1929 ^® 
called the attention of the profession to the beneficial effects 
following the intrabronchial injection of iodized oil in various 
type< of hrondiopulmonarx- disease. But Tavlor^ and Fink® 
nml Willis A,idcr50„= in 1932 n-ere the first to pubUsh papers 
m the I nitod .Uates on the use of iodized oU in bronchial 



910 


M. JOSEPH MANDELBAUM 


asthma by intratracheal injection. Taylor, in June, 1932,’ 
cited 2 cases of bronchial asthma, which, after the therapeutic 
instillation of a number of iodized oil treatments, showed 
definite improvement with a reduction of the frequency of the 
asthmatic seizures. 

In August, 1932, Fink* published the results of the use of 
intratracheal injection of iodized oil in 13 cases of bronchial 
asthma, and stated his conclusion that results were in propor- 
tion to the extent and duration of pathology. 

In November, 1932, Anderson® reported the first large 
group of cases — 60 — of bronchial asthma, in which iodized oil 
only (hpiodol) was the medium used by intratracheal injec- 
tion. A considerable number of these cases had suffered from 
childhood, and most had been afSicted for more than four 
years. Anderson’s research extended over seven years. About 
one half of these cases were allergic in nature and the other 
one half were activated by peripheral, psychic or acute in- 
fectious respiratory causes. Satisfactory results were reported 
in aU of the cases. Twenty-four were completely relieved from 
one to five years; the remaining 36 were definitely relieved 
following treatment from three to twelve months. 

Cole and Harper, in April, 1933,^ reported 26 cases of 
bronchial asthma treated by iodized oil injections. Fourteen 
were markedly improved; 12 were benefited in varying degree. 
Cole and Harper stated that all cases had been improved, that 
none showed any ill effect, and many had been relieved of 
their asthmatic attacks after the initial treatment. In this 
year, Alison® also reported 10 cases of bronchial asthma 
treated by the use of iodized oil, in all of which excellent re- 
sults were obtained. Harris and TurkeF likewise in this year 
began the use of iodized oil for asthma. These authors selected 
50 of -the most difficult cases they could find in two separate 
institutions, as well as in private practice. Lipiodol was the 
form of iodized oil used. They made a particular study of 
the etiologic factors in their series, classifying the cases as fol- 
lows: 20 as infectious, 8 as allergic, and the remaining 22 as 
giving evidence of focal infecUon associated with a histor>- of 
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clinical hypersensitiveness substantiated by skin tests. The 
ages varied from twenty-two to sixty-four, and all had re- 
ceived routine continuous treatment subsequent to the iodized 
oil instillation for a minimum of three years. In 4 cases, the 
results were excellent, i. e., after several months of treatment 
the patients remained asthma-free for more than a year and 
a half. Eight cases obtained little or no relief; 14 were par- 
tially relieved; 28 were relieved; 75 per cent or better. 

Anderson reported in 1936^** a total of 360 cases of asthma 
treated with iodized oil, combining in his summary the 60 
cases originally published* and 300 patients subsequently 
treated by this method. Not only has he had the largest ex- 
perience with this method, but the excellent results he has 
obtained have undoubtedly been due to meticulous study he 
makes of his cases as well as the great caution he exercises, 
particularly in the serial mode of injection of the various lobes. 
He first injects one lower lobe, then one week later the op- 
posite lower lobe, to determine the presence and location of 
tubal obstruction. The lower lobes are injected first inasmuch 
as these are most frequently involved. In his cases bronchiec- 
tasis was not usually extensive. The oil, Anderson states, 
should reach the alveoli in from seven to fifteen minutes. If 
not, complete or partial obstruction is present; this obstruc- 
tion being due, in his opinion, to bronchospasm, edema of the 
mucosa, or excessive secretion. To differentiate, a hypodermic 
of 10 mm. of adrenalin is given one-half hour after the injec- 
tion and the patient examined fluoroscopically. If the ob- 
struction is due to bronchospasm, it will have been relaxed by 
the adrenalin or the edema thereby reduced, so that the oil 
will have descended into the vesicles. Ten to 20 cc. is generally 
sufficient for one lobe. After the initial injection, both lobes 
may be injected simultaneously, for which 20 to 30 cc. mav 
lie required. , ’ ^ 


U llic oil docs not pass quickly into the alveoli, it wiu he 
expelled core rapidly, much within twenty-tour hours when 
ertbsequem injections may be given more frequently’, with 
s.rfe.y. nependentc upon the rate oi expulsion of the oil 
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which varies in the individual case, is important, as otherwise 
overloading of the tissues may ensue. At no time should the 
amount of oil be sufficient to reduce the vital capacity more 
than 50 per cent; this may induce more severe and more fre- 
quent attacks, even severe cyanosis. When oil promptly 
reaches the alveoli, indicating freedom from excessive secre- 
tion, the amount of oil injected and the frequency of injection 
should be diminished. If no improvement is seen after several 
injections into lower lobes and one is assured that the oil has 
reached the alveoli, one lobe at a time should be treated and 
effect noted. If no rehef follows, treatment is continued until 
the entire bronchial tree has been washed out with the oil 
until improvement has resulted, unless some contraindication 
should arise. Response varies. Some patients respond im- 
mediately, others gradually, and some not for many months, 
when sudden improvement is noted. The young respond more 
rapidly, as a rule, than the old; those whose asthma followed 
a respiratory infection such as bronchitis, whooping cough or 
pneumonia, measles or influenza, respond more slowly than 
the allergic types. Ninety per cent of the cases of asthma 
complicated with bronchitis were rapidly relieved of the latter. 
Reduction of clim'cal sensitiveness to excitants and stimuli 
was also noted. In some, ch'nical sensitiveness promptly dis- 
appeared, although skin tests remained positive. A reduction 
of 75 per cent in susceptibility of these asthmatics to colds 
was noted, following iodized oil treatment. 

Penta, in 1936,® reported that in a series of 50 cases of 
bronchial asthma treated over a period of six months with in- 
stillations of h'piodol, 40 per cent obtained a symptomatic 
cure; 25 per cent have shown defim’te improvement as mani- 
fested in the greater interval between the attacks as well as in 
the marked reduction of severity. The remaining 30 per cent 
have shown little or no improvement. Penta’s routine is to 
instill the oil (20 cc.) every week for a period of two months 
and then gradually increase the inter\'al between treatments, 
individualizing cases. At the end of the fourth month most of 
his cases were receiving the oil only once monthly. 
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Author’s Cases.— The following 114 cases reported by the 
writer of this paper comprise an unselected series from hos- 
pital and private practice over a period of ten years and upon 
an experience of twelve years in the practice of direct intra- 
bronchial therapy 

Total number of cases treated 

Total number of cases unable to follov?-up 1^ 

Total number of cases with follow-up to date 91 

Total number of cases with complications 4 

Total number of deaths . . .. ® 

Sex: males 86; females 28. 

Youngest patient: eight years; oldest, seventy-seven years. 

Least number of injections needed to relieve, 1 (in 3 cases). 

Maximum number of injections needed to relieve, 84. 


Average number of injections given 37 

Average duration of treatment S months 

Average amount of iodized oil used in successful cases . . . 684 cc. 

Maximum amount of iodized oil used in any case 840 cc. 

Average intervals of treatment, six days. 


Longest period of treatment; two years and four months. 

Of the 38 cases treated in the first five-year period, 9 had 
recurrences; 2 in the sixth year, 3 in the seventh year, 1 each 
in the eighth, ninth and tenth years. Upon resumption of 
treatment, 7 of these 9 recovered quite promptly. The other 
2 — 1 recurring two and the other three years after the original 
scries of treatments were completed — continued to have asth- 
matic paroxysms, though not nearly so severe or as frequent 
as formerly. 

Bronchograms were made in 76 cases. Of these, 36 had 
definite bronchiectasis in var\dng degrees. In 23, the demon- 
strable Iirondiiectasis was limited to the lower lobes. In 5 
cases, only the right lower lobe was involved; in 10 cases, both 
lower lobes; in 2 cases, only the right middle lobe. In the 
other 6, combinations of lobes, mostly lower and middle right, 
were present. In only one instance was an upper lobe alone 
involved, the right. In 2 cases, the lower left and middle right 
wore affected. 

The bronchiectasis was mainly of a o,'lindrical riqje. In a 
f.'w only was it saccular. In approximately rae fourth 
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of the cases it was of a mixed t}^e, i. e., combined saccular 
and cylindrical. Only 1 case of asthma due to foreign body 
was found in this series. The patient was a boy of ten years 
with a small piece of peanut kernel in the upper left main 
bronchus,' when this was removed he promptly recovered. 

Of the 97 cases with a satisfactory follow-up, only 32 have 
been free from attacks long enough to be classified as cured, 
that is, with no recurrences and no treatments of any kind 
for three years or more. Of the remaining 65 cases, 38 were 
only slightly relieved or not aided at all after nine months of 
treatment and the other 27 cases are still under treatment. 
In the latter group, 11 who have been under treatment for 
more than eight months are definitely improved. 

Of the 97 faithful to treatment, 18 reacted to the various 
allergens, mainly the pollens, a few to dust alone, and about 
one quarter to both dust and pollens. Of these, 14 had re- 
ceived prolonged desensitization treatments without any re- 
lief of their paroxysms, while the others who reacted positively 
to allergens had had no allergic treatments. Eleven of the 97 
had nasal poljqjosis in varjdng degree. Approximately one 
half of these patients (5) were relieved only after the. iodized 
oil injections were resumed following removal of the nasal 
pol5qDS. The remaining 3 were not relieved either before or 
after the pol3T3s were removed. 

Direct bronchoscopic cultures were taken in only 19 cases. 
These showed a variety of organisms and the results of the 
treatment by iodized oil were not seemingly affected by the 
nature of the bacterial flora. 

Twenty-five cases had paranasal sinusitis, 16 of whom im- 
proved only after sinus treatment. 

Contraindications. — In patients sensitive to iodine, de- 
veloping marked local effects or rashes or other constitutional 
or local symptoms following its therapeutic administration by 
any method, iodized oil should be used very cautiously and, 
then, in very^ small amounts only. Those definitely susceptible 
to iodism should not be subjected to any form of iodine 
therapy. Anderson*" believes that all prospective patients for 
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this form of treatment should be previously tested for iodine 
sensitiveness. 

Treatment with iodized oil should not be instituted in 
patients whose asthmatic attacks are due to growths within or 
without the bronchi. Most observers believe that a consider- 
able percentage of asthmatics are suffering from certain eti- 
ologic factors which, while they produce asthmatic seizures, 
are only curable in' some instances by removal of the cause. 
Thus, individuals with either intrabronchial or intrapulmonary 
neoplasms determinable only by roentgen and bronchoscopic 
study, would not be proper subjects for the use of iodized oil 
treatment even though these conditions be associated with 
asthmatic paroxysms. Malignancies, particularly carcinoma, 
must always be thought of, as well as nonmalignant neoplasms 
of the bronchopulmonary tissues. Other lesions causing ob- 
struction to free bronchial drainage, whether foreign bodies 
causing obstruction to free bronchial drainage, or abscesses, 
tumors, cicatricial distortions, etc., mediastinal growths, pleu- 
ritic effusions or neoplasms, causing extrabronchial pressure — 
nil are to be kept in mind, particularly during the early stages 
of so-called “asthma.” This type of treatment should not be 
undertaken, moreover, in cases of acute pulmonary abscess, 
severe hemoptysis, or in patients wth unknown causes of fever 
nr in the acute stages of grippal respiratory disease in either 
the uiipcr or lower air passages. 


Anesthesia. — Anderson'" uses no preliminary morphine or 
otlier sedatives. Most writers agree that both the cough and 
'-wallowing reflex must be completely abolished during the 
treatment. This is accomplished by means of a variety of local 
anesthetics. Anderson sprays the pharvmx and anterior and 
liostorior tonsillar pillars with 2 per cent nupercaine solution 
and drops 2 to 5 cc. of a 5 per cent solution into the larynx. 
He reports no toxic sxTnptoms in more than 2000 injections. 

balyeat and associates^ give the patient a prehminary dose 
of adirnahn-m some cases, adrenalin and V's grain of mor- 
p.une u ;hc patient is wheezing at the time the oil is to be 
•mve n Tliey favor 1 per cent solution of cocaine hydrochloride 
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which, when the patient is asked to breathe deeply during the 
spraying, suffices to anesthetize the pharynx and trachea. In 
patients with very sensitive throats, they advocate the addi- 
tional use of 10 per cent solution of cocaine to each subtonsillar 
region, which also abolishes the swallowing reflex. 

A number of operators are able to instil the oil into the 
patient's larynx without any anesthesia at all, after a few times. 

Ochsner,^® Anderson,^® Balyeat,® and Harris and Turkel,® 
after experimenting with several types of anesthesia, concluded 
that the application of 4 per cent solution of cocaine to the 
posterior wall of the pharynx, the base of the tongue, the uvula 
and the faucial pillars was simple and efficadous. For the 
larjmx, a 10 per cent solution of cocaine was employed — in 
several cases directly to the larynx, by an applicator. In most 
instances, the spray was found satisfactory. 

Instrumentarium. — ^The only two methods worthy of con- 
sideration are the bronchoscopic and the nonbronchoscopic. 
The former is of value in those cases where the irritability of 
the lower air passages is so great that oil injected by other 
methods is immediately expelled or not retained long enough 
to be of value. This method also permits introduction of the 
oil into a spedally desired bronchus via a long catheter passed 
through the canal of the bronchoscope. The transcricoid 
needle method of injection, which I condemned shortly fol- 
lowing its introduction for this purpose, I am happy to state 
has been abandoned. For the nonbronchoscopic means, a large 
choice of instruments are offered, mainly of two types: the 
syringe cannula and the bronchial catheter methods. 

While a greater preference is shown to some form of can- 
nulated syringe, because of its relatively easier adaptability 
to the average operator’s manual dexterity, it can be readily 
demonstrated that the bronchial catheter, particularly the 
styletted type (Figs. 76, 77), possesses definite advantage- 
that warrant its adoption for more general use. First, it per- 
mits the introduction of the tip of the catheter between the 
vocal cords under direct vision, and secondly, one is assured 
before injecting the oil that the catheter is definitely in the 



ASTHMA 


917 


trachea, thus assuring the operator that the oil is being in- 
jected into the bronchi and not into the stomach. Third, in 
bronchography, which is such an important preliminary pro 
cedure in the proper conduct of this treatment, the patient with 
the soft catheter between his lips can assume any position 
necessary to inject the oil into a particular bronchus with 
comfort, and permits the only satisfactory method of perform- 



Fig. 76. — Stylet for author’s tracheobronchial catheter. 


ing bronchographic fluoroscopy. The tip of the catheter can 
be introduced to the openings of any of the primary or secon- 
darjf bronchi while the patient is under the fluoroscope, either 
in the standing, oblique or horizontal postures, and it can be 
held in the trachea for prolonged periods of study, and varying 
amounts of the iodized oil can be injected into a number of 
desired bronchi at one sitting, either in one or both sides of 



liio chest. Satisfaclon,' results, however, can be obtained with 
(Mie of the many forms of iodized oil sjminges with attached 
eanmila liaving a laryngeal cur\-e. For this purpose the author 
in 102-1 devised a wcll-b.alanccd syringe (Fig. 78). It has a 
( annnla with a flatiencd distal end, well-rounded to prevent 
lu itation or damage to tlie vocal cords, and a slotlike opening 
luvmitfing easy egress of ihe oil without using any force in 
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ejecting same. After preliminaiy anesthesia, gently hooking 
the end of cannula over the epiglottis, and permitting it to 
rest on the vocal cords, it will without any force, slip by its 
own weight between the cords into the trachea, when the oil 
can be gently expelled by gravity, drop by drop, into the de- 
sired bronchus. The use of this latter type is so well known 
that I will describe the styletted catheter method used in our 
intratracheal medication, as well as our method of preparation 
and anesthesia. 

Preparation of Patient for Treatment. — In a well- 
considered routine it is most essential that a searching history, 
a careful physical examination, in most cases a preliminary 
roentgen chest examination and in some cases both roentgen 
and preliminary bronchoscopic examination, be undertaken. 



Wassermann tests, sputum examinations and hematologic 
studies are all indicated at times. 

Almost all writers agree that upper respiratory infection 
plays a large role in bronchial asthma. Thus roentgen and 
clinical examination of the paranasal sinuses are important. 
The association of nasal polyposis with a number of cases of 
asthma is recognized. The associaU’on of allergenic factors 
must be kept in mind even though certain writers, especially 
Anderson,^" states that disregarding allergic elements he has 
had splendid results from iodized oil treatments alone. 

Experience has shown that the early morning before break- 
fast is the best time, as, following a good night’s rest, induced 
if necessaiy by a well-selected hypnotic, the patient’s ncr\-es 
are most quiet and it is easier to obtain his most helpful co- 
operation, in addition to which, the empty stomach avoids 
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nausea which occasionally interferes with smooth progress of 
the procedure. Postural drainage treatment is not necessary 
unless the case is complicated by bronchiectasis. In 1927 
the author gave a complete resume of this valuable adjunct to 
help relieve the lower air passages of excessive secretions. 

The patient is permitted nothing after midnight preceding 
the morning of the treatment. Some cases may require a seda- 
tive such as a barbital preparation an hour or two before the 
treatment. Certain extremely nervous types may even require 
a hypodermic of morphine a half to one hour before the treat- 
ment, much as one does preliminary to tonsillectomy under 
local anesthesia. Local anesthesia may be induced by one of 
the many means in vogue, the choice of either cocaine, nuper- 
caine or similar drugs, as well as the method of application and 
the strength of the solution used being left to the operator. So- 



I'iR. 79 — Author’s pyriform sinus applicator for carrying anesthetic-soaked 

cotton. 


lulions of cocaine vary from 2 to 10 per cent, and nupercaine 
from 1 to 3 per cent, according to the type of patient, as tolera- 
tion to instrumentation of the throat varies greatly. Some 
patients do verj’ well with a simple spraying of the throat and 
Inpopharynx with 2 per cent cocaine solution, while irritable 
t\-pes may even require a preliminarjr hj^podermic of morphine 
sulphate ’ j grain with atrophine sulphate Yi^^o grain in addi- 
tion to a careful local swabbing of the throat and hypopharynx 
with 10 per cent solution of cocaine. 


For general use, our routine is to apply a specially cun^ed, 
cotton-tipped pyriform-sinus applicator which we devised (Fig’ 
701 moistened witli freshly made 10 per cent cocaine solution' 
.and to insert it in eadi pyriform sinus, first one side, and then 
the other. It should be held in position in each side from five 
to ten mimite,^, and after an interval of ten minutes, the pro 
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cedure should be repeated. This is practically the same method 
utilized for local anesthesia preceding bronchoscopy. Inas- 
much as this procedure requires the prolonged retention of the 
catheter in the tracheobronchial canal, it is best also to instill 
a few drops of warm 2 per cent cocaine solution upon the vocal 
cords as well as between them into the tracheal canal. The 
laryngotracheal cocaine syringe devised by the author (Fig. 
80), has a curve particularly adapted for this procedure. After 
waiting a few minutes for the anesthetic to take effect, one is 
ready for the introduction of the tracheobronchial catheter. 
The wire stylet is anointed with sterile oil (such as olive oil, 
albolene or lipiodol) before slipping it into the catheter, to 
permit its easy withdrawal later, when the catheter is in situ. 
With the patient sitting in the usual position for laryngological 





Fig. 80. — Author’s iaryngeal cocaine syringe for dropping anesthetic solution 
upon vocal cords and into trachea. 


examination, and the laryngoscopic mirror in place, either the 
patient himself, or an assistant holds the extended tongue. 
Holding the patient’s tongue in the proper position is, perhaps, 
the most difficult part of the entire procedure. To hold the 
laryngoscopic mirror in one hand and the handle of the stylet- 
ted catheter in the other while trying to insert its tip between 
the vocal cords of the patient with someone else endeavoring 
to hold the tongue in the proper position, either an assistant 
or the patient himself, is very difficult for a great number of 
physicians. So, in 1928, I devised a special “finger-holder” 
for the larimgoscopic mirror which is admirably adapted for 
this purpose (Fig. 81). The tip of the styletted catheter is 
inserted between the vocal cords while the patient is asked to 
take a deep inspiration. Before doing so, it is wise to e:^lain 
to the patient that it is rarely possible to successfully intro- 



ASTHMA 


921 


duce the catheter at the first attempt so that he will not be 
too easily discouraged and to retain his cooperation. As soon 
as the instrument has passed several inches below the cords, 
immediately let go of his tongue and gently, with one hand 
fixing the position of the catheter at the upper teeth, and with 
the other grasping the proximal end (the handle) of the stylet, 
withdraw it. 

The catheter is quickly and most gently shpped further 
down toward the carina of the trachea and the wire stylet with- 
drawn, the patient is told to firmly close his lips upon the 
catheter and to breathe slowly and regularly through his nose. 
If you fail upon your first attempt to pass the intratracheal 
catheter, or if in some patients it passes into the esophagus the 



Fig, 81. — Author’s finger-holder for laryngoscopic mirror. 


first time it is essayed, simply withdraw it gently and wait. a 
few moments before reintroducing it. 

After the stylet is withdrawn from the catheter, tell the 
patient to fix the position of the instrument bjr compressing 
liis lips firmly against it (not the teeth). Then, to be certain 
that the catheter is properly placed in the trachea, if the 
proximal end of the catheter is put close to the operator’s ear, 
one can hear the patient breathing through the tube. Then, 
connecting the previously filled syringe with the required 
amount of warmed iodized oil. one can inject the oil slowly 
.ind with certainty into the desired bronchus, according to the 
po^ture the patient is told to assume. For the first injection 
lwonchogra]rhic fiuoroscopy is always done, immediately fol- 
1-ved by a roentgen study of such films as the individual case 
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Previous Types of Treatments. — ^Anderson^® states that 
many of his 360 cases treated with iodized oil had previously 
been treated with all the conventional treatments with little 
or no results. No other treatment was given by him excepting 
occasional use of adrenalin for the immediate relief of an 
attack. Balyeat® reports that most of his cases were of the 
intractable type and poor results were obtained in many of 
these patients by the usual methods of treatment. 

Penta® states that his experience showed that patients over 
thirty years of age who are suffering from bronchial asthma 
will not be benefited by any form of allergenic treatment. 

Frequency and Intervals of Injections.— Penta® instills 
20 cc. every week for a period of two months, then gradually 
increases intervals (depending on course of individual case). 
Most cases at end of fourth month get oil once a month. 

Anderson^® injects 20 cc. into the lower lobe bronchus of 
one side and one week later, providing no untoward reaction 
follows the first injection, follows with a second similar injec- 
tion into the lower lobe of the opposite side. He advises fre- 
quent fluoroscopies to guard against overloading the alveoli 
with oil. Never more than 50 per cent of the vital capadty 
should be reduced. It may increase frequency of attacks and 
produce cyanosis. If after several injections in lower lobes 
no improvement follows, then follow same procedure in middle 
and lower lobes. WTien improvement is noted, gradually re- 
duce amount of oil and increase interval of treatments. t\Tien 
attacks cease for 6 months, cease treatments until recurrence, 
and then renew injections. 

Balyeat® and associates first instil 20 cc. in one side, take 
a roentgen film, and the next day repeat the procedure on the 
other side. If case is treated, 10 cc. of oil are given on each 
side about four days later, from then on once a week. After 
a number of injections have been given, the interval is in- 
creased to a two-, three-, or four-week inter\^al, or even longer, 
according to the individual needs of the case. In establishing 
their routine, they tried various inter\'als, but found weeki.v 
intervals sufficed. 
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Harris and Turkel® administer 20 cc. of the iodized oil 
weekly until definite improvement is noted, then every two- 
weeks, until further improvement, when the interval is in- 
creased to one month. When no improvement was noted after 
six weekly injections, treatment was discontinued and resumed 
six months later. 

Reaction Following Injection. — The oil is well tolerated 
in most patients. In some a convulsive cough may .result last- 
ing from half an hour to several hours. It may be mild, very 
severe, or even produce a violent asthmatic paroxysm. As 
little as 2 cc. may cause this. In others too rapid injection 
of the oil may cause dyspnea or even acute collapse of the 
lung. 

Some asthmatics with a complicating chronic laryngitis, 
tracheitis, or bronchitis have an easily excitable cough reflex, 
and as soon as the oil contacts the mucosa, it is expelled by a 
severe coughing paroxysm. 

A chill, rise of temperature, increased pulse rate and pain 
in the injected area may occur in some cases. Acute iodism 
occurred in only one of our cases. It followed the first injec- 
tion of a female of eighteen, causing a transient though 
enormous swelling of the thyroid. 

It occurred in 8 of Anderson’s 360 cases, and being sus- 
ceptible to iodism, the treatment was discontinued. No chronic 
iodism occurred even in cases where large aggregate amounts 
were injected over long periods. 

There were 8 cases of pneumonia in this group. Five 
of bronchopneumonia; four of these recovered and one died. 
Tlirec were lobar pneumonia in aged individuals, all of whom 
recovered. .r-Ray examination of the seven who recovered 
showed considerable oil in the lungs. Treatment in four 
of them was continued for months without recurrence of 
pni'umonia. 


In our 114 cases. 1 case of transient bronchopneumonia 
lollowod the tlurd miection. This patient, female, thirty-four 
years old. recovered in a few days without any snedal treat 
wo Move duo ,0 fte fact to S pS 
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was in the initial stage of a grippal infection and therefore we 
thereafter refused to inject any patients suspected of develop- 
ing a fresh cold or already advanced in the early stages of an 
acute nasobronchial infection. 

Precaution . — If the iodized oil is accidentally injected into 
the, patient’s stomach, remove at once via the stomach tube 
and give a brisk cathartic. 

Fatalities. — ^The possible dangers of iodism from the use 
of iodized oil has already been reported by Firth, Carmi- 
chaeF" and Eller, and other untoward effects following the 
injection of iodized oil into humans were weU presented in 1932 
in the Journal of the American Medical Association.®^ 

The first death, however, directly attributable to the in- 
jection of iodized oU was reported by Macdonald in 1932.®' 
In this case death followed the injection of 20 cc. of iodized oil. 
The fatality was considered due to the patient’s sensitiveness 
to iodine. The second death directly attributable to the in- 
trabronchial instillation of iodized oU was recently published in 
the Journal of the American Medical Association by Gold- 
stein.®® A male patient of forty-three years received a lung 
injection of 20 cc. of iodized oil for diagnosis. Films showed 
no bronchiectasis. Next day a papulopustular eruption ap- 
peared on his face, then spread to chest, arms and hands, and 
following nausea, the patient became stuporous from a severe 
toxemia. The oral mucosa showed vesicobullous lesions. 
Urinalysis revealed an acute glomerulonephritis. In spite of 
treatment, the iododermatous lesions spread over most of the 
body and the nephritis became more marked and death ensued 
twenty-sk days after the onset. 

He concluded that despite the negligible absorption of 
iodine by the bronchial mucosa, it is entirely conceivable that 
in a markedly sensitive or allergic individual a sufficient quan- 
tity could have been absorbed to be responsible for the eruption 
and that death ensued as a result of a nephritis plus an over- 
whelming toxemia. 

Cases Unrelieved by Iodized OH. — It is instructive to 
study some of the cases unrelieved by the tj-pe of treatment 
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under consideration. Poor or no results obtained in cases 
complicated with healed tuberculosis, advanced emphysema, 
pneumoconiosis, myocarditis and bronchiolar obliteration fol- 
lowing irritating gaseous inhalations. 

In 3 of our cases, malignancy was found among the 
asthmatics referred to us in this series, two bronchogenic and 
one metastatic. These, of course, were not treated. Penta 
stated that during the past year, 1936, 14 cases of bronchial 
carcinoma were found that had been previously diagnosed and 
treated for bronchial asthma. He well calls attention to the 
fact that bronchoscopy may be the means of ruling out intra- 
bronchial pathology, which may be the underlying cause of 
the asthmatic paroxysms. Two cases of severe asthma in 
adults associated with attacks of massive lung collapse were 
unrelieved by iodized oil injections, but following broncho- 
scopic-suction removal of large, tenacious masses of mucus 
from lower main lobe bronchi, followed by resumption of the 
iodized oil injections, were greatly aided as to frequency and 
severity of attacks. 

Four cases unrelieved by the injections over a long period 
were cured after determining unsuspected allergic irritants and 
being desensitized to same. One case of papilloma of the right 
lower lobe bronchus w'as eventually discovered in a case re- 
ceiving the injections without relief. Upon bronchoscopic re- 
moval, almost immediate cure was obtained. One case not 
obtaining relief after eight months’ treatment with the oil was 


rechccked. Roentgen study revealed posttracheal pressure 
from a rctrotracheal extension of an enlarged accessory thyroid 
lobr. Surgical removal of this mass was also immediately cura- 
tive. One case of luetic inhltration of the peribronchial tissues 


ttcriiaiw’ s>-philis) was diagnosed after a prolonged course of 
iodized oil which was of no avail in relie\Tng the S}Tnptoms of 
asthma, hollorving an intensive antisj'philitic treatment with 
sab-ar.san and iodides, this paUent was markedly improved 
(^ne ca.e in a boy of ten years with Upical asthmatic seizures 
alter no relief rmh the oil, was found by roentgen and broncho- 
M o.Mc suid\ to have a small piece of peanut shell lodged in the 
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opening of the main left upper lobe bronchus, following re- 
moval of which attacks promptly ceased. 

All of the above cases are from the records of the earliest 
cases treated in this series in which the presence of asthmatic 
seizures was considered evidence of bronchial asthma and 
immediately were placed on the iodized oil treatment. 

This but adds to the proof of Jackson’s®^ dictum that 
“AU is not asthma that wheezes.” Our earlier experiences lead 
us to a more serious consideration of the etiological factors in 
the cases sent to us for treatment and to realize that of course 
the use of iodized oil in such cases will prove of little or no 
value. 

Thus, in a given series of cases, if certain patients do not 
respond after receiving the oil for a reasonable length of time, 
it is advisable to recheck the case by clinical, roentgen and 
laboratory methods. 

Other Respiratory Pathology Accompanying Asthma. 
— ^Aside from the weU-known upper respiratory pathology so 
frequently associated with and considered of etiologic signif- 
icance in bronchial asthma such as paranasal sinusitis and 
nasal pol3q)osis, the other bronchopulmonary lesions accom- 
panying asthma consisted chiefly of laryngitis, tracheitis, 
tracheobronchitis, emphysema, and bronchiectasis. Pulmonary 
tuberculosis and cases of suppurative pulmonary disease were 
nil in all of the reports by the various authors quoted in this 
article. The few cases of hemoptysis noted were considered 
due to the bronchiectasis. 

The chief chest pathology noted, other than that related 
to the lungs, in the more serious and protracted types of 
asthmatics is that referable to the cardiovascular system. 
With advanced myocardial degeneration and its frequent ac- 
companiment, pulmonary edema, particularly at the bases of 
the lungs posteriorly, one must seriously consider the still 
further embarrassment of cardiorespiratory function which 
might result from the indiscriminate injection of iodized oil in 
already damaged tissues. 

Bronchiectasis was present in over 30 per cent of these 
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combined groups. This was undoubtedly due to the fact that 
by far the greater proportion of the cases treated were of the 
chronic intractable type. This was proved by bronchography. 
The bronchiectasis was of three types, cylindrical, saccular, 
and mixed or combined types. Most of the cases of asthma, 
however, were found to be associated with the cylindrical type, 
involving usually both lower lobes in the chronic type, almost 
always the lower right lobe; although any one or almost any 
combination of two or more lobes could be foimd. 

Emphysema was found in over 20 per cent of the cases 
studied, more marked in the cases of longer duration, and 
generally bilateral. Foreign bodies were found in the course 
of preliminary bronchoscopic examination in 9 cases, removal 
of which immediately was followed by relief of the asthmatic 
seizures, except in 1 case where marked pulmonary suppuration 
had already occurred. 

Several authors, Anderson^® and Penta,® noted the presence 
of a marked laryngitis, tracheitis, or bronchitis. Penta® was 
struck with the frequency and severity of the tracheobronchitis 
found during bronchoscopic examination of 75 asthmatics. 

Stcinburg,''’" Anderson^® and myself believe that there is a 
direct relation between the frequency of the attacks and “the 
number of plugged tubes” (extent of bronchial obstruction by 
excessive, viscous secretion). 

Summary. — A surx'cy of 1000 cases of asthma of various 
(yiics reported by eighty-four different observers in various 
parts of the country', revealed the follorr-ing facts: 

The ages ranged from eight years to eighty-one years. 

I'iie duration of Uie disease varied from two months to 
fifly-one years. 

Tlie average duration of treatment, four months. 

1'lie minimum number of treatments needed to relieve was 
1 (in 11 cases'). 

The maximum number of treatments needed to relieve 
\va< SO. 

The .a\-erage number of treatments needed to relieve was 32. 
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The percentage of cases completely relieved was 24 per 
cent. 

The percentage of cases markedly relieved was 34 per cent. 

The percentage of cases shghtly relieved was 17 per cent. 

The percentage of cases not influenced by this method was 
25 per cent. 

The number of deaths attributable to injection of iodized 
oil into the lower air passages and reported in the literature 
were two. 

Considering that this series represents nearly 35,000 indi- 
vidual injections of iodized oil, it may be concluded that in the 
average well-studied case the method is relatively innocuous, 
but that while serious reactions are comparatively uncommon 
and fatalities very rare, one must bear in mind the possibilities 
of same. 

With few exceptions, the history of every patient showed an 
inherited asthmatic background (Anderson^®). 

Conclusions. — The direct intratracheal injection of iodized 
oil offers an additional aid in the treatment of bronchial asthma. 
It is not a panacea. It is not possible to predetermine what 
t3^es of cases so treated will be aided, nor what percentage will 
be symptomatically cured. A gratifying number of patients 
were absolutely relieved for periods varying from three to 
seven years; this freedom from the paroxysms equaling, if not 
surpassing, the length of time obtained by treatment with any 
other means. 

Many of all types of cases that have resisted all other forms 
of treatment have been completely relieved for prolonged 
periods, including the allergic as well as the nonallergic types. 

Other forms of therapy of proved value in the treatment of 
asthma must not be disregarded, particularly in those cases in 
which the use of iodized oil has proved unsuccessful, and vice 
versa, in cases in which any of the usual methods have been 
ineffective, the use of iodized oil may prove of signal value. 
The percentage of successful results seems to depend upon the 
particular preliminary study of the paU'ents, eliminating those 
with gross bronchopulmonarj" pathology-, as well as a careful 
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check-up from time to time by both clinical and roentgen study. 

In cases not responding after some months of repeated con- 
secutive injections, it is well occasionally to withhold the treat- 
ments for periods of from one to even six months, and to then 
resume the previous routine. The main keynote to success 
with this method is to individualize each patient and treat him 
accordingly. 

W^ile the beneficial results following the treatment of 
bronchial asthma by intratracheal injections of iodized oil has 
been known for over ten years, and encouraging reports con- 
tinue to appear in tire literature, much more research remains 
to be done, and a consideration of the ultimate results obtained 
in some thousands of cases considered permanently relieved, 
one may arbitrarily say, five to ten years after cessation of 
treatment. As a palliative measure, and occasionally giving 
startling results, it is a splendid addition to our present limited 
therapeutic armamentarium for the treatment of bronchial 
asthma. 
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The percentage of cases completely relieved was 24 per 
cent. 

The percentage of cases markedly relieved was 34 per cent. 

The percentage of cases slightly relieved was 17 per cent. 

The percentage of cases not influenced by this method was 
25 per cent. 

The number of deaths attributable to injection of iodized 
oil into the lower air passages and reported in the literature 
were two. 

Considering that this series represents nearly 35,000 indi- 
vidual injections of iodized oil, it may be concluded that in the 
average well-studied case the method is relatively innocuous, 
but that while serious reactions are comparatively uncommon 
and fatalities very rare, one must bear in mind the possibilities 
of same. 

With few exceptions, the history of every patient showed an 
inherited asthmatic background (Anderson^®). 

Conclusions.- — The direct intratracheal injection of iodized 
oil offers an additional aid in the treatment of bronchial asthma. 
It is not a panacea. It is not possible to predetermine what 
types of cases so treated will be aided, nor what percentage will 
be symptomatically cured. A gratifying number of patients 
were absolutely relieved for periods varying from three to 
seven years; this freedom from the paroxysms equaling, if not 
surpassing, the length of time obtained by treatment with any 
other means. 

Many of all t5q3es of cases that have resisted all other forms 
of treatment have been completely relieved for prolonged 
periods, including the allergic as well as the nonallergic types. 

Other forms of therapy of proved value in the treatment of 
asthma must not be disregarded, particularly in those cases in 
which the use of iodized oil has proved unsuccessful, and vice 
versa, in cases in which any of the usual methods have been 
ineffective, the use of iodized oil may prove of signal value. 
The percentage of successful results seems to depend upon the 
particular preliminary study of the patients, eliminating those 
with gross bronchopulmonarj' patholog}% as well as a careful 



ASTmiA 


929 


check-up from time to time by both clinical and roentgen stud> . 
In cases not responding after some months of repeated con- 
secutive injections, it is well occasionally to withhold the treat- 
ments for periods of from one to even six months, and to then 
resume the previous routine. The main keynote to success 
with this method is to individualize each patient and treat him 
accordingly. 

While the beneficial results following the treatment of 
bronchial asthma by intratracheal injections of iodized oil has 
been known for over ten years, and encouraging reports con- 
tinue to appear in the literature, much more research remains 
to be done, and a consideration of the ultimate results obtained 
in some thousands of cases considered permanently relieved, 
one may arbitrarily say, five to ten years after cessation of 
treatment. As a palliative measure, and occasionally giving 
startling results, it is a splendid addition to our present limited 
therapeutic armamentarium for the treatment of bronchial 
asthma. 
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MANAGEMENT OF NUTRITIONAL ANEMIA IN 
INFANCY 

The successful management of nutritional anemia in the 
infant should be directed toward the prevention of the iron 
deficiency which constitutes its cardinal feature. The pro- 
phylaxis of this condition includes supervision of the prenatal 
period with respect to the prevention and treatment of hypo- 
chromic anemia in the mother. Corrigan and Strauss^ re- 
cently reported that this condition could be largely obviated 
in the mother by the administration of iron during the last 
four months of pregnancy and it seems entirely reasonable 
that additions to the prenatal stores of iron may be affected 
by this means. 

With the birth of the infant many procedures have been 
employed to prevent the abnormal hemoglobin levels that may 
follow the termination of the period of adjustment. These 
endeavors are of particular moment with the premature, twin 
or immature infant, in whom hemoglobin values reach ex- 
cessively low levels. Prophylaxis of 'anemia in normal infants 
was successfully carried out by Helen Mackay^ with the rou- 
tine use of dried milk containing a supplement of iron and 
ammonium citrate. This has also been accomplished in pre- 
matures by Abt and NageP with a combination of the secon- 
dary anemia liver fraction and iron, and by Merritt and 
Davidson^ wiA iron; in both studies the additions were in- 
stituted between two and three weeks of life. 
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The Hemoglobin DeterminatiorL — The problem of pro- 
phylaxis as well as that of treatment involves an inherent 
difficulty which arises from the lack of data as to optimum 
hemoglobin value which will promote the greatest growth and 
development of the infant. This difficulty is illustrated by 
the observations of Elvehjem® and his associates who were 
able to raise the hemoglobin level of infants to values from 
12 to 13.5 Gm. per 100 cc. of blood by the addition to their 
diets of ferric pyrophosphate and copper. In a previous 
study they had noted values between 11 and 12 Gm. in a 
group of normal untreated infants from six months to two and 
one-half years of age. Although the higher hemoglobin con- 
tent appears desirable, the value for best health has not yet 
been established. Closely controlled observations would be 
necessary to determine the advantages of the elevated hemo- 
globin in the former group over the latter with respect to 
morbidity, mortality incidence and growth increments. 

In the absence of this knowledge, a hemoglobin determin- 
ation in an infant should be compared with a range of values 
obtained with infants whose physical development measures 
up to normal standards. The range of values between 10 and 
12 Gm. of hemoglobin per 100 cc. of blood is suggested as a 
basis of comparison for normal infants from two months of age 
to the end of infancy, figures already found suitable for patients 
in the hospital as well as in private practice. 

It is at once evident that for routine use, the hemoglobin 
determination of the blood of an infant must depend upon a 
simple yet reliable method. Of these, a colorimetric method 
depending upon the production of acid hematin fulfills these 
requirements. The Newcomer method, utilizing standardized 
color disks in a colorimeter, may be used for comparison; or 
an even simpler method embodies some of the principles of 
the SahH method with modifications to increase its predsion. 
This simple method is highly satisfactory if caution is e.xer- 
cised as to the use of standardized nonfading solutions for 
comparison, as well as an accurately graduated tube and 
pipette.® 
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For many years I have been using a modified Sahli hemo- 
globinometer (Hellige tj^pe), in which, after dilution of the 
blood sample, the hemoglobin is read directly in grams from 
graduations on the tube. With this method, 0.02 cc. of blood 
from the finger is mixed with the customary O.lN HCl reach- 
ing to the mark 10 on the graduated tube. Placing the tube 
containing the mixture in hot water (55°-60° C.) for seven 
minutes has been suggested” as a method to expedite the end- 
point. As an alternative, dilution may be postponed for a period 
of at least twenty minutes to one hour at room temperature. 
After the maximum color has developed, dilution is carried 
out carefully with distilled water until the color of the 
standard is matched. This type of apparatus employs standard 
nonfading prisms, each one of which is fixed at either side of 
the tube containing the diluted acid hematin solution in a 
housing resembling that of the Sahli hemometer. In this type 
the hemoglobin is expressed as grams per 100 cc. of blood, 
the standard for 100 per cent being designated as 14.5 Gm. of 
hemoglobin. It is important to emphasize that it is confusing 
and unnecessary to compare values obtained for infants with 
this adult figure. If facilities are available, it is advisable to 
check this instrument periodically with the oxygen capacity 
or iron methods, in order to determine whether fading of the 
standards has occurred. The simplest procedure, therefore, 
is to express the hemoglobin value as grams per 100 cc. of 
blood by direct reading from the hemoglobinometer tube and 
to report it together with the number of grams of hemoglobin 
normal for the particular age period. 

The values for normal infants from the age of two months 
the time at which usuaUy the lowest level is reached foUowing 
birth, remains fairly constant. The range from two months to 
the end of the first year, according to four recent American 
studies- of hemoglobin value which are significant be- 
cause of their close correspondence, is approximately from 10 
to 12 Gm. of hemoglobin per 100 cc. of blood, values which 
are maintained during the second year of life as well Th 
value of 10 Gm. of hemoglobm may be desiguated as the 
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lower limit of normal. Strictly speaking this is an arbitrary 
figure since it is not unusual to encounter infants, particularly 
prematures or twins, who are normal in every respect but 
whose hemoglobin after the second month falls somewhat be- 
low this value. In the main, however, the full-term infant of 
average birth weight whose supervision is placed under the 
care of the private physician possesses an average hemoglobin 
content of 1 1 Gm. or more. The infant whose hemoglobin per- 
sistently falls below 10 Gm. on repeated examinations during 
the first third of infancy requires careful dietary regulation in 
the subsequent period, often in conjunction with specific anti- 
anemic therapy. 

The clinical appearance of an infant often proves an un- 
reliable index of anemia since pallor may depend upon qualities 
of the skin such as its texture, racial and familial characteris- 
tics, and upon transitory changes in the caliber of the blood 
vessels. 

Whereas with the premature and twin, tests for hemoglobin 
content should be begun during the second month of life, with 
the normal full-term infant these may be postponed until the 
end of the second or third month. 

By following closely infants whose hemoglobin content 
fluctuates about the level of 10 Gm. per 100 cc. of blood, 
carrying out tests at frequent intervals and instituting anti- 
anemic therapy if the same or lower values are consistently 
obtained, treatment is confined to infants in whom the de- 
velopment of iron deficiency becomes apparent and obviates 
the necessity for routine iron administration to all infants. 
Particular attention to the hemoglobin level should also be di- 
rected to all infants who are growing rapidly; to those who 
are troubled by frequent infections, even of minor severity; 
to those whose mothers, during the latter part of pregnancy, 
were known to have exhibited a profound anemia; and to in- 
fants who, during the neonatal period, were suffering from a 
blood dyscrasia such as primaiy'- anemia of the newborn or 
who have sunnved the condition of icterus gravis. Infection 
mav result in serious iron deficiencies, manifested not alone 
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by a diminution in the hemoglobin content but by a decrease 
in the numbers of erythrocytes and by pronounced changes 
in their morphologic appearance. Iron therapy is unsatisfac- 
tory during the acute stage of the infection, but is effectual 
during convalescence. 

Iron Requirement. — ^The amount of iron necessary to 
satisfy the infant’s daily requirements has been determined, as 
in older age groups, by balance studies. Although the iron 
requirement of the infant has been stated to range as low as 
1 to 2 mg. per day,“ even this quantity may be difficult to 
obtain during the period when milk constitutes the sole article 
of diet. For preschool children, it has been demonstrated that 
0.6 mg. per kilogram of body weight is sufficient for main- 
tenance and growth. The difficulties of absorbing iron from 
the intestine, and its presence in food partly in a form not 
available for hemoglobin formation necessitate that infant 
values at least approximate those of older children. In the 
final analysis, the simplest index of an adequate iron intake 
can only be obtained by repeated hemoglobin examinations. 

Inorganic Iron Preparations. — ^With the repeated ob- 
servation in a specific instance that the hemoglobin fluctuates 
about the lower range of normal and that at times drops below 
it, there is a clear-cut indication for iron administration. When 
this condition exists as well in the older infant who is on mixed 
feeding, medicinal treatment should likewise be instituted since 
the results are more rapid. Organic iron preparations are un- 
suitable for hemoglobin synthesis, whereas the experience of 
recent years has repeatedly confirmed the striking results with 
inorganic iron. The choice of an inorganic preparation for 
the infant, as for the adult, depends upon its acknowledged 
activity, ease of administration, tolerance, inexpensiveness and 
solubihty. The latter consideration applies particularly to 
the infant since inorganic salts that are readily ingested by 
the adult may be unsuitable for the infant. The absorption 
of iron from the intestine of the infant is subject to a variety 
of influences; in part similar to those of the adult and in part 
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resulting from local conditions incident to its own stage of de- 
velopment. The dosage of iron to be administered depends, 
therefore, on these considerations, so that a specific amount 
cannot be definitely assigned for a particular age. The dosage 
should be controlled by frequent hemoglobin estimations, not- 
ing at the same time tolerance of the infant for the prepara- 
tion employed. The dosage of iron must be considered in re- 
lation to the iron content of the salt prescribed; these differ- 
ences being illustrated in the following list of commonly used 
preparations: 

Reduced iron, U.S.P., contains not less than 90 per cent 
metaUic Fe. 

Ferrous sulphate, U.S.P., contains not less than 20 per cent 
Fe. 

Ferrous lactate, N.F., contains not less than 19.36 per cent 
Fe. 

Saccharated ferrous carbonate, U.S.P., not less than IS per 
cent ferrous carbonate (equivalent to approximately 7.5 
per cent iron). 

Iron and ammonium citrate, U.S.P., brown scales, contains 
not less than 16.18 per cent Fe.; green scales, not less 
than 14.5 per cent Fe. 

Ferric pyrophosphate, N.F., soluble scales, contains not 
less than 10.5 per cent Fe. 

Ferric chloride, U.S.P., not less than 20 per cent Fe. 

Ferric glycerophosphate, N.F., not less than 17 per cent Fe. 

Table 1 gives a partial list of the preparations and their 
dosage as mentioned in the recent literature. 

The choice of an iron salt may be confusing unless it is 
remembered that whatever inorganic salt of iron is employed, 
satisfactory'^ results can be obtained with it provided it is 
prescribed in adequate dosage. With the infant, however, the 
salt should be preferably soluble so that it may be administered 
in water, milk or a fruit juice. Reduced iron and saccharated 
ferrous carbonate possess the disadvantage of requiring sus- 
pension because of their insolubility. In recent years iron 
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and ammonium citrate has enjoyed deserving popularity since 
jvidespread usage has confirmed its effectiveness, while its 
solubility and ease of administration have rendered it espe- 
cially attractive for infant medication. Iron and ammonium 
citrate is commonly prescribed in stock solution form usually 
in a strength of 10 per cent. WTiile this is satisfactory, my 
practice has been to employ the powdered scales, a small dose 
of only 5 grains being offered at the start. With the assurance 
that the medication is well tolerated, the amoimt is gradually 
increased. Sweetened solutions of iron kept for any length 
of time require alcohol as a preservative. When the salt is 
dispensed in capsules, they are opened before feeding and the 
contents dissolved in the bottle or glass of mUk; or water or 
sweetened orange juice may be used as vehicles. At times 
during treatment vomiting, constipation or diarrhea follow the 
use of the salt, especially if the dose is suddenly increased. 
Should these untoward symptoms appear, the quantity of iron 
may be temporarily reduced, following which it may be 
gradually stepped up to the level necessary to promote hemo- 
globin regeneration. I have found that in some instances gas- 
tric irritation could be related to the fact that the scales of 
iron and ammonium citrate were not thoroughly pulverized. 
In the event this cannot be satisfactorily accomplished, re- 
liable proprietary preparations are available in capsule form, 
each containing 7 to lYz grains of the salt. In the infant ■with 
nutritional anemia of a moderate grade the desired hemoglobin 
level can be obtained usually with a daily dose approximating 
1 grain of iron and ammonium citrate per pound of body 
weight, totaling 15 to 30 grains. With severe cases in older 
infants 45 grains and more are at times required, and it is 
surprising how well these amounts are tolerated. It may be 
desirable, however, when the dosage appears excessive, either 
to supplement the iron w'th traces of copper or to replace the 
iron and ammonium citrate mth another salt, particularly if 
refusal is encountered. 

As already stated, although there is seldom a copper de- 
ficiency in h\'pochromic anemia, instances of nutritional anemia 
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in infants have been recorded in which the introduction of 
minute traces of copper to the iron salt resulted in prompt 
acceleration of hemoglobin production from a previously sta- 
tionary level. Although the same results may have been ac- 
complished by substituting another iron salt or still further 
increasing the quantity of the original preparation, the intro- 
duction of a small copper supplement should be kept in mind 
when simple nutritional anemia becomes- refractory. 

Iron and ammonium citrate may be dispensed with copper 
sulphate in solution form as follows: 


Iron and ammonium citrate S.O Gm. 

Copper sulphate 0.06 Gm. 

Simple s>Tup to make ... . . 60.0 cc. 


One teaspoonful of this solution contains approximately 5 
grains of the iron salt and Vis grain of copper sulphate cor- 
responding to about 20 mg. of metallic iron and 1 mg. of cop- 
per respectively. Recently Fantus’^® has pointed out that 
syrup of cinnamon of the Sixth National Formulary constitutes 
an excellent vehicle for iron and ammonium citrate. With 


the same quantity of the vehicle the iron salt may further be 
increased to twice or three times in strength (10 Gm. to 15 
Gm.) while the dosage of copper remains unchanged. Three 
teaspoonfuls daily of the largest amount (15 Gm. of iron and 
ammonium citrate in 60 cc. of the vehicle) prescribed for the 
infant contains approximately 45 grains of the iron salt and 
the Vr, grain of copper sulphate. The utilization of iron is 
subject to so many individual factors, however, that an exact 
dosage cannot be stated but must depend upon repeated hemo- 
globin estimations. 


Although with careful regulation of dosage, ferric am- 
monium citrate has fulfilled the requirements of a reliable iron 
salt for the cure of nutritional anemia, recent studies have 
emphasized the advantages of ferrous compounds. The claims 
for the larier are based on experimental observations, showing 
that iron in only the ferrous state is absorbed from the gastro 
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intestinal tract and that the potenc}'^ of any iron salt depends 
upon the degree to which free ferrous ions are liberated follow- 
ing its ingestion. The greater utilization of iron, as derived 
from the ferrous salts for hemoglobin formation in hypo- 
chromic anemia, has been demonstrated by Witts.^^ 

Of the ferrous salts, the sulphate has generally been 
chosen for clinical use — ^its superiority supposedly resting upon 
the activity of its ferrous ions and upon the smaller dosage 
required to secure a therapeutic result as compared with the 
more complex ferric salts heretofore employed. Its solubility 
makes it preferable to its earlier bivalent predecessor, sac- 
charated ferrous carbonate. Clinical trial at the hands of many 
clinicians has already attested to the advantages of the ferrous 
iron, principally because the hemoglobin level is raised with 
smaller doses. 

It has been pointed out by Parsons and Hawksley^® that 
ferrous salts in solution tend to be converted to the ferric 
form. To prevent oxidation they recommend, as a suitable 
vehicle for ferrous sulphate, a syrup made by dissolving glu- 
cose in water. These authors noted a favorable response in a 
few infants with only 12 grains daily. Practically, the ad- 
ministration three times daily of a teaspoonful of a solution 
of 4 Gm. of ferrous sulphate in 60 cc. of glucose solution 
would assure this intake, although actual dosage can be de- 
termined only by progress of the anemia. While the exact 
strength of the glucose solution required to prevent oxidation 
is not known, it appears that a concentration above 25 per 
cent is essential. The ease with which ferrous sulphate under- 
goes oxidation indicates that its efficacy may depend upon 
other properties than its supposed ready yield of ferrous ions. 
Small quantities of this medication should be ordered, other- 
wise a preservative is necessary. Powdered ferrous sulphate 
may also be dispensed in 3- or 4-grain capsules and admin- 
istered according to the suggestions mentioned for iron and 
ammonium citrate. To assure maintenance of its ferrous state, 
relatively few capsules should be kept on hand at any one time. 

In the main, ferrous sulphate has been employed in adults 
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with hjfpochromic anemia and there is no reason to expect 
that it cannot be employed with similar satisfaction in the 
treatment of nutritional anemia of infancy. Actually the ideal 
iron preparation for use in infancy has not yet been deter- 
mined. The most favorable results are obtained by the exer- 
cise of skill in the administration of one of the inorganic salts 
whose activity has been proved by clinical trial. 

Diet. — ^The diminished iron content of milk has led to the 
suggestion that it be mineralized with iron and copper pre- 
liminary to distribution. The milk employed by Mackay," in 
which iron and ammonium citrate had been incorporated, 
served effectively as a prophylactic agent against nutritional 
anemia. With the means available of detecting the earliest 
signs of a diminished hemoglobin concentration and the prompt 
institution of antianemic therapy, this procedure appears un- 
necessary. The majority of infants, whose diet is adequately 
supervised and who are free from infection, maintain a level 
of hemoglobin production well within the normal range. The 
reason for this probably rests with the earlier introduction of 
a mixed dietary characteristic of present-day pediatric practice. 

Prolonged lactation or an exclusive diet of milk constitutes 
the outstanding cause of nutritional anemia. Refusal of solid 
food persisting through the latter half of the first and during 
the second year of life, has often been productive of such 
severe anemias that transfusion becomes necessary. At times, 
the parent or nurse is at fault in that too much reliance is 
placed upon the conception that milk constitutes a complete 
food, so that the intelligent persistence in offering solid food 
is neglected. 

Nutritional anemia produced in the infant in this manner 
is comparable to that of the young experimental animal who 
is maintained on an exclusive nailk diet. The iron from pre- 
natal stores and that derived from blood destruction in the 
neonatal period vary quantitatively to such a degree with the 
individual infant that it is impossible to foretell exactly when 
the introduction of solid food becomes essential. When the 
blood examination reveals a diminishing- hemoglobin content 
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in an infant after six months, who is refusing solid food, the 
ingestion of milk requires curtailment. It is at times necessary 
to reduce the milk intake drastically before solid food is taken 
by the infant. It should be remembered, however, that the 
most important factor in the rapid correction of the anemia 
consists in the administration of medicinal iron in adequate 
dosage simultaneously with diet changes. 

The addition of cereals to the diet between three and four 
months of age contributes little to the mineral requirements 
of the infant. With the exception of oatmeal and whole wheat, 
cereals are notably deficient in iron, since the process of milling 
deprives the grain of its germ and the outer layers in which 
this mineral is held. A special cereal mixture* has been de- 
vised by Tisdall, Drake and Brown^® which contains the vita- 
mins and mineral elements including iron in appreciable 
amounts. While feeding this cereal in the treatment of anemia 
in the experimental animal has led to contradictory results,^®’ 
an elevation of hemoglobin was noted when it was included in 
the diet of older infants and children. Since a primary object 
in the prevention of nutritional anemia consists in the choice 
of foodstuffs rich in iron, this special cereal mixture deserves 
clinical trial to determine its suitability for restoring the 
diminishing iron reserves of the infant. 

Vegetables introduced in the dietary of the infant at about 
the fifth month serve in a great measure as a source of the 
constituents essential for hemoglobin synthesis. As already 
stated, hemoglobin consists of a protein, globin and of hematin; 
the latter consisting of iron in association with four pyrrole 
groups. VTiile safeguarding the daily iron intake by the young 
infant against depletion of iron reserves is undoubtedly ac- 
complished by the adequate intake of vegetables, it is probable 
that the latter constitute a source of other factors required for 
promoting blood formation. A recent study by Patek"^ in- 
dicates that the human body can use preformed pyrrole sub- 


*This is manufactured by Mead Johnson & Company and is known as 
^lead’s Cereai, and in its dried and precooked form as pablum. 
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stances, as derived from chlorophyll, for the building of hemo- 
globin. It is interesting, however, tliat in nutritional anemia of 
infancy there appears to be no deficiency in the organic factors 
as represented by amino-acids and pyrrole substances, since 
the blood responds rapidly to the addition of sufficient in- 
organic iron alone. Our knowledge in this respect, however, 
is still incomplete and the early feeding of vegetables may also 
serve as a means of restoring diminishing reserves of organic 
elements. 

Solid foods are introduced in the diet of the young infant 
sooner than formerly, so that cereals are now commonly added 
at the third month, pureed vegetables, fruits and egg between 
the fifth and seventh months, and meat by the tenth month. 
With the realization that this program is empirical and in the 
endeavor to supply the infant with additional sources of the 
necessary vitamins and minerals as soon as possible, some of 
these foods, such as egg, have been included by practitioners 
at even earlier periods. In recent studies by Schlutz^^' of 
the iron metabolism of normal infants who had been fed 


spinach in addition to the milk formula from the age of five 
weeks, no beneficial effect was noted upon the iron retention. 
The diminished secretion of gastric juice in many yoimg in- 
fants doubtless influences the impaired absorption of iron 
despite the most zealous efforts to prepare vegetables properly 
for infant consumption. 


From the classification by Stiebeling^* of a large variety of 
fruits and vegetables according to their iron content, the 
following list has been prepared to apply more especially to 
the period of infancy. Obviously, relatively few of the foods 
enumerated are adapted for the infant of five months when 
vegetables are started, but with increasing age and develop- 
ment they can be gradually incorporated in the diet. It is 
also apparent that many of these foods cannot be consumed 
in sufficient quantity to satisfy the iron requirement, but they 
can contnbute to it in part when included in the more 
tensive dietarj. assortment offered the older infant 

0. the 


\ 
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TABLE 2 

Iron Content op Vegetables and Fruits 
(After Stiebeling^’) 


EXCELLENT 
(0.00160 per cent or 
more) 

GOOD 

(0,00080 to 0.00159 per 
cent) 

FAIR 

(0.0004 to 0.00079 per 
cent) 

Beans, lima 

Artichokes 

Apricots 

Beet tops 

Asparagus 

Avocados 

Chard 

Beans, green string 

Bananas 

Dandelion greens 

Beets 

Beans, yellow wax 

Kale 

Broccoli, sprouting 

Cabbage 

Parsley 

Cauliflower 

Carrots 

Peas, English garden 

Escarole 

Celery, stalk 

Spinach 

Green lettuce 

Mushrooms 

Turnip tops 

Potatoes 

Okra 

Water cress 

Blackberries 

Blueberries 

Raspberries 

Onions 

Oranges 

Parsnips 

Rhubarb 

Squash, winter 
Strawberries 

Tomatoes 

Turnips 


analysis of the edible portions as prepared for table use. The 
lack of conformity of iron values, as noted in the determina- 
tions of a number of investigators, arises from the multiplicity 
of methods employed, the preparation of the specimens before 
analysis and natural variations in the moisture and iron con- 
tent of different samples of the same food material. In ad- 
dition to the foods stated, prunes, dates, wheat bran and lentils 
have been pointed out by other observers as possessing a high 
iron content. 

Of the foods observed by IITiipple and his associates-*'’ ' 
to be potent for hemoglobin regeneration in the experimental 
anemia of dogs produced by bleeding, liver surpassed all 
others, beef, calf, pig and chicken liver being equally favorable. 
Apricots, peaches and prunes were greatly superior to the 
common vegetables, an obsenmtion which was explained by the 
presence of iron in combination with other important minerals. 
The remarkable response to liver was attributed not alone to 
the iron content but to the storage of organic factors con- 
cerned with hematopoiesis. 
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Recent studies have shown that the total iron content of 
foods does not correspond to its utilization for hemoglobin 
formation. With the aid of Hill’s dipydridyl method, Elvehjem 
and his associates'^ have determined the inorganic iron frac- 
tion of various foods. The availability of this portion for 
hemoglobin regeneration as distinguished from the hematin 
or organic iron was demonstrated by appropriate feeding ex- 
periments with anemic rats. A direct quantitative relation- 
ship existed between the amount of iron determined by the 
reagent and the hemoglobin formation in these animals. The 
iron composition together with the available fraction of a small 
group of foods as determined by these investigators is listed 
in the following table; 


TABLE 3 

Avmlaiilk: Iron As Compared vitji Tot/VL Ikon 
(.‘Vfter Kohler, Elvehjem, and Harl*9 


I'ckkIs. 

Total Fe 
(per gram dry 
material). 

Available Fc 
(per gram dry - 
material). 

Per cent 
available. 

Lima beans 

0.074 

0.054 

73 

Lima beans 

0,074 

0.052 

70 

Peas (canned) 

0.122 

0.110 ! 

90 

Peas (fresh) 

0.118 

0.085 

72 

Bananas 

0.014 

0.0086 

61 

Apricots 

0.043 

0.021 

50 

Lettuce f Batch 1) 

0.230 

0.066 

28 

Lettuce (Batch 2) 

0.304 

0.064 

21 

Parsley (dried) 

0.304 

0.069 

23 

Spinach (fresh) 

0.352 

0.067 

19 

Beef liver (Batch 1) 

0.260 

0.180 i 

69 

Beef liver (Batch 3) . . . . 

0.181 

0.130 

72 


The availability of iron for hemoglobin formation was also 
studied by Summerfeldt-" from the standpoint of its solubility. 
This was estimated from the interaction of various foods with 
an artificial gastric juice similar in composition and in reaction 
n-ith that of children between the ages of three and twelve 
years. The amount of iron brought into solution was found 
to compare favorably with the fraction utilized for hemo 
globm formation as tested in anemic animals Decreased 
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solubility values, however, would probably have been obtained 
on exposure of these foods to a medium similar to that of the 
gastric juice of infants. The value of foods for their iron 
content will probably be appraised in the future in relation to 
the component which is soluble and available for hemoglobin 
regeneration. 

The necessity of copper as an adjuvant to iron in hemo- 
globin synthesis in experimental animals has been established 
but whether a deficiency in this element can occur with the 
ingestion of the ordinary diet has been debated. In the young 
infant on a sustained mOh diet deficient copper stores are con- 
ceivable so that copper content of various foods assumes im- 
portance. Of 159 samples of common foods analyzed by 
Lindow, Elvehjem and Peterson^® the copper content ranged 
from 44.1 mg. of copper per kilogram of fresh calf liver to 0.1 
mg. of copper per kilogram of fresh celery. Within this range 
the following foods may be included as possessing a copper 
content above the average, and many of them with the proper 
preparation may be adapted for use during infancy: arti- 
chokes, lima beans, oatmeal, mushrooms, wheat bran and 
wheat germ, apricots, prunes (both dried), calf and beef liver, 
cod fish, lamb chops, chicken (dark meat) and egg yolk. 

Liver may be regarded as the most important food offered 
to the infant for the prevention and treatment of nutritional 
anemia for it constitutes a rich source of iron and copper and 
of organic factors required for red blood cell and hemoglobin 
formation. The difficulties encountered in feeding adequate 
amounts of liver, even to older infants, necessitate resourceful- 
ness in its preparation. After a short period of boiling or broil- 
ing, it may be scraped, minced or ground; while at times, 
feeding is facilitated by changing off from calves’ liver to beef 
or chicken liver. The parenteral injection of various fraction.s 
of liver and treatment by various concentrates as substitutes for 
the whole organ are unnecessary', especially when it is realized 
that the guiding principle in the treatment of nutritional anemia 
is to overcome an iron deficiency. It should be emphasized that 
iron in adequate dosage constitutes the most effective weapon 
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in combating this form of anemia in infants and that it sur- 
passes in potency and in rapidity of action any of the food- 
stuffs enujnerated. The latter are essential, however, as 
sources of iron to meet the daily requirement and to provide 
stores for future needs, not alone of iron but of other factors 
that enter into hemoglobin synthesis. 

A discussion of the management of nutritional anemia 
would be incomplete without mention of the role of vitamins 
and of heliotherapy It can be said for the former that modern 
feeding takes cognizance of the need of an adequate supply of 
the most important vitamins from birth. Severe grades of 
rickets are at times observed without anemia; on the other 
hand, rickets may be cured leaving the associated anemia un- 
affected. Parsons and Smallwood®” have pointed out that, 
excepting changes produced by hemorrhage in advanced cases 
of scurvy, there are certain hematologic features which serve 
to differentiate the anemia of infantile scurvy from those pro- 
duced by iron deficiency. The ingestion of adequate amounts 
of the essential accessory food factors is not required for the 
cure of nutritional anemia, but it is nevertheless contributory 
toward the state of health essential for the maintenance of a 
normal hematopoietic balance. 

As with the vitamins, it cannot be denied that sunlight 
exerts a beneficial effect upon the infant although the physio- 
logic processes involved are not always obvious. The lack of 
exposure to the sunlight does not, however, precipitate nutri- 
tional anemia and the studies designed to determine the in- 
fluences of irradiation upon the hemoglobin and red blood cells 
have led to contradictory results. In the evaluation of various 
antianemic agents, ultraviolet irradiation cannot be regarded 
as a dependable agent either for the amelioration or cure of nu- 
tritional anemia in infancy. 
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THE CARE ANT> FEEDING OF THE PREMATURE INFANT; 
WITH SPECIAL REFERENCE TO SIMPLE MILK MIX- 
TURES 

There are three important considerations in the care of the 
premature infant, viz.; nursing, maintenance of body heat and 
feeding. 

A good, careful nurse may mean the difference between life 
and death. She is worth a dozen incubators. The premature 
must be watched carefully at all times. Vigilance must never 
be relaxed, especially during the first two weeks of life. Every 
detail is important. Handling should be reduced to an absolute 
minimum. The infant should not be taken out to nurse or 
lifted from its crib to be fed. Daily weighings are unnecessary. 
This may be done every second, third, or fourth day, depending 
upon the condition of the baby. OH baths can be given every 
other day. For the first forty-eight hours it may be best to 
leave the premature absolutely alone except for feeding and to 
treat symptoms only as they arise. After being oiled at birth 
the infant should be wrapped in a jacket of cotton wadding and 
placed in his crib in the Fowler position. The jacket is not 
absolutely necessary if an incubator is used. The Fowler posi- 
tion is preferred because it is the position favored in cerebral 
hemorrhage and cerebral hemorrhage is a common finding in 
these cases. Respiration also seems easier with the ' head 
elevated. In this position the infant can more readily be ob- 
served. His importance as a sick individual in a crowded 
nursery is emphasized. Occasionally, edema of the extremities 
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or scrotum may develop when the infant is kept so for too long 
a time. Placing him flat on his back will cause a disappearance 
of this swelling. 

Twenty cc. of blood should be given intramuscularly if 
there is suspicion of cerebral bleeding. In fact, some observers 
go so far as to advocate the use of blood intramuscularly as a 
routine procedure in the treatment of all premature infants. 
Oxygen with from 5 to 10 per cent carbon dioxide or, pref- 
erably, oxygen alone is also of distinct advantage. It certainly 
is indicated when cyanosis is present. A concentration of 40 
per cent oxygen is desirable. The oxygen tent is the method 
of choice but it is not always available. A funnel held close to 
the nose has given complete satisfaction. Nasal catheters have 
not proved satisfactory for they plug easily and, if kept for 
too long a time in the nasal orifices, wiU injure the delicate 
mucous membranes. 

Maintaining body heat is the second important considera- 
tion. This is best accomplished by a mechanical incubator 
heated with electric bulbs. Such an apparatus is not difficult 
to construct. Electric bulb heating is preferable to the use of 
hot water bottles because the latter require frequent changing. 
The importance of humidity has also been emphasized by 
Blackfan and Yaglou. In order to determine the optimum 
environmental temperature and humidity for various groups 
of premature infants, different fixed percentages of relative 
humidity were maintained by them in nurseries by means of 
an air-conditioning system, and the dry bulb temperature was 
adjusted by trial to the level needed to stabilize the body tem- 
perature. At first, relative humidities of 20 and 80 per cent 
were tried, but later they were changed to 30 and 65 per cent, 
as it was found that relative humidities above 65 per cent were 
distressing to the attendants and symptoms of dehydration 
frequently occurred in premature infants when the humidity 
was kept below 30 per cent over a considerable period. With 
a relative humidity of 65 per cent the air temperature required 
to maintain equilibrium of body heat in infants weighing from 
3 to 5 pounds was found to be about 77° F. YTien the relative 
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humidity was reduced to 30 per cent, however, it was neces- 
sary to increase the temperature to 80*^ F . Alternate exposures 
to each of these two air conditions for a week at a time resulted 
in no significant difference in the stabilization of body tem- 
perature. But in prolonged exposures to relatively low humid- 
ity, marked differences developed. If kept up for two weeks or 
longer, it tended to promote instability of body temperature, 
and general disturbances, such as diarrhea, fever and vomiting, 
were increased. Gains in weight were generally reduced and 
fatalities increased. Continuous exposure to high humidity, on 
the other hand, gave satisfactory results. The effects of inter- 
mediate humidities were also studied, but a relative humidity 
of 65 per cent was found to be more advantageous than any of 
the other values tried. 

With this humidity the temperature requirements ranged 
from 75° to 100° F., depending on the general condition of 
the infant and the body weight. Infants under 3 pounds at 
times required the higher temperatures, 90° to 100° F., to 
maintain a normal rectal temperature, but this need was often 
only temporary. 

Maintaining a relative humidity of 65 per cent is difficult 
in nurseries heated by radiators and ventilated by normal 
means, particularly in cold weather. A large quantity of water 
must be evaporated to reach this point of humidity and this 
can be accomplished satisfactorily only by the use of mechan- 
ical humidifiers, since the actual moisture content of cold out- 


door air is very low compared with what is required indoors. 
For example, if a room 12 x 15 x 10 feet is to be kept at 77° F. 
and at a relative humidity of 65 per cent when the outdoor 


temperature is 20° F. and the outdoor relative humidity 65 
per cent it would be necessary to evaporate a minimum of 3 
pounds of water per hour in order to maintain the desired 
humidity. This is with natural ventilation through windows 

of air per hour 

y ith 25 changes of air per hour, as in Blackfan’s investigation 
o7,, pounds or 4^, gallons of water must be evaporated per 
hour to produce the optimum results. From these figures it^ is 
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easy to see that evaporation from a pan of water on the radi- 
ator, or from a wet sheet, would be entirely inadequate. 

A subnormal temperature, particularly in the low weight 
groups, is a characteristic of prematurity which Blackfan be- 
lieves should be preserved. Attempts to force the body tem- 
perature of these small infants to the supposedly normal level 
of 98.6° F. should be discouraged as in a number of instances 
such a practice was followed by overheating with its resultant 
serious consequences. This view is by no means unanimous 
as many observers feel that the infant’s temperature should be 
maintained above 98° F. and below 100° F. Naturally, if the 
temperature rises above this, steps are taken to lower it. Tem- 
peratures from 100° to 102° F. for periods as long as twelve 
hours and more have often been seen in premature infants, 
however, without deleterious effects. These infants should 
never be permitted to become chilled as serious consequences 
may supervene. 

FEEDING 

In the feeding of the premature, breast milk has been looked 
upon as the “sine qua non.” The doctrine has often been 
promulgated that it is the only safe food for such infants and 
that any success with artificial mixtures is solely a matter of 
luck. Such a belief is a refic of the days when unhygienic 
methods in the collection, transportation and storage of cows’ 
milk often made it unsafe for human consumption, especially 
those born before term. These conditions still exist in certain 
communities, but when one can be assured of clean cows’ milk, 
its use in the feeding of premature infants is safe and, for many 
reasons, often desirable. 

There can be no quarrel with the stand that breast milk is 
the most desirable food for the normal newborn infant. With 
the premature certain other factors must be considered. Breast 
milk is at times difficult to obtain as the child’s own mother 
generally leaves the hospital after two weeks and milk from 
other patients may not be available. If the mother has to 
pump her own breasts and deliver the milk, it may be difficult 
for economic or physical reasons for her to do so. Mothers 
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milk may be purchased but it is expensive and such an ex- 
pense is often a burden to the family. In addition, breast milk 
containing but 1.5 per cent protein hardly seems suitable for 
the needs of such a rapidly growing organism as the premature 
infant. Therefore, in spite of the fact that an imposing array 
of statistics has been advanced to prove that breast-fed infants 
are less likely to suffer from respiratory and gastro-intestinal 
disorders than those artificially fed, it is felt that the sacrifices 
usually made to obtain breast milk are hardly necessary, espe- 
cially since adequate substitutes are readily available. Among 
these substitutes may be mentioned evaporated milk, lactic acid 
or protein milk mixtures. The feeling has existed that cows’ 
milk could not satisfactorily be used as one of these substitutes 
but, in our hands, simple mixtures of cows’ milk, water, carbo- 
hydrate in the form of dextri-maltose, and added protein in the 
form of calcium caseinate have given complete satisfaction. 

During the first week of the premature’s existence the im- 
portant problem is to m'aintain life, not to produce a gain in 
weight. One must not try to force fluid intake. Our routine is 
to start feeding from six to twelve hours after delivery and to 
give a simple milk mixture, as will be outlined below, every 
three hours regardless of the weight of the infant and also a 
5 per cent sugar solution every three hours. In other words, 
the infant receives some fluid every one and one-half hours. As 
the amount of formula taken is increased, the water feedings 
are decreased. It has been claimed that a premature requires 
in twenty-four hours about one sixth of its body weight in fluid 
inclusive of that in milk. However, this amount is not usually 
taken untU weU into the second week, sometimes not even until 
the end of the first month. The appetite of the premature is 
capricious. The amount taken at each feeding varies, espe- 
cially during the first fortnight. In the smaller, weaker infants 
the intake is measured in drachms. One should not attempt to 
force feeding. One is not dealing with a balloon that has to 
be blov.m up. Food is cautiously and slowly increased as the 
infant evidences a desire to take more. The closer the infant 
IS to term the more he may be expected to take, all other things 
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being equal. The use of hypodermoclyses to augment the fluid 
intake is unnecessary except in the exceptional case. 

If the infant can suck on a nipple, he is fed in that manner. 
Otherwise, recourse must be had to a medicine dropper. A 
soft rubber tubing about three inches long and an eighth of an 
inch in diameter is attached to the lower end of a long dropper 
or eye pipet. The soft rubber tubing is inserted at the side of 
the infant’s mouth and passed back to the base of the tongue, 
about 2 inches from the gum line. After the tip of the tube 
has reached the posterior wall of the throat, the bulb is gently 
pressed. 

Occasionally, it may be necessary to feed by gavage. This 
is especially true when feeding produces cyanosis and it is 
desired to administer food with the minimum of discomfort. 
For gavage, a No. 12 French catheter may be used. This is 
marked at three different places: (1) the distance from the tip 
of the ensiform to the bridge of the nose; (2) 2 cm. above 
that; (3) 2 cm. above this last mark. When the catheter is 
passed to the first mark, the tip is from 1 to 2 cm. above the 
cardia. Feeding may be given then without entering the 
stomach. The catheter is always passed with the funnel empty. 
The barrel of an ordinary glass syringe makes a satisfactory 
funnel. If there is marked distention of the stomach, the 
catheter is passed to the second mark. Sometimes it is neces- 
sary to pass it to the third mark to empty the stomach of air. 
The average feeding time should be about three minutes. One 
must be careful to compress the catheter while it is being 
withdrawn. 

Gavage feeding in expert hands may be without danger. 
One must not forget that it is always possible to enter the 
larynx and fluid maj’^ be accidentally introduced into the lungs. 
Some obser\'ers claim that this happens often enough to war- 
rant the prohibition of this method of feeding. Although it has 
its advantages, especially in trained hands, we feel that it is 
not necessary" as a routine procedure. 

A series of sLxteen premature infants under 4 pounds, all 
of whom had been under our care as private patients, were 
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recently reviewed to determine the efficacy of simple milk 
mixtures in the feeding of such infants. Prematures over 4 
pounds were deliberately excluded because feeding is usually 
much less of a problem in the heavier babies and the inclusion 
of these in a statistical study tends to increase the percentage 
of favorable results. Five of the 16 failed to survive. Three 
died within the first twenty-four hours and two expired at the 
age of six and seven days, respectively. Autopsy failed to 
reveal findings of significance except prematurity and, in addi- 
tion, in one infant a subarachnoid hemorrhage was found at 
the base of the skull. Breast milk was given to all of these. 
The birth weight varied from 3 pounds to 3 pounds 10 ounces 
with an average of 3 pounds 4 ounces. 

Five infants received breast milk reinforced with 7 to 10 
per cent carbohydrate. Simple milk mixtures were gradually 
substituted after a period varying from three to seven weeks. 
Chart I illustrates the findings in this series. 

The third group consisted of six infants who received milk 
mixtures commencing six to twelve hours after birth. Chart 
II best illustrates our results with these infants. Attention 
is called to the high caloric intake and the high concentration 
of carbohydrate employed. Sugar was formerly considered 
a major factor in the production of diarrhea in the infant, but 
such a premise is no longer tenable and we have found con- 
centrations of carbohydrate from 10 to 17 per cent most help- 
ful in producing weight increases. 

Chart III illustrates the type formula used and the rate of 
increase carried out in feeding these infants. The addition of 
1 to 3 per cent protein in the form of calcium caseinate (casec) 
was thought helpful in stimulating weight increases. The three- 
hour interval was maintained until a weight of 4M: pounds was 
reached, wffien the night interval was increased to a four-hour 
one. At 5 pounds the four-hour interval was adopted for the 
entire twenty’^-four hours and at about 514 pounds the 2 a. 
night feeding was omitted so that but 5 feedings fq 4 h) were 
given in the twenty-four hours. Vitamin D in the form of 10 
drops of viosterol was given as soon as it was felt that the child 
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Stood a chance of surviving. Orange juice was started at the 
end of the second month. Egg yolk, cereal and vegetables 
were added in that order some time between the fourth and 
sixth months, depending on the child’s progress. As soon as 
possible the 10 o’clock night feeding was discontinued and 
but 4 feedings given in the twenty-four-hour period. A 3-feed- 
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ing schedule was instituted at the earliest opportunity, usually 
between the seventh and eighth months, at which time meat 
was added. 

In the feeding of these infants, as well as in the feeding of 
the normal infant, every attempt should be made to simplify 
the procedure so that the mother’s burden is made as light as 
possible. 
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CLINIC OF DR. LDCY PORTER SUTTON 
Children’s iMedical Service, Bellevue Hospital 


THE MANAGEMENT OF RHEUMATIC HEART DISEASE 

Whenever one becomes interested in a certain disease, 
it is a great temptation to become so absorbed in it that each 
observation, new to oneself, seems startling and important. It 
is a salutary and humbling thing to go back in medical history 
and learn how long ago physicians equipped only with their 
senses and with no instruments of precision noted clinical con- 
ditions which we are rather wont to consider something new 
under the sun. Storck, for instance, described rheumatic 
pleurisy in 1762, and in 1776 Van Swieten recognized that the 
heart becomes involved in rheumatism. He said, “Sometimes 
when the pain of rheumatism in the limbs ceases there arises an 
anxiety of the breast, a palpitation of the heart and an inter- 
mitting pulse.” David Pitcairn lecturing at St. Bartholomew’s 
Hospital about 1788 taught that acute rheumatism and heart 
disease were but different manifestations of the same disease. 
But although study of the heart received great impetus from 
the invention of the stethoscope by Laennec in 1819 this con- 
ception of heart disease as being an integral part of the picture 
of rheumatic infection did not receive \vide acceptance for 
many years. 

In 1843 Sir Thomas Watson pointed out that children as 
young as three or four years might develop carditis and said 
that the earlier tliey had acute rheumatism the more certainly 
was the heart involved. Two years later Latham said, “Listen 
ever>' day to the cases of rheumatic fever, for the endocardial 
lining may be involved even in the mildest cases.” And these 
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are points which those of ns who have studied rheumatic heart 
disease particularly in children are apt to stress as if it were 
something of a new idea. 

Yet, as far as the human race goes, two hundred and fifty 
years or so is a short time, and it is during such a period that 
our knowledge of the clinical aspect of rheumatic fever has 
become defined, and the sociological importance of the disease 
has become clear. 

In focussing our attention on rheumatic fever, in showng 
us how to study it, in delineating its complicated features, and 
in making fundamental studies, there is no one to whom mod- 
ern medicine owes a greater debt than to Homer Swift. 

The title given me to speak on, the management of rheu- 
matic heart disease, is so comprehensive that it will be impos- 
sible to cover every important aspect. I shall therefore discuss 
first the general aspects, and then a few special procedures 
which we have found useful on the Children’s Medical Service 
at Bellevue Hospital. 

I have already said how much was known long ago about 
the clinical aspects of the disease, and even how some physi- 
cians had a conception of* it which approximated the present 
one. The most important advance in recent years is, I think, 
the realization that the consideration of any aspect of rheu- 
matic heart disease cannot be divorced from a consideration of 
rheumatic fever as a whole. 

It is unfortunate that the care of adults and children should 
be separated as it is. Certain conditions in infancy and child- 
hood demand special training and experience, and only those 
w'ho care about children, just because they are children, Mil 
become equipped to handle these matters. But when a disease 
which is not wholly confined to one age group is studied during 
one phase by pediatricians and during another by physicians 
w'ho handle adults, considerable gaps in the care of the patients 
are bound to occur. For instance, one of the most important 
features in the management of rheumatic heart disease is that 
of the care of ambulatory patients. .A.t Bellevue Hospital there 
is an adult cardiac clinic run by physicians connected with .Vew 
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York University. This clinic has a large group of rheumatics 
and accepts patients over the age of twelve. Our children’s 
cardiac clinic, with the same medical school connections carries 
a large group of children (between 600 and 700) through the 
age of sixteen. Some of our cliildren when they reach this age 
are willing to go to an adult clinic. But many of them become 
independent, and often resentful of too much supervision. If 
they feel well they dislike to admit that they have any physical 
handicap. Consequently in spite of friendly cooperation be- 
tween the clinics a considerable number of them are lost as to 
adequate medical supervision during the period of adolescence, 
a period which must be just as important to them in terms of 
keeping fit than either early childhood or adult life. Instead 
of having cardiac clinics it would be more logical to have rheu- 
matic chnics, for the care, as a group, of patients of all ages 
who have had any form of rheumatic fever. This would lead 
to better continuity in the observation of patients, and should 
avoid the loss to medical care of individuals of the adolescent 
group. 

The purpose of a clinic should be two-fold; first the care of 
the patients, and second the accurate recording of data so that 
information can be acquired which will lead to better knowl- 
edge of the disease and hence better care of the patients. In 
the relatively short time during which I have been interested 
in rheumatic fever I have been aware of a change in the general 
attitude toward rheumatic heart disease. This in New York 
City has been largely due to the work of the New York Heart 
.Association which has stimulated cardiac clinics to organize on 
a basis which would contribute to the knowledge of heart 
disease, without interfering, in any way, with the care of the 
patients. As a matter of fact, clinics run on such a basis are 
far more apt to give patients intelligent, conscientious super- 
vision than those less well organized. The extent of the work 
that the research service does is indicated by the fact that there 
have been collected 20,000 records of cardiac patients most of 
them from 24 clinics in New York City which cooperate with 
this research serNoce. Analysis of these .records is capable of 
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showing the course of the various heart diseases, and the in- 
fluence of organized systematic care. 

In managing ambulatory patients wth rheumatic heart 
disease two questions must always be uppermost. First, and 
most important; is the infection active? Second, does the 
patient show any evidence of heart failure? 

The first question, is the infection active, is the most diffi- 
cult to answer. A frank attack of polyarthritis, or pericarditis, 
with fever and other evidence of acute infection is simple 
enough to identify. But we know that many patients who have 
never had s}maptoms are found on entering school or when 
applying for working papers to have definite evidence of heart 
disease. About 20 per cent of children with heart disease of 
the rheumatic t3rpe in the Bellevue clinic have never been ill 
with any form of recognized rheumatic infection, and undl the 
chance discovery of heart disease were unaware of the existence 
of the handicap. This lends emphasis to the belief that a large 
part of rheumatic infection of the heart is subclinical. In other 
words, before the inflammatory process in the heart has gone 
far enough to produce physical signs or definite symptoms of 
damage, fairly extensive involvement may already have oc- 
curred. This fact is reason enough for careful supervision and 
frequent observation of patients who have ever had any mani- 
festation of rheumatic infection. One should assume, in spite 
of the absence of proof, that the heart is always involved, even 
when the manifestation is only chorea. A case occurred on our 
service at Bellevue a few years ago which brought this point 
home. A girl of twelve died accidentally toward the end of an 
attack of chorea. She had had two previous severe attacks, 
one of them in Bellevue, and had been observed regularly in 
the clinic. During none of her attacks did she show any of 
the evidence of what we consider proof of the presence of active 
infection. She had at no time had fever, tachycardia, elevation 
of the white blood cells or poljmuclears, or enlargement of the 
heart. She had had an inconstant systolic murmur heard just to 
the left of the sternum, the tj^pe commonly interpreted as being 
functional or accidental. At autopsj", however, there was endo- 
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carditis of the mitral valve, and evidence of past inflammation 
of the aortic valve. Another case was striking in another way. 
A two-year-old boy had been on the ward ivith paratyphoid 
infection — the first illness he had ever had. At that time it 
was noted that he had an enlarged heart and a loud harsh sys- 
tolic murmur widely heard but maximum in the third and 
fourth spaces close to the sternum. A tentative diagnosis of 
congenital defect of the heart was made. Two days after dis- 
charge he was readmitted with high fever and swelling of the 
back of one hand. Examination of the heart showed no change. 
His temperature came down and the swelling disappeared, 
leaving him with the aspect of a poorly nourished, chronically 
ill child. One day his father brought him a balloon and he 
played with it rather actively in bed. Soon after he suddenly 
dropped dead. Autopsy showed extensive endocarditis and 
myocarditis, definitely rheumatic in type. These two cases are 
extremes, but show clearly how inadequate are our clinical 
resources in proving the presence of active inflammatory proc- 
esses in the heart. Even the erythrocyte sedimentation rate 
is not an infallible guide; we have had a number of children 
with active carditis, even pericarditis, who had consistently 
normal sedimentation rates. 


The first step, then, in the intelligent management of rheu- 
matic cardiacs is to realize that active infection may be present 
without clear-cut evidence. It is the repeated doses of infec- 
tion, either the subclinical or the acute, which cause eventual 


deformity of the heart and permanent Interference with its 
functional abihty. Once this conception is clearly in mind the 
importance of identifying rheumatic individuals and of giving 
them meticulous care during the very beginnings of their dis- 
ease becomes obvious, mat this care should consist of can be 
stated in very general terms. Since rheumatic fever is an in- 
fection the exact etiology of which is still unknown, the best 
we can do is try to help each individual to keep as close to his 
optimum state of health as possible in order to increase his 
resistance to infection. This means attention to his diet his 
daily regime, the amount of rest and of recreation he gets’. If 
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he already has heart disease, his activities should be regulated 
so as nearly to approximate his full capacity, but never quite 
reach it or to go beyond it. It may mean removing infected 
tonsils and the care of any other abnormal condition. It means 
keeping an alert eye for the slightest suspicion of reappearance 
of the rheumatic infection. 

The management of a clinic patient who is suspected of hav- 
ing subacute rheumatic infection is always difficult. He is 
not sick enough to be hospitalized, and if told to go to bed at 
home is quite likely to be unwilh’ng to do this. I wish that 
instead of having cardiac convalescent homes we had institu- 
tions designed to take the very early, the subcUnical, type for 
prolonged care such as patients in the early stages of tuber- 
culosis can get. This will probably eventually happen, but not 
until we get away from the emphasis on heart disease, and 
think whoUy in terms of the rheumatic infection, of which heart 
disease is the most serious and disabling end-result. Prolonged 
bed rest under good hygienic surroundings is a primary re- 
quirement for the treatment of rheumatic heart disease in its 
very early as well as late stages. 

Little more can be said actually about the management of 
ambulatory patients. With the exception of digitalis, no drug 
is of particular importance, as far as the heart itself goes. 
Secondary anemia which is fairly common in these patients 
should be treated appropriately. The indiscriminate use of 
salicylates or similar drugs is to be deplored, since they may 
mask symptoms which would be important in recognizing ac- 
tivity of the infection. In fact, I think these drugs should 
never be given over a period of time except when the patient 
is in bed and under close observation. This is not to say that 
these drugs are not of great value in the treatment of certain 
phases of rheumatic fever, but the idea that they should be 
given over periods of months to ambulatory patients with the 
idea of preventing recurrences seems to me to be very ques- 
tionable. 

Digitalis is of considerable value in the treatment of am- 
bulatoiy" cardiac patients, even in the absence of auricular 
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fibrillation, where its value is unquestioned. Several children 
in our clinic take digitalis regularly. One is a particularly 
interesting case. She first came to Bellevue at the age of 6 in 
1932 in heart failure evidence by cyanosis, tachycardia and 
great dyspnea. The massive dose method of digitalization 
caused the signs of failure to disappear, and the heart rate came 
down to normal. The maintenance dose was discontinued after 
she had been up and around for a time and she was discharged. 


She returned in a few weeks again in failure, and the story was 
repeated a second and then a third time. She is now on digi- 
talis regularly, and as long as she takes 1 cat unit a day she 
is comfortable, active, attends school and is functionally in 
class 11 A. This is an unusual case, but there are others who 
with digitalis lead a relatively comfortable life. When the 
drug is omitted, the heart rate gradually creeps up again and 
symptoms of failure begin to recur, usually in two to three 
weeks. These children are given an amount of digitalis neces- 
sary for one or two weeks, and return regularly for examina- 
tion and further supply. They are carefully instructed in the 
symptoms of overdigitalization and no difficulty has been en- 
countered with this. The need for digitalis only occurs in the 
rather badly damaged heart, so that it can be thought of almost 
as a life-prolonging last resort. 

Rheumatic patients should be taught to have great respect 
for colds and sore throats. It happens over and over again 
that a pharymgitis or tonsillitis in a rheumatic subject is fol- 
lowed in ten days or so by a flare-up of the rheumatic infection. 


It is quite true that this sequence of events does not always 
follow but it happens so frequently that one cannot escape the 
conclusion from purely clinical observation that there is a 
relationship of some sort. Patients should not only take care of 
themselves during even a mild cold by going to bed for several 
days, and perhaps using local treatment, but should avoid pos- 
sible contacts with indmduals who have colds. FoUowine a 
cold they should be examined carefully for several weeks for 
e^ndence of infecUon. mether this type of care accomplish^ 
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anything I am not certain, but it is a relatively simple precau- 
tion to take. 

The management of in-patients with rheumatic heart dis- 
ease is quite a different matter. They are usually acutely ill, 
at least when they are first admitted to the hospital, and the 
relief of s3Tnptoms is the first concern. First and foremost, as 
always, the patients need rest as complete as possible whether 
they have acute carditis with or without failure. Sedatives or 
narcotics should be given in sufficient quantity to make the 
patient quiet and as comfortable as possible. If after a few 
days the signs of failure have not diminished on rest alone, 
digitalis should be given. , If optimum dosage of this drug is 
insufficient to control the failure altogether, theocin may be 
adnunistered. If this is unsuccessful in getting rid of accum- 
ulated fluid, a mercurial diuretic may be used. In general, 
however, if rest and digitalis is not enough, one can assume that 
there is an extreme grade of myocardial involvement, and that 
even though the failure is relieved by other means, the prog- 
nosis is grave. Congestive failure in itself is a serious mani- 
festation, and there is a limit to the number of attacks which 
a patient can survive. The greatest number of attacks of con- 
gestive failure I have seen occur in one child was eight. This 
boy was extraordinary from several points of view. He was 
under close continuous observation from the age of five until 
his death at eleven, and he had had auricular fibrillation since 
the age of six and one-half. Each attack of failure occurred 
following a fresh exacerbation of rheumatic infection, several 
times while he was taking a maintenance dose of digitalis. He 
finalty died in congestive failure. Only the care which this boy 
received and the constant use of digitalis kept him alive so long. 

Failure is almost certain to follow pericarditis, which is 
probabl}’^ the most severe manifestation which rheumatic car- 
ditis can take. We now at Bellevme give digitalis at the begin- 
ning of an attack of pericarditis with the idea that since signs 
of failure are practically sure to follow, the failure may be 
more easih' controlled if the drug is given early. This pro- 
cedure has only been followed for the past year or so, and 
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whether it is of value in checking the development of the signs 
of congestive failure cannot be determined until a careful 
analysis of the records has been made and compared witli 
those of patients not so treated. 

The incidence of pericarditis varies from year to year, just 
as the severity of rheumatic fever varies. Last year, for in- 
stance, was a relatively light year at Bellevue, at least among 
the children, and for the first time in years there were several 
periods when there were no patients who showed rheumatic 
nodules. This year on the other hand, the rheumatic season 
began early with unusually severe attacks of the disease. 

For the treatment of the pericarditis, which implies the 
presence of a pancarditis, absolute rest is essential, with drugs 
if necessary to secure this. Pain, which is often referred to 
the left shoulder, is by no means the rule, but when present is 
controlled better by drugs than by ice-bags or hot water bags 
over the precordium, although sometimes patients are relieved 
by these measures. 

With rare exceptions, the course of an attack of pericarditis 
is a stormy one. The patient is acutely ill, and looks like a 
very sick pneumonia. Sometimes the toxicity of the process 
is so great that the patient succumbs within a few days, but 
more often it goes on to the development of pericardial fluid. 

This significance of the posterior chest signs developing 
during pericarditis was brought to our attention by Connor’s 
paper “On the Diagnosis of Pericardial Effusion.” He pointed 
out that these signs indicate the development of a moderate or 
large amount of fluid in the pericardial sac. Probably some 
fluid always develops following fibrinous pericarditis, although 
not always in sufficient quantity to allow an absolute clinical 
diagnosis. If the fluid develops slowly distressing symptoms 
may not follow, but more often the patient is made distinctly 
uncomiortable. Williamson and his coworkers pointed out 
that sudden death may be due to too great intrapericardial 
pressure caused by large amounts of fluid and felt that even 
in rheumatic subjects relief of this pressure by removal of the 
fluid might be justified. His articles led us to study the matter 
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Cohnheim, many years ago had demonstrated that injection of 
fluid into the pericardial sacs of dogs raised the blood pressure. 
He was able to cause cessation of the heart beat in these ani- 
mals by increasing the intrapericardial pressure in this way. 
When the pressure was decreased by out-flow of the fluid from 
the sac, the heart resumed beating even though it had been 
quiescent for two to three minutes. At the same time the 
blood pressure came back to normal. Because of this w'ork, 
the investigations of Williamson and others, and our own obser- 
vation, we feel that the blood pressure can be used as a guide 
to indicate the necessity for tapping the pericardium, ttflien 
clinical evidence of fluid begins to appear, the blood pressure 
should be taken daily, or oftener. If it is rising, if the patient 
is becoming more cyanotic, weaker, more dyspneic, coughing 
more, and complaining of a sense of suffocation, and if posterior 
chest signs have developed we feel that the pericardium should 
be tapped. Going in posteriorly is as simple and safe a pro- 
cedure, providing the amount of fluid is large enough to have 
produced these signs, as a pleural tap. The improvement in 
the patient’s condition, and the relief of distressing symptoms 
follow'ng decrease in the intrapericardial pressure is sometimes 
very dramatic. After the tap the intensity and extent of the 
posterior signs may be very much diminished. Although we 
are not convinced that this procedure makes much difference 
in the progress of the disease, it has in several instances seemed 
to be a life-saving procedure, and in all cases, the patients have 
symptomatically been improved. 

Following an attack of acute carditis, the patient, if he 
survives, goes into the prolonged subacute phase of the in- 
fection, which may last for months or years. The evidence 
indicating the persistence of the active process may be slight, 
for instance only tachycardia present during sleep as w'ell a.'^ 
during the day, and occasional slight rises in temperature. Or 
there may be erythema marginatum, or gallop, or loss of weight. 
Meanwhile, the inflammatory process in the heart is going on, 
or if gradually subsiding, the healing process of fibrosis is 
progressing to produce more deformity of the heart structure. 
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So far, effective therapy at this stage is confined to bed rest 
plus nursing care, adequate diet and dealing with such factors 
as the secondary anemia and foci of infection. 

It is possible, however, that fever therapy, which in general 
is indicated in subacute infections which are not virulent 
enough to stimulate the body’s own defense mechanism, may 
be of value in certain cases. While the value of fever in the 
treatment of chorea was being investigated at Bellevue Hos- 
pital, it was noted that several of the children who had definite 
evidence of carditis of not severe grade at the same time lost 
these signs soon after the fever therapy which was given for 
the chorea. After the observation was first made such patients 
were watched closely. It was found in the series of 150 chil- 
dren with chorea treated by means of fever that 16 had active 
carditis. Of these, 9 had lost the signs of activity by the time 
the treatment for the chorea was finished, and the remainder 
were clinically inactive within seven to ten days later. As a 
result of our own observations, we were led to treat vdth fever 
therapy a small number of children in the subacute phase of 
rheumatic carditis. Radiant energy, rather than a foreign 
protein was used to produce fever. The cases were carefully 
selected from two points of view. First, since the procedure 
seemed a rather radical departure, patients who appeared to be 
in sufficiently good general condition to stand a fever of be- 
tween 105° and 106° F. for five hours were chosen. Second, 
only patients with clear-cut evidence of active carditis were 
treated, since in order to evaluate the results findings which 
could be said definitely to be present or absent had to be used. 
Groups of signs such as persistent tachycardia, loss of weight, 
gallop, fever, nodules, or rash were the criteria used. The few 
patients who have been so treated have done well. By that I 
mean that soon after the treatment the signs of activity have 
either disappeared or noUceably diminished. From only a few 
cases no conclusions can be drawn, other than that such na 

tienls stand fever therapy well, even when there is extensive 
damage to the heart. ' 

The ,.„ly reason for fnenlioning, ^ 
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procedure which is entirely experimental is to reemphasize the 
point that if far-reaching results are to be accomplished ther- 
apeutically with rheumatic heart disease, treatment must be 
directed both toward preventing the development of active in- 
fection, and toward inhibiting the process once it has started. 
Treatment of already established heart disease is almost en- 
tirely s5Tnptomatic and palliative. While we must, of course, 
do our best to care for these patients, we should keep con- 
stantly in mind the wider viewpoint, the importance of which 
I. have tried to demonstrate. 

The death rates from rheumatic heart disease show that it 
is still a formidable enemy of childhood and adult life, even 
though the death rates from acute rheumatic fever have 
steadily dechned over a period of years. This probably means 
that the percentage of the population which is partially in- 
capacitated by this form of heart disease is greater than before. 
There is, however, some evidence to indicate that organized 
care, and the increasing interest in rheumatic fever may have 
had some influence on the death rate in the lower age group. 
Eventually the proper management of these patients can be 
defined in much more certain terms than I have been able to 
do here; but not, I am sure, until the emphasis is consistently 
put not on rheumatic heart disease, but on the recognition of 
the presence of the rheumatic infection in its earliest phases; 
nor until organized care is devoted largely to those rheumatic 
patients who have not yet developed advanced heart disease. 



Medical Clinics of North America 
November, 1936. Next) York Number 


CLINIC OF DRS. LINN J. BOYD 
AND CARL NUSSBAUM 


From the Department of Medicine, the New York 
Medical College and Flower Hospital 


SOME CLINICAL ASPECTS OF PERIARTERITIS NODOSA 

The tendency to regard periarteritis nodosa as a rare path- 
ological lesion of academic interest is rapidly losing ground. 
Ydiile contributions on its pathogenetic relationship to com- 
mon disorders (hyperergy, malignant nephrosclerosis, arterio- 
sclerosis, purpuric and erythematous skin lesions) still domi- 
nate the literature, increasing attention to its variegated clinical 
picture and more frequent consideration in differential diag- 
nosis has led to widespread recognition of its practical im- 
portance and a rapidly mounting number of correct ante- 
mortem diagnoses has resulted. As this report is intended to 
stress clinical aspects, many equally interesting phases have 
been omitted; moreover, since practically any of the smaller 
muscular arteries (or groups of arteries) may be affected and 
since almost every new case presents some unusual features, 
it has seemed advisable to restrict discussion to the symptoms 
more frequently encountered. An abbreviated case report 
follows; 


C. S., white mate, aged twenty-sLx, admitted October 26, 1935 , died De- 
cember 9, 1935. 

On October 17, 1935, he e,-cperienced some pain in the calves which he at- 
tributed to bowling. On October ]9tb, both ankles were swollen and slightly 
tender. The leg pain increased until he n-as unable to w’alk on October 22nd 
He had not prevnously eaten pork and did not work with any heavy metal 
His prc\nous history was negaUve except for pneumonia at eight, tonsillectomv 
at^e^ven and an upper respiratory^ tract infection, one week prior to his present 


On admission the physical examination 
exceptions: slight postnasal dLscharge and i- 


was negative with the following 
ray exndence of frontal and maxil- 
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lary sinusitis; systolic apical murmur; few discrete shotlike inguinal glands; 
intense pain on pressure of calves and in popliteal space: moderate swelling 
of the left wrist. 

On November ls(, pain in the lumbar region and insomnia appeared. 
Routine chest plates revealed an infiltration in the right upper lobe, but there 
were no confirming physical .signs and repeated sputum analyses and gastric 
lavage for tubercle bacilli were negative. The late afternoon and early evening 
temperature persisted, varying from 99° to 102° F., with extremes of 9S° 
and 102.8° F. The pulse closely followed the temperature and ranged from 
74-120. The minimum blood pressure was 100/60, the maximum 120/74. 

On November 12tb, there xvas impaired percussion in the right upper lobe, 
occasional fine rSles; x-ray plates, similar to those previously taken. The 
Department of Tuberculosis reported that “the clinical picture, physical find- 
ings and x-ray films are not consistent udth a diagnosis of tuberculosis.” 

By December 1st, the complaints had disappeared and the patient was 
mildly euphoric. However, he had lost considerable ground; marked loss of 
weight, increased cachexia, sallow face ; caffi au lait appearance. 

On December 6th, he suddenly became dyspneic and there was an expira- 
tory grunt. Respirations xvhich had been 22 suddenly rose to 44-SO. Pulse 
104; temperature 100.2° F. The blood pressure rose to 178/110. Rfiles in 
the chest became larger and the breath sounds exaggerated. The pulse rate 
increased (120) and the respirations were shallow and rapid. Death on De- 
cember 9th. 

The following is abstracted from many laboratory examina- 
tions : 

Muscle biopsy revealed neither parasites nor vascular changes. Inguinal 
lymph gland biopsy showed “non-specific endothelial hyperplasia.” All oi 
many urine analyses shoxved albumin in increasing amounts; at first occasional 
hyaline casts, later many hyaline and granular casts; red blood cells in only 
one specimen. Earl.v blood chemistries were normal ; no report on terminal 
status. Blood Wassermann and gonorrhea complement fixation negative. Many 
blood cultures negative. Agglutination for typhoid, paratyphoid, and raeliteniu 
negative. Red blood cell count showed a gradually increasing hypochromic 
anemia going from 4,900,000 on admission to 3J32,000 at death. White blood 
cells on admission 22,000; weekly blood counts showed no change except an 
une.xplained rise to 40,850 the second week of hospitalization and a terminal 
decline to 16,100. Eosinophiles usually 1 per cent; 3 per cent in one count. 
Platelets averaged 225,000. One specimen of feces showed ocm of .Ascans 
lumbricoides; no other parasites found in several e.xaminations. The sedimen- 
tation time gradually increased from 20 to 65 (one-hour readings) dunng 
hospitalization. Icterus index 17: van den Bergh — positive delayed. Electro- 
cardiograms negative. 

The presumptive clinical diagnosis was: periarteritis 
nodosa. Terminal bronchopneumonia. The postmortem diag- 
nosis follows (Dr. A. Saccone): 
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Gross anatomical diagnosis: periarteritis nodosa of internal orRans; acute 
nephritis; peritonitis; hypertrophy of heart with myocardosis; hepatosis; hyper- 
plastic splenitis; chronic vepetative endocarditis; passive conRcstion of liver 
with terminal sepsisf?). The microscopic diagnosis; renal periarteritis nodosa; 
periarteritis nodosa of periadrenal tissue and of coronaiy vessels; old peri- 
arterial lesions of liver and pancreas (hepatitis and pancreatids) ; passive con- 
gestion of liver; hyperplastic splenitis; rheumatic nodule in mitral valve; edema 
of lungs; hyperplastic adenitis of abdominal lymph glands. 

For the purpose of orientation a few remarks on the nature 
of periarteritis nodosa may be inserted at this point. Peri- 
arteritis nodosa is probably not a disease st/i generis but a 
hyperergic defensive reaction of the small muscular arteries and 
arterioles to a variety of releasing toxic and infectious factors. 
The relative simplicity of the histological structure of arteries 
results in a rather specific lesion being precipitated by non- 
specific factors; minor differences in structure, the location 
and existence of the vasa vasorum, and perhaps of the peri- 
adventitial lymphatics probably accounts for the location of the 
initial lesion and, in part, the type of response. At any rate 
the hypersensitivity induces an anemic necrobiosis of the 
medial muscle fibers, the coagulative and hyaline necrosis ex- 
tending toward the intima and adventitia. Fibrinous and 
cellular exudation follows and granulation tissue forms. In- 
timal injury leads to thrombosis and endothelial or subintimal 
proliferation, to narrowing or occlusion of the vessel lumen 
with ischemia, infarction and nutritional disturbances in the 
organ supplied. Or, with persistence of arterial pressure, in- 
timal necrosis, medial hyalinization, and destruction of the 
elastic lamina, mural tears, false aneurysms, rupture and hem- 
orrhage results. Finally, replacement of the granulation tissue 
by indifferent fibrous tissue, canalization of the thrombi and 
perivascular scarring may result in “healing.” Apparently the 
smaller vessels tend to thicken and the larger to rupture. 

While periarteritis nodosa has been reported in an infant 
two and one-half months old and repeatedly in the seventh and 
eighth decades of life, more than one third of the cases are 
in the twenty-one to thirty-year period. Approximately 67 
per cent of the cases occur in males. As a rule the past history 
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is singularly free from previous illnesses, although a history' 
of a recent sore throat, “grippe,” or upper respiratory tract 
infection occurs with suspicious regularity; undue exertion and 
exposure to inclement weather is not unusual. The recent 
preceding illnesses may have been regarded as trivial and per- 
haps would have been recorded more frequently if a special 
search had been made for it. The age, sex, and previous his- 
tory in this case is illustrative. 

Comparatively little is known about the true course of the 
disease since, until relatively recently, attention has been 
focused upon obscure and fatal cases. While a division into 
acute (death in a few days), subacute (death within five 
months), chronic (year-long duration or recovery) is didac- 
tically useful, the impression that a vast majority of the cases 
terminate fatally within a few months is not necessarily 
correct. The attempt to create clinical types, for example, 
gastro-intestinal, renal, neuromuscular, cardiac, cerebral and 
cutaneous forms, has resulted in some misunderstanding. The 
disease may remain localized to a single artery, for example, 
the hepatic or renal, but more commonly various vessels are 
simultaneously or sequentially affected. Moreover, a patient 
presenting neuromuscular involvement may suddenly develop a 
bronchitis, perforation of the intestine, or rupture of a renal 
artery with an immediate change in the entire clinical picture. 
This bizarre feature must be emphasized for a false impression 
could easily be created if one attempted to apply strictly the 
generalizations which follow in the symptomatology. Any 
symptom may be present; none are compulsory. 

In regard to general impressions, a considerable number 
of these patients at first are suspected of having an infectious 
disease. The existence of fever, leukocytosis, tachycardia, in- 
creased sedimentation rate and changes in the albumin- 
globulin ratio support this impression. For this reason 
trichinosis, rheumatic fever, miliary tuberculosis, and typhoid 
fever are frequently encountered as erroneous diagnoses. The 
gradually progressive anemia, the pallor, marked loss of weight 
and strength may be striking because well-developed and well- 
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nourished males apparently in complete health are frequent 
victims. The presence of a syndrome suggestive of subacute 
sepsis should therefore induce consideration of periarteritis 
nodosa when an etiological diagnosis cannot be confirmed. 

Fever is present in more than two thirds of the cases. 
Moderate elevations are encountered most commonly and they 
are often interrupted by afebrile episodes lasting one or more 
weeks. Recrudescences may be associated with local recur- 
rences of the lesion, extension of the process, complications, 
or the appearance of skin nodules. The temperature curve 
does not conform to any particular type, but great irregularity 
and prolonged spontaneous remissions are suggestive. 

The pallor is usually out of proportion to the severity of 
the anemia; circulatory changes may be partly responsible. 
Loss in weight and strength, and a cachectic appearance is 
fairly constant and often marked. Some authors attribute it 
to an endocrine (adrenal) component. 

Recurrent punctate hemorrhages in the skin, at times 
generalized, and associated with joint pain and swelling are not 
unusual. This eruption may be accompanied by urticaria. 
Occasionally lesions resembling erythema nodosum and ery- 
thema multiforme may be noted. Nodules may form in the 
skin, then break down, and form shallow ulcers which heal 
slowly and recur. In many instances marked involvement of 
the skin has been associated with a benign course suggesting 
an esophylactic function of this organ. 


Subcutaneous nodules vary from the size of lead shot to a 
hazel nut. They occur early or late in the course and their 
appearance is often associated with a recrudescence of fever. 
Rarely have more than 50 been encountered. At times they 
are sensitive, soft and elastic. They may disappear within 
thirty-six hours or persist for years, in the latter instance be- 
coming hard. A careful search should be made for them since 
It IS only by biopsy that the diagnosis may proceed beyond 
the presumptive stage. Owing to the fact that biopsy is 
usually performed on the suspicion of trichinosis, most nodules 
have been reported on the lower extremities. However thev 
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may occur on any part of the body and in one case they were 
noted on the tongue. 

Polymyositis occurs in more tlian half of the cases; draw- 
ing, tearing cramplike pains aggravated by active and passive 
movement and associated with pressure-sensitive muscles in 
the neck, shoulders, back, arms and legs is a very common 
mode of onset. While intermissions occur, muscle involvement 
usually persists leading to marked weakness and, at times, to 
decided atrophy of the muscles. \^Tien polymyositis is marked, 
there may be an edema of the overlying skin. 

As in this case, the onset may be characterized by pain and 
swelling of the joints so that rheumatic fever is suggested. 
Mono-articular involvement is unusual. Salicylates do not 
seem to affect the symptoms nor the course of the disease. 

In contrast to the rarity of central nervous system involve- 
ment, the peripheral nervous system is commonly affected. 
In regard to the former, the brain (and cerebral meninges) 
rather than the cord reveals the lesion. Isolated cranial nerve 
paralyses (oculomotor), cerebral hemorrhage and meningism 
or meningitis may be evident. The polyneuritis is very sug- 
gestive from a diagnostic standpoint. Median, radial, tibial 
or peroneal neuritis may be encountered, and a variety of 
paresthesias and h3q3eresthesia may occur. The nerve trunks 
are often sensitive. \\Tiile ataxia and tremor do not occur, 
atrophy, hypotonia, and disturbances of motility are often 
evident. The tendon reflexes are diminished or abolished. 
At postmortem, the arteries of the nerves may or may not be 
affected. 

In general the special senses are spared; this is rather sur- 
prising since one might expect considerable diagnostic assist- 
ance from the eyegrounds. At times blurring of vision is noted 
and edema of the retina and disk may be seen. llTien renal 
lesions occur, and they are perhaps the most constant feature 
of the syndrome, ev^eground findings indistinguishable from 
ordinary albuminuric retinitis are noted. Marked retinal ar- 
teriosclerosis, arteriovenous compression, hemorrhages and 
“cotton wool’" spots are frequent. Vertigo has been recorded 
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in connection with intracranial aneurysm; the ear seems to 
escape although bone involvement has been recorded. 

The oral cavity, throat and larynx are seldom affected 
although the nodules have been noted on the tongue. A his- 
tory of sore throat recently antedating the onset is common. 
In rare instances muscle involvement has led to disturbances 
of speech and swallowing. 

Although periarteritis nodosa affects the bronchial arteries 
and pleura, decided respiratory symptoms are usually absent 
except for bronchitis, pleural effusion and pulmonary edema, 
which are noncharacteristic and together with pneumonia, are 
manifested as preagonal phenomena. The predominance of 
respiratory symptoms and resemblance to pulmonary tuber- 
culosis is rare but not unique to this case. Bloody sputum 
and chest pain have been prominent features in some cases. 
It should be added that pulmonary infarction in these cases is 
usually not recognized and that the pleural effusions and sub- 
serous pleural hemorrhages more often are combined with the 
terminal uremia than with inflammatory processes in the 
lungs. Bronchial asthma is often recorded in the previous 
illnesses. 

In view -of the high incidence of periarteritis nodosa of the 
coronary vessels it is rather remarkable that cardiac symp- 
toms do not play a greater role in the average case. Subjec- 
tive complaints are not prominent although rarely an anginal 
syndrome may dominate the picture. Palpitation is an occa- 
sional complaint. Dyspnea is common but not characteristic. 
When prominent it tends to appear late in the course and is 
associated unth left heart failure and the signs of uremia. 
Cyanosis is usually preagonal. Cardiac edema has been re- 
ported but the more common generalized and often transient 
edema seems to be of renal origin. Cardiac hypertrophy and 
dilatation are frequently noted. Concomitant endocarditis as 
well as functional insufficiency may be responsible for the 
variety of murmurs heard over the apex and base The mur 
murs associated nfith relative insufficiency appear and vanish 
from Dme to time mthout apparent change in the circulation 
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The electrocardiogram may reveal changes suggestive of myo- 
cardial involvement. It is probable that, perhaps, daily elec- 
trocardiograms would aid considerably in the differential 
diagnosis. At least, changes indicating alterations in the 
myocardial blood supply, while not peculiar to periarteritis 
nodosa, do not seem to occur in the diseases with which it is 
commonly confused. Cardiac irregularities are encountered 
in rare cases. A pulse rate disproportionately rapid for the 
temperature is quite suggestive of the lesion and may assist 
in differentiating it from tyqjhoid. WTiile changes are found 
in the vagus endings the myocardial changes would seem to 
be sufficient to account for the tachycardia. In recent years 
it has become increasingly evident that hypertension has 
been a seriously neglected synnptom. At any rate the oc- 
currence of a rapidly increasing hyqDertension in the course of 
a subacute febrile syndrome is peculiar and suggests periar- 
teritis nodosa, it may be worthwhile to stress once again the 
variability of the picture. Sudden death from intrapericardial 
hemorrhage due to coronary aneurysm is known in periarteritis 
nodosa. Likewise instances of gradual cardiac failure have 
been recorded. Between these two extremes graded transitions 
occur. 

The extreme variations of onset and course is demon- 
strated even more clearly by the renal involvement. Both 
extremes are fairly common, namely, sudden onset with mas- 
sive fatal hemorrhage into the perirenal tissues producing an 
acute catastrophe, and the gradual development of a true 
chronic uremia. On the other hand, repeated smaller perirenal 
hemorrhages are reported as well as an onset with acute con- 
vulsive uremia. In addition to the symptoms mentioned above, 
such as transient edema of the face and extremities, hyper- 
tension, etc., evidence of a nephritis is one of the most con- 
stant clinical features of the disease while renal infarction 
is the most common pathological finding. The interlobular 
arteries are most often involved but in infarction the glomeruli 
may be affected. Albuminuria is a fairly- constant feature of 
the syndrome; hyaline and granular casts, red blood cells are 
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found in the urinary sediment. Early, the urine may be scanty 
when marked sweating is present; later, the total amount falls 
and the specific gravity tends to become fixed. Simultaneously 
the phenolsulphonphthalein output falls and the blood chemis- 
try reveals signs of increasing retention. While gross blood 
in the urine and symptoms suggestive of renal colic are re- 
corded, the renal infarcts are relatively silent. Periarteritis 
nodosa not infrequently involves the vessels of the pancreas 
and glycosuria as well as changes in blood sugar may be noted. 

Infarction of the testes has been observed occasionally. 
Complete absence of abdominal symptoms, as in this case, is 
uncommon. Since periarteritis nodosa affects the gastric, 
mesenteric, and intestinal vessels in most cases, some symp- 
toms, even if they are not characteristic, are generally present. 
More than one third of the patients complain of nausea and 
vomiting; anorexia is even more frequent. About one half 
of the patients report abdominal pain which may be sufficiently 
severe to suggest an acute surgical abdomen. In several in- 
stances laparotomy has been performed early in the case on 
the presumption of an acute appendicitis. Save in one in- 
stance, the true lesion has not been diagnosed during ab- 
dominal surgery. Since infarction of the gastric and intestinal 
lesions usually results in erosion and ulceration of the mucous 
membrane and, moreover, since the ulcerations tend to per- 
forate, operation is also performed late in the course of the 
disease. In a respectable number of cases signs of peritonitis 
were not manifest during life but a ruptured viscus was found 
at postmortem. This was suspected in this case when turbid 
fluid and a dull peritoneal surface were found at autopsy. 
However, examination of the microscopic sections failed to 
reveal an actual peritonitis and nothing was found except in- 
tense congestion of the entire gastro-intestinal tract. 

Pain is usually upper abdominal; in order of frequency 
U IS of epigastric, right and then left hypochondrial localiza 
Don. Ordinarily the pain is cramplike or colicky in nature 
Having appeared, persistence for weeks or months is the rule’ 
I'pon palpation, the entire abdomen may be sensitive and some’ 
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what distended. Nodules have been felt in the abdominal wall. 
At times there is no tenderness in spite of severe pain. Vomit- 
ing may precede, often accompany and occasionally tempo- 
rarily relieve the pain. When intestinal mucous membrane 
erosion exists, diarrhea and bloody stools are noted. Consti- 
pation is about as frequent as diarrhea and the two states may 
alternate. 

The difficulties encountered in correctly appraising the 
abdominal symptoms are suggestive of the obstacles met uni- 
versally in this syndrome. Intestinal symptoms may be 
marked and no lesions found to account for them at post- 
mortem, marked alterations in the intestinal vessels are also 
noted with no symptoms having existed during life; finally, 
the intensity of symptoms may parallel the pathology. 

The cystic artery is frequently involved; it may be the 
first artery affected or at least provocative of symptoms. In- 
spection of the gallbladder during operation may reveal gross 
pathology although the true pathology is not realized by the 
surgeon and usually not by the pathologist until the gallbladder 
is restudied at the subsequent postmortem. In the syndromes 
of cholecystitis and dyskinesia of the gallbladder jaundice 
may be a prominent symptom. 

Multiple infarction of the liver is extremely common; h 
may be partly responsible for some of the hypochondria! pain. 
But, like infarction of the spleen which also occurs frequently, 
the hepatic and splenic lesions are usually not suspected. 
Fairly often the spleen is palpable; although the liver is en- 
larged in about 25 per cent of the cases, the enlargement is 
usually not suspected during life. 

The superficial lymph nodes are palpable in a re.spectablc 
number of cases. However, the discrete, noninflamed, pain- 
less adenopathy is only moderate and diseases of the lymphatic 
apparatus rarely come under consideration in the differential 
diagnosis. 

“Chlorotic marasmus.” listed by older writers as a car- 
dinal feature of the sjmdrome, was evident in this case. The 
hemoglobin is reduced quite regularly and, in most cases, last- 



CLINICAL ASPECTS OE PERIARTERITIS NODOSA 983 

ing more than a few months, the red blood cells reach a level 
near 3,000,000. Exceptions to this general rule are not infre- 
quent; profuse diarrhea and sweating may retard the appear- 
ance of the secondary anemia while massive bleeding or 
recurrent hemorrhages may accelerate it. In spite of the 
coexistence of quadrilateral paresthesias and achylia (anacidity 
or subacidity having been recorded in the few cases in which 
gastric analysis was done) pernicious anemia is rarely con- 
fused rvith periarteritis nodosa. 

The white blood cell count may be normal but usually a 
moderate leukocytosis exists. Counts of 60,000 have been 
recorded; more than 30,000 are not unusual but figures near 
20,000 to 25,000 are most common. Case histories often pro- 
vide the impression of a leukocytosis out of proportion to the 
activity of the “infection,” even if it harmonizes vdth the 
gravity of the clinical picture. The white blood cells also show 
a shift to the left. As a rule abnormal forms are not en- 
countered but as high as 10 per cent myelocytes are recorded 
in the literature. Confusion with diseases of the hematopoietic 
system does not seem to occur. 

An extremely interesting finding is the eosinophilia oc- 
curring in about 10 per cent of the cases. As many as 80 per 
cent eosinophiles have been encountered. This eosinophilia 
in association with markedly tender calf muscles makes trich- 
inosis the first disease ordinarily considered: but the correct 
diagnosis is often obtained by muscle biopsies for suspected 
trichinosis. The eosinophilia occurs in the “absence” of other 
allergic phenomena such as bronchial asthma and urticaria 
and seems independent of' the type of cellular exudate in the 
lesion. 

In spite of the frequency of purpura, not many platelet 
counts seem to have been made. Increase.s as well as decreases 
liave been reported. 

Clinical pictures suggestive of sepsis prompt the procure- 
ment of blood cultures. Generally speaking these are nega- 
tive although a variety of micro-organisms, usually strepto- 
cocc. have been recovered in a minority of cases. Inability 
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to discover the etiology of an alleged sepsis together with nega- 
tive blood cultures is suggestive of periarteritis nodosa. Posi- 
tive blood cultures may lead to premature establishment of an 
erroneous diagnosis unless it is recalled that periarteritis nodosa 
may be a nonspecific vascular reaction occurring in conjunc- 
tion with numerous infections. Gonococcal infection in a few 
instances seemed to possess etiological significance. 

WTiile syphilis is no longer regarded as exclusively respon- 
sible it may be an occasional releasing factor. The blood and 
spinal fluid Wassermann reactions are usually negative; causal 
connection may not exist even when they are positive. Institu- 
tion of specific therapy in the s3T3hilitic has occasionally co- 
incided with the onset of the syndrome. Likewise antiluetic 
therapy alone or in conjunction with x-ray in rare instances 
was coincident with abatement of periarteritis nodosa. How- 
ever, temporary spontaneous remissions are quite characteris- 
tic of the syndrome. Since with few exceptions only the fatal 
cases have been well studied and instances of spontaneous 
recovery have multiplied ever since clinicians became interested 
in the lesion, it is highly probable that our notions about the 
mortality are wrong and unrecognized cases with spontaneous 
recovery may be common. 

While the protean character of the syndrome makes brief 
summarization rather futile, attention to the common clinical 
features such as inexplicable fever, polyneuritis and pol3any- 
ositis with muscle atrophy, weakness and emaciation, per- 
sistent abdominal colic, edema and h5y)ertension, purpuric 
eruptions and subcutaneous nodules will facilitate diagnosis, 
which may often be confirmed by biopsy. Most mistakes are 
made by not considering the lesion as a diagnostic possibility. 
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THE HORMONAL TREATMENT OF ACNE VULGARIS 

Acne is undoubtedly the commonest skin disease of the 
second and third decades of life. It is estimated that acne 
patients constitute about 8.5 per cent of all cases seen in 
dermatologic practice.^ Its cosmetic importance, however, 
and its social, economic and psychological implications far out- 
weigh its position as a trivial dermatosis, and bring it to the 
very forefront of major dermatological problems. Bloch’s^ 
summaries of the results of the examination of 4191 children 
between the ages of six to nineteen years, of both sexes, show 
that if we consider the comedo the essential lesion of acne, a 
few such lesions occur in an amazingly high percentage (64 
per cent in this series). The percentage of individuals suffer- 
ing from acne increases with age, and reaches its maximum in 
the seventeenth year for girls, and the eighteenth year for 
boys; only 3.4 per cent of girls in that group and 0.6 per cent 
of boys were entirely free from the eruption. 

On the basis, then, of the above figures alone, it would 
seem that the development of a few acne lesions at the age of 
puberty is physiologically normal. It is only when the lesions 
are unusually numerous, severe, or persistent that we can con- 
sider acne a disease. 

Etiology.— ]\Iany attempts have been made to approach 
the problem of the etiology of acne chemically, metabolically 
and by histological and bacteriological methods, with, how- 
ever. little success. On clinical grounds it has long been sus- 
pected that acne vulgaris is caused by some endocrine dis- 
turbance. presumably by disturbance of the gonads, and many 
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observers have commented on it. Hollander^ was impressed 
by the correctness of the conception that the underlying etio- 
logic factor in acne is somewhere in the domain of the en- 
docrine glands, probably the gonads; according to Schamberg,^ 
when the phenomenon of the relapse during menstrnation in 
persons with acne is considered in conjunction with the initial 
onset of acne at the approach of puberty, the inference ap- 
pears to be justified that an internal secretion from the sex 
glands plays an important role. Darier’’ stated that localized 
acne of the chin in young women is supposed, almost certainly, 
to indicate utero-ovarian trouble. 

Cunningham and Luntsford'* conducted an interesting in- 
vestigation among women college students, comparing 2974 
girls with acne, with 3185 who did not have acne as controls. 
No difference was found in respect to the incidence of com- 
mon disorders, such as constipation, incidence of colds, state 
of nutrition as expressed by weight, or conditions of the nose 
and throat, to which a contributory influence on acne is usually 
ascribed. No relationship between the presence or absence 
of acne in the fifteen to thirty-four year age group, and such 
menstrual characteristics as age of onset, duration, irregularity 
in interval, amount of pain and flow was demonstrated; thyroid 
enlargements were found to be associated with a slight in- 
crease in acne incidence. In connection with this last findingj 
it is of interest to note the possibility expressed by Sulzberger 
and his co-workers, that increased thyroid activity, frequently 
coincidental with increased gonad activity and leading to in- 
crease in circulating thyroxin (the iodine-containing hormone) 
might explain acne vulgaris as essentially of the same nature 
as a very chronic iodide acne. Attempts to prove this ex- 
perimentally by means of thyroxin patch tests did not, how- 
ever, lend strength to this possibility. 

The work of Stokes and King,'' in demonstrating that there 
is a familial and heritable element in predisposition to acne 
vulgaris is significant, and important in prognosis and treat- 
ment. 

The late Bruno Bloch- called acne, among other disease.-^, a 
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dyshormonal dermatosis. He noted the fact that eunuchs arc 
said to be immune from acne, and that there have been patho- 
logic cases in which acne appeared in the first years of life 
when (owing to suprarenal tumor) sexual maturity was pre- 
cociously developed. In a series of interesting tables and 
graphs showing the correlation of acne, on one hand, and the 
commencement of the menses and the appearance of pubic 
and axillary hair, on the other, he demonstrated clearly that 
in any age group those sexually developed show a higher per- 
centage of acne than those not sexually developed. 

It was Bloch’s opinion that acne in its first phase is a con- 
sequence of the physiological function of the sex glands, anal- 
ogous to that which in general we assume for the development 
of the normal secondary sexual features, such as the formation 
of terminal hair. The degree of their formation is undoubtedly 
different. This may be dependent on the fact that the produc- 
tion of sex hormone is varied in strength in each individual, or 
(and this seems more likely) that the follicular apparatus of 
the skin (the receptor mechanism) is individually different in 
its sensibility to this hormone (as for. example the type of 
beard varies in different men). As a result, we are faced by 
the fact that in acne the normal physiological action of a duct- 
less gland — the sex gland — in the skin leads through transition 
stages to a final effect which is pathological — a real lesion of 
the skin, namely acne. 

Anatomically, the first changes in acne are a follicular 
hj'perplasia and hjqierkeratosis, which is part of the general 
activation of the pilosebaceous system occurring in puberty. 
There is usually an accompanying increase in sebaceous secre- 
tion. Few patients remain in this stage; most go on to follic- 
ular infection and inflammation. 

Clinical Investigations. — Until recently there was no 
means of demonstrating exactly the variations from the normal 
of the function of any sex gland. The newer knowledge of 
ovarian function, however, has provided a fairly precise 
method of determining the excretion of estrogenic substance 
in blood and urine, both qualitatively and quantitatively. 
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This was initiated by the studies of Stockard and Papani- 
colaou/' Evans and Long/** and Allen/^ and depends on the 
fact that synchronously with the cyclical changes that take 
place in the ovaries, there occurs a cyclical change in the uterus 
and vagina of the animals used, and that the vaginal secretions 
partake of this change. The estrogenic substance is concen- 
trated by lipoid extraction of the blood or urine. It is un- 
necessary here to go into detail regarding the principles and 
technic of its isolation and recognition. In our work the 
method described by Kurzrok and Ratner^- was used for ex- 
tracting the hormone from the urine, and that of Frank and 
Goldberger^® for extraction from the blood. The vaginal 
spread of the castrated rat is used as indicator. 

For the sake of completeness, although the author has had 
no experience with it, some mention will be made of the testis 
hormone. This was recognized by McGee^^ in 1927 in lipoid 
extracts of the testes. The test for the testis hormone is not 
as clearly defined, and is slower than that for estrogenic sub- 
stance in the female, and is accomplished by means of the 
capon test (comb, wattles and spurs). 

It is important, at this juncture, to emphasize the discovery, 
by Smith^® and shortly after by Zondek and Aschheim^® that 
both ovary and testis remain dormant unless stimulated by the 
secretion of the adenohypophysis (anterior pituitary or pre- 
pituitary gland) and that this gonadotropic factor activates 
alike the gonads of both seves. 

It was thought that evidence of normality of ovarian func- 
tion would be indicated by a study of the excretion of estro- 
genic substance in the urine and blood of patients with acne. 
Kurzrok’s^’ studies have shown that normal women between 
the ages of sex maturity and the menopause excrete from ten 
to twenty rat units of estrogenic substance per liter of unne 
throughout the menstrual cycle. 

The urines of 34 young women who applied to the Vander- 
bilt Clinic for treatment of acne were examined. The age 
range was eleven to thirty-three years, 2 1 being under twent} 
years of age. 
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The results were as follows: Number of 

patients 

Strongly positive reaction (10-20 rat units)... . 6 

Slightly positive (4 rat units) ) 82 per cent 

Negative reaction • ■ J 


In the blood, the work of Frank and his associates tends to 
show that in the normal fertile menstruating woman the con- 
centration of estrogenic substance undergoes regular cyclic 
variations, and also that the renal permeability to these sub- 
stances varies in the individual. In view of these possibilities 
it seemed desirable to repeat the above observations, estimating 
premenstrual values for estrogenic substance in the blood of 
patients with acne. 

In normal fertile menstruating women Frank and Gold- 
berger found one mouse unit of estrogenic substance in 40 cc. 
of blood taken from the tenth to the third day premenstrually 
in 44 per cent of their patients, while from the third to the 
first day premenstrually at least one mouse unit was present 
in the blood of 100 per cent of the patients. (Average for the 
entire period 72 per cent.) Neustaedter^® found estrogenic 
substance in the blood of 7 5 per cent of his patients in a similar 
interval; Mazer and Goldstein®® found the percentage slightly 
higher in their series (85 per cent). 

With these figures representing average norms, we may 
compare them with the findings in normal menstruating women 
with acne. Twenty-nine consecutive patients with acne with 
normal menstrual histories were examined. In none of the 
patients studied were any other acne-producing factors, diet- 
etic or chemical, detected. Their ages ranged from eleven and 
one-half years to thirty-four years, and the menstrual interval 
ranged from twenty-one to thirty-one days. Forty cc. of 
venous blood obtained within seven days of menstruation was 
assayed for estrogenic substance by the method of Frank and 
Goldberger. The results were as follows: 


SUongly positive reaction (I mouse unit) 
VtcaMy positive (less than t mouse unit) 
Acpativc reaction 


Number of 
patients 
•2 

n I “nt 
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Results of Treatment. — Van Studdiford"’^ treated a num- 
ber of female patients with acne with a variety of endocrine 
products, including desiccated ovarian extract, and orchic ex- 
tract. More recently 15 patients were treated with estrogenic 
substance, three doses being given by injection on alternate 
days one week premenstrually. Of these patients, 1 1 improved. 
Sixteen patients in another series were treated with a prep- 
aration of gonadotropic substance postmenstrually, as a stim- 
ulative measure, followed by the injection of estrogenic sub- 
stance premenstrually, as a substitutional measure. Eight of 
the patients treated in this manner showed improvement. 

Michaels,-- working in cooperation with gynecologists in 
order to employ the newer endocrine products in the most 
suitable manner, treated 26 acne patients with hormone ther- 
apy. The therapeutic results were poor, and discouraging so 
far as the influence of the hormone treatment on the acne was 
concerned. 

Lawrence and Feigenbaum-'* treated 6 males and 8 females 
with pregnancy urine extract, with results sufficiently satis- 
factory to warrant further study. In a subsequent report 
Lawrence”^ treated a series of 30 patients in the same manner; 

’ 10 were regarded as cured, as they had had no relapse two 
months after treatment had cea.sed, while 11 were definitely 
improved. 

The patients in my series number 38 females and 2 male.^- 
practically all of whom were followed for almost two years. 
The ages of the female patients ranged from thirteen to thirty- 
three years, the average age being nineteen and eight-tenths 
years. Physical examination, apart from the presence of 
acne vulgaris, was essentially negative in all, except for 2 
patients who had pulmonary tuberculosis in arrested stage.s- 
One patient showed a basal metabolism rate of -}-35 per cent, 
although there were no clinical signs of hyperthyroidism- 
Seven of the patients were married. 

An analysis of the menstrual histories of the patient 
studied failed to reveal any relation between the acne and any 
[xirticular menstrual characteristic. .\ number of the patients 
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reported premenstrual aggravation of the eruption, while a few 
thought that it was better at that time. 

Treatment consisted of 5 injections of 1 cc. each, of .i 
preparation of estrogenic substance (50 rat units) given :it 
daily intervals, followed by the same number and dosage of a 
pregnancy urine preparation (containing 100 rat units to each 
cc.) instituted postnienstrually. This amount of treatment 
was termed one course. After the next period, a similar course 
of treatment was administered. During this time no local 
applications or treatments were prescribed. 

The 2 male patients, aged seventeen and eighteen years 
respectively, were given I cc. of pregnancy urine extract three 
times weekly for several weeks; one made a speedy and com- 
plete recovery, while the other showed no improvement. 

The results of treatment of the female patients are as 


follows : 


Average 

number 


Number 

of courses 


of patients 

per patient 

Definitely improved 

. 13 

2-3 

Sliphtly improved 

.10 

l.S 

No improvemerrl 

. 15 

1.4 


It is evident that the total amount of treatment admin- 
istered bears a definite relation to the end-result, as the patients 
who improved received almost twice as much as those who did 
not (2.3 courses compared %vith 1.4). 

In connection with this type of therapy, it is pertinent to 
call attention to the possible ill-effects attending prolonged 
treatment wdth estrogenic substances. Kunde et air' in 1930 
showed that continued high dosage of estrogenic substances has 
a distinctly sclerosing effect on the ovaries. Numerous reports 
have also appeared relating to the carcinogenic properties of 
estrogenic substances; one observer-”' states that mammary 
cancer developed in male mice following treatment with these 
substances, while others saw atypical growths, resembling 
Mncerous changes m the uterine cervix of monkeys after nro- 
longed treatment. Recent biochemical studies of Dodds,-® and 
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Merrian,-” among others, have demonstrated the close chemical 
and biological relationships between cardnogenic compounds 
and estrogenic substances; both contain a phenanthrene nu- 
cleus and possess the property of follicular irritation. 

Oomment. — The treatment of acne is still a problem, 
mainly as a result of uncertainty as to its cause; roentgen 
therapy, formerly regarded as a specific, has not proved com- 
pletely satisfactory in all cases, although it is undoubtedly the 
best single and the most certain means of treatment available. 
McKee and BalP° obtained complete clinical cures in about 
83 per cent of their cases with a;-ray; Lord and Kemp®’^ found 
about 75 per cent of their patients cured, and Michael®* had 
final success in about 85 per cent of his patients with x-r&y 
treatment. It is in the group of approximately 20 per cent of 
ic-ray failures that one must consider an alternate form of 
therapy. It is the disappointing experience of every dermat- 
ologist to see relapses or recurrences in patients who have 
had maximal amounts of roentgen irradiation; among other 
forms, surely treatment with hormone preparations has a def- 
inite place. 

It is believed that on the basis of the foregoing investiga- 
tions one may assume that a definite relationship exists bettveen 
the estrogenic hormone and acne, and that a deficient secretion 
of this hormone may prove to be the direct or indirect factor 
in the causation of one t)T3e of acne. WTiile it is known that 
the anterior pituitary gland governs or regulates gonadal ac- 
tivity no information is available as to the apparent dysfunc- 
tion, if any, in the link between it and the ovary. In this con- 
nection a possible, although remote, explanation of part of 
the improvement following roentgen irradiation may be at- 
tempted. It is conceivable that, in the course of routine roent- 
gen therapy for acne, the pituitary gland is affected by the 
irradiation administered, and, in consequence, induces a normal 
gonadal response.®®' ®^ 

The evidence is strong, then, that one t}T3e of acne is caused 
by disturbance of the sex endocrines. Just what that dis- 
turbance is, or how it acts, is not clear. Endocrine therapy 
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for acne is not yet completely reliable because we do not know 
the best preparations to use, or how to administer them. At 
the same time in addition to any so-called specific therapy, an 
appreciation of the secondary factors involved in the manage- 
ment of any acne patient is very important", these have been 
clearly outlined by Wise and Sulzberger and need no re- 
emphasis here. 

Conclusion. — Estimation of estrogenic substance in the 
urine and blood in two independent series of females with acne 
yielded parallel results: 82 per cent of patients showed absence 
or subnormal quantity in the urine, and 93 per cent showed 
absence or subnormal quantity in the blood. 

This leads to the belief that associated with acne there is 
abnormality of formation or of utilization of the sex hormone. 
The exact nature of this aberration and the direction it takes 
are unknown. It is as yet undertermined whether lack of 
estrogenic substance or some other basic fault is the cause of 
acne. 

Treatment of these patients with preparations of estrogenic 
substance and gonadotropic substance, as outlined above, pro- 
duced some favorable results (60 per cent improvement) . This 
may be compared with the results obtained with a:-ray treat- 
ment, about 80 per cent. 

■ Prolonged treatment with estrogenic substances is not 
without danger; sclerosis of the ovaries, and carcinogenesis 
have been reported. 

The basic principles underlying .the general management 
of patients with acne must not be overlooked, regardless of 
what specific therapy may be employed. 
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TUBERCULODERMS 

The dermatologic manifestations of tuberculosis are di- 
verse and protean. All are due to the effects of the tubercle 
bacillus, but it would, indeed, represent a great step backward 
to be content to call these many different and distinctive mani- 
festations all simply “tuberculosis of the skin.” 

It is particularly the studies of Wolff-Eisner, and of J. 
Jadassohn, Lewandowsky, and Martenstein, and their school 
that have demonstrated that a large part of the variability in 
the morphea and the course of the various types of skin tuber- 
culosis is dependent upon local immune-biologic alterations 
of response f allergy) on the part of the tissues of the 
host.^’ '• " Such fundamental immunologic studies on a 

dermatologic object inevitably bring to light basic principles 
applicable to resistance and infection in general. For example, 
there can be no doubt that further study of pulmonary and 
other internal tuberculosis will eventually demonstrate a 
similar influence of immunologic forces and possibilities of 
immune-biologic classification.* These points are well illus- 
trated in two excellent papers by Max Pinner, in the first of 
which" the question of the influence of allergy (/. e., altered 

•Some o( our recent immunolopc studies on the tuberculoderms were 
made possible by a crant from The Hofheimer FoundaUon of New York City 
and wc take this op|iorlunity to express our appreciation of this generous con- 
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responses) is discussed in relation to the course and immunity 
of pulmonary tuberculosis, and in the second of which® atten- 
tion is called to a relatively benign and a-bacillary form of 
hematogenous nonmiliary pulmonary tuberculosis. It seems 
possible that some of the cases he describes are analogous to 
sarcoids; are, perhaps, actually isolated “sarcoid” disease of 
the lungs, appearing without skin sarcoids. It would be of 
interest to know the reaction of Pinner’s 28 cases to intra- 
cutaneous quantitative tuberculin tests. We believe that in 
some, at least, such tests might possibly bring to light a specific 
anergy; and thus might practically establish the absolute im- 
mimologic relationship of the cases to Besnier-Boeck’s disease 
and to the sarcoid forms of skin tuberculosis. 

General considerations of this nature constitute, perhaps, 
the main reasons for preserving the knowledge that has already 
been gained ; and for continuing to maintain the clearest pos- 
sible distinction between individual tuberculoderms. In ad- 
dition to general reasons, however, there is a more specific 
reason for interest in immune-biologic phenomena in relation 
to tuberculosis of the skin. A rational immunobiologic classi- 
fication of value is possible not only because of definitions, 
terminology, and mutual understanding, but, also, because of 
the indications furnished for proper management and therapy, 
as weU as for the determination of prognosis in the individual 
case. 

It is the purpose of this contribution to resubmit — though 
only schematically and concisely — the classification of tuber- 
culoderms that today enjoys the most widespread general 
acceptance, and which is essentially that of the Jadassohn- 
Lewandowsky school. 

Since a division into various categories ultimately depends 
upon biologic, and particularly upon immune-biologic phe- 
nomena, it is self-evident that the lines drawn cannot have 
mathematical precision. There must be overlapping and 
transitional forms: e.xceptional and unclassifiable cases: and 
cases which seem to violate an\' and all rules. In spite of the 
exceptions, however, the classification offered has stood the test 
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of time, and has sho^vn itself to be practically and tlieoretically 
indispensable. 

Although many of the essential characteristics of the com- 
mon tuberculoderms have been known for more than thirty 
years, nevertheless there still exists, unfortunately, not incon- 
siderable confusion in regard both to the concepts and to 
the terms forming the basis of a rational classification of skin 
tuberculosis. 

Three points in particular seem to give rise to misunder- 
standing. The first of these is the meaning of the phrase, 
“primary tuberculosis of the skin,” the second is with regard 
to the definition of “tuberculid,” and lastly the loose employ- 
ment of the words “tuberculous,” “tubercle,” “tubercular,” 
and “tuberculoid.” 

Primary tuberculosis oj the skin designates only those skin 
conditions which result when the tubercle bacillus invades the 
skin of an individual never before infected by this micro- 
organism, either in the skin or in any other organ. This oc- 
curs only when there is a first tuberculous inoculation of the 
skin in a person previously entirely free from tuberculosis. 

Obviously, primary tuberculosis of the skin must occur 
predominantly in infants and young children, in whom there 
is less likelihood of an earlier pulmonary, gastro-intestinal, or 
other internal infection, and it is, therefore, relatively rare. 
It can occur only on areas exposed to external infection; and 
the bacilli causing the lesion must necessarily, directly or in- 
directly, emanate from some other host. 

The two well-knoum representatives of primary skin tuber- 
culosis are: 

1. iMassive infection in the very young infant (E. Wolff, G. 
Fedders, and others") following ritual circumcision. This 
t}TDe of infection produces a rapidly growing ulcer, and fre- 
quently terminates fatally.® Fortunately, this form’ is almost 
an entity of the past. 

2. A small, hard, indolent ulcer mth marked, nontender 
regional lymphadenopathy-usually seen in children The 
picture so closely simulates primarj^ syphilis that it is usually 
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at first diagnosed as syphilis and it has, indeed, come to 
be known as tuberculous chancre or chancrifomi tubercu- 
losis/"’ 

All of the other forms of skin tuberculosis are not to be 
classed as primary, for they represent superinfection or rein- 
fections in the immunologically altered skin of previously in- 
fected individuals (regardless of the site of the previous 
inoculation). This immunologic alteration of the skin persists 
in most instances, and is generally present irrespective of the 
state of activity or healing of the primary, internal or other 
focus. Therefore, no primary tuberculoderm can later occur 
in an individual who was at any. time previously inoculated 
with the bacillus. 

Tuherculids . — There are some who would place the words 
“tuberculosis” and “tuberculid” in sharp contrast to each 
other; would even make these two terms mutually and re- 
ciprocally exclusive. This is obviously impossible. All tuber- 
culids are tuberculosis; just as all sj^jhilids are sj^jhilis; and 
just as all dermatophytids are manifestations of dermatophy- 
tosis. “Tuberculosis” is the inclusive term, and means simply 
a pathologic process due to the effects of the tubercle bacillus. 
“Tuberculid,” on the other hand, refers to certain skin mani- 
festations of tuberculosis characterized by the presence of a 
group of fairly distinctive criteria. 

To be termed a tuberculid, a manifestation must conform 


to the following criteria: 

1. It must be secondary in the sense that it must be due 
either to bacilli or to the products of bacilli or to both, ema- 
nating from a focus elsewhere in the same individual. 

2. It must differ somewhat in nature from the distant focus. 


this difference being largely attributable to the immune- 
biologic alteration of the tissue in which the tuberculid ap- 
pears. But the tuberculid differs from the lesion of direct 
inoculation, not only because it appears at a later date m a 
skin already immunologically' “prepared.” but also because it 
has an entirely different pathogenetic mechanism from that of 
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the primary lesion or of tlie exogenous local superinfection or 
reinfection. 

There are furtlier characteristics suggestive of an “id.” 
Although an “id” may occasionally be lymphogenous in origin, 
or may arise even by contiguity, it is of hnntitogcuous origin 
in the overwhelming majority of instances. Furthermore, 
“ids” usually appear in showers, symmetrically disseminated, 
and generally without constitutional symptoms. Moreover, 
the individual lesion of an “id” does not usually continue to 
grow greatly toward the periphery, but is confined to the 
original area or its immediate vicinity. In addition, it is very 
likely to heal spontaneously. 

In many forms of tuberculids, the immunologic alteration 
manifests itself by causing either a very rapid destruction or 
attenuation of the bacilli which may have arrived at the site; 
the altered response of the tissues is further made evident by 
the altered histopathologic picture in which specific tubercle 
formation (f. e., the formation of fully developed, character- 
istic tubercles) may be either in the background or entirely 
absent. 

We wish expressly to emphasize that the concept “tuber- 
culid” does not imply that the lesion has been caused by non- 
living bacillary products alone; and thus does not imply that 
no living organisms have been or are actually present at the 
site of the lesion. IVhile it was originally believed^'^ that liv- 
ing organisms were never present, and that “ids” were pro- 
duced exclusively by the products of organisms, this idea was 
almost immediately proved to be erroneous, and was soon 
discarded.’"' (See Goldsmith’"' for a discussion of 
theories concerning attenuated bacilli and filter-passing 
forms.) The concept of the purely toxic nature of any “id” is 
today entirely untenable, “for it has been proved time without 
number that living micro-organisms are demonstrable (at the 
proper time and wth the proper technic) in practically all 


•Mthough the histologic structure of a tuberculid mav con 
tain u-pical tubercles (as. for example, in lupus miliarfs di^ 
semmatus face,), it may be merely tuberculoid (as in the 
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naked epithelioid tubercle of the sarcoids), or it may be, to a 
great degree, nonspecific (as in certain cases of tuberculosis 
indurativa and tuberculosis papulonecrotica) ; or the histology 
may present combinations of all these forms. 

Tuberculous means “due to the action of the tubercle 


bacillus”; as in tuberculous disease, which includes any mani- 
festations due to the mycobacterium tuberculosis; tuberculous 
tissue thus meaning the tissue found in any tyjoe of tuberculosis. 

Tubercle is an anatomicopathologic concept which, unless 
qualified, refers only to the tyqoical, fuUy developed, mature 
tubercle; and does not. refer to actual etiology or genesis. 
The typical mature tubercle is considered to consist of central 
caseation, epithelioid cells, and giant cells; and a surrounding 
lymphocytic wall. This structure is found most often m 
tuberculosis, but it may occur, exceptionally, in other so-called 
“chronic granulomas” such as syqDhilis, leprosy, sporotrichosis, 
etc., or even as the result of the deposit of nonliving sub- 
stances in the tissues (tuberculin, trichophytin, oidiomycm, 
Frei “vaccine,” etc.). 

Tubercular means “characterized by tubercles.” 

Tuberculoid designates either: (c) structures not actually 
typical tubercles, but which resemble tubercles to a certain de- 
gree; or, {b) resembling the disease tuberculosis. In the former 
sense, it is strictly a morphologic and histopathologic concept, 
so, for example, the groups of epithelioid cells without caseation 
and with little or no lymphocytic reaction, as seen in sarcoids, 
are called “tuberculoid” structures. 


Even with the closet possible adherence to the concepts 
and definitions outlined, the classification of the tuberculo- 
derms is not simple, and, since we have not seen a concise 


tabular presentation in an American text, it would seem to 
serve a useful purpose to set forth a classification of the mo^t 
important forms of skin tuberculosis as simply as possible. 
In the table presented herein, which is derived from the 


classic tabulations of Lewandowsky,^ Jadassohn^ and Marten- 
stein and Noll,^'' no attempt is made to describe the various 


tuberculoderms or to elucidate many of the points of difieren 
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Ual diagnosis. We have endeavored merely to bring out that 
this grouping of the various forms is based upon three main 
factors: (1) the immunologic status of the skin; (2) the re- 
sultant clinical and histological morphe and course; and (3) 
the inununologically determined bacteriologic findings. All 
statements, particularly those applying to the tuberculin test, 
express exclusively the average findings which become evident 
only through careful study of large series of cases-. They do 
not apply to small groups, and still less to individual cases; 
nor do they take into consideration the many exceptions and 
the aberrant findings in a constant representative minority of 
cases. Biologic rules cannot be rigorously applied; they can 
be regarded only as indices of basic, wide, and important 
trends. 

We believe that a study of the table, which indicates a 
possible correlation between tuberculin response, type of his- 
tologic reaction, and bacteriologic findings, must make it evi- 
dent that the immunologic mechanisms, including hyperergy 
and hypoergy, are important determinants of the form and 
course of tuberculosis of the skin. 

If this be true, it is logical to assume that, in a given case, 
factors producing alteration in the immunologic response of 
the skin to tuberculin might abo exert a decided influence upon 
the existent tuberculoderm. In many instances, this assump- 
tion has actually been proved, and specific hyposensitization 
of the skin, by means of repeated intracutaneous injections of 
tuberculin in gradually ascending doses, has shown itself to 
be of decided therapeutic value. 

We, ourselves, have achieved indubitable— sometimes even 
astonishing-results through the employment of this method 
m cases of hyperergic forms of skin tuberculosis such as 
rosacea-like tuberculids, certain cases of tuberculosis papulo- 
necrotica. tuberculosis indurativa. and in some cases of lupus 
vulgaris. ' 


Imdoubu-dly it is not only „( practical, but also of the very 
■a oa.es, tbeorette .n.eresl thal. by means of carefully ' T 
ated. repeated tntracutaneous injections of ascending dose" „f 
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old tuberculin Koch, the skin of patients originally reacting 
to dilutions of 1:1,000,000 and greater, can eventually be 
brought to tolerate relatively high concentrations with little 
reaction; and that, concomitant witli this demonstrated re- 
duced skin sensitivity to tuberculin, there is, not infrequently, 
a noteworthy improvement or a cure of the tuberculoderm; 
and that, later, there is, in some cases, a return of the original 
tuberculin hypersensitivity coinciding with a recurrence of the 
original tuberculoderm. 

It would be most misleading to imply that the tubercu- 
loderms, as a whole, religiously follow a schematic outline; 
or that their manifestations are based entirely and solely on 
the degree of skin hyperergy or hypoergy. On the contrary, 
there are many contraindications and mysteries which still 
await clarification, some of which may be due to the fact 
that the data assembled have been gathered through technics 
literally replete with possible factors of error. 

For example, in our investigation, we are employing dead 
tuberculin, which surely contain only a few of the allergens 
and properties of the living bacilli; and, in general, we have 
been attempting to study immunologic processes, often of in- 
credible fineness and delicacy, with clumsy and inadequate 
tools. Moreover, our tuberculin tests are being applied in the 
wrong place, i. e., distant from the actual site in whose im- 
munologic status we are interested; and are also being applied 
at the wrong time, i. e., long after the actual time at which 
the immunologic status determined the character of the lesion. 

In view of these and other facts, it is not the many con- 
tradictions that are astonishing, but rather the degree of order 
and regularity which can be demonstrated by even such crude 
measures. It is to be hoped that with improvement in 
methods, such as, for example, the antigen analysis (W. Jadas- 
sohn) fractionation and purification of tubercuHns, dennat- 
olog>- will penetrate much farther than it has as yet into the 
nature of the immunologic processes which are obviously such 
important factors in tuberculosis of the skin. 
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THE DIAGNOSIS OF MALIGNANCY OF THE URINARY 

TRACT 

The importance of early diagnosis in malignant disease of 
the urinary tract cannot be overemphasized. A careful study 
of over 1500 cases of malignancy of the genito-urinary tract, 
makes one realize that much too often the disease is seen by 
the specialist in an advanced stage of development. A number 
of factors no doubt contribute to this unfortunate state of 
affairs. In the first place, too many patients first apply for 
treatment late in the course of the disease. At times the patient 
cannot be held responsible for this. Only recently I operated 
on a patient with a large kidney neoplasm in whom the initial 
hematuria occurred within a month of the time when she first 
sought medical aid. On the other hand, our records show that 
in over 60 per cent of cases of tumor of the Wdney, more than 
six months had elapsed after the primary hematuria, before 
surgerj' was resorted to. The significance of hematuria is un- 
doubtedly underestimated both by patient and physician. Un- 
fortunately, in renal and vesical neoplasms, the hematuria is 
painless, at times lasting only a day or two, and ceases spon- 
taneously not to reappear for months. Such a course of events 
often fails to impress the patient or his physician with the 
potentialities of the situation, and months of valuable time 
are lost waiting to see if another attack of hematuria super- 
venes. Since the early diagnosis of malignancy of the urinary 
tract rests to a large extent with the practitioner who is first 
consulted, he should realize that hematuria is a symptom only 
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too often associated with serious disease of the urinary tract. 
The physician should impress upon the patient the importance 
of a thorough urological examination, to determine the exact 
source and cause of the bleeding. 

RENAL NEOPLASM 

We have all been taught the textbook description of the 
three cardinal symptoms associated with renal neoplasm — pain, 
tumor and hematuria. Such a triad of symptoms generally 
denotes an advanced lesion, and under such circumstances 
the diagnosis presents no difficulties. Unfortunately, the 
s3miptomatology is at times so complex and protean in char- 
acter, as to render the clinical picture most baffling. Not in- 
frequently, there are few symptoms referable to the kidney and 
the first indication of a primary renal neoplasm may be the 
appearance of a metastatic lesion. We have found that the 
symptomatology of renal neoplasm may be classified under 
the following five types: 

1. Hematuria. 

2. Pain. 

3. Tumor. 

4. Gastro-intestinal and toxic manifestations. 

5. Metastatic. 

Hematuria is the outstanding symptom of renal neoplasm, 
and as an initial symptom was present in over 60 per cent of 
the cases, and during the course of the disease was present 
microscopically or macroscopically in over 90 per cent of the 
cases. Unfortunately, in some instances it is not always an 
early symptom. Occasionally it was noted only a few weeks 
prior to discoven,' of a large growth. The bleeding is painless 
in type, although the passage of clots down the ureter may 
produce colicky attacks of pain. Pain as an initial symptom 
may play an important role, as it often manifests itself before 
hematuria occurs. It was present initially in 30 per cent of 
the cases. The character of the pain may var>' from a dull 
ache to sharp neuralgic pains down the back and thi-h and is 
often described as lumbago or sciatica. Severe constant 
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neuralgic lumbar pains are often indicative of rupture of the 
growth through its capsule. 

Tumor formation was present in almost 80 per cent of our 
cases, and its presence especially when associated with hem- 
aturia is of greater diagnostic value than other symptoms. 
Such a combination, however, generally denotes a lesion well 
advanced. Bimanual examination in the lateral position by 
displacing the kidney against the anterior abdominal wall, 
helps materially in detecting tumors otherwise not palpable. 

It is often impossible to differentiate a renal neoplasm from a 
splenic enlargement either by palpation, or by pyelographic 
studies. 

Under the heading of general toxic manifestations, are cer- 
tain symptoms such as loss of weight, cachexia and fever. 
These may be the first symptoms that point to a grave con- 
stitutional disturbance and in the absence of hematuria render 
the diagnosis very complex. As a rule, renal neoplasms do not 
produce the degree of cachexia so often seen in new growths 
of the intestinal tract. At times gastro-intestinal symptoms 
(anorexia, nausea and vomiting) dominate the picture giving 
the impression of a gastric neoplasm. These symptoms re- 
garded as toxic manifestations due to absorption of the growth, 
often disappear immediately after nephrectomy. Fever is oc- 
casionally noted, probably due to a breaking down of the 
tumor, or infection. In over a dozen cases fever was noted 
without the presence of an associated pyuria. Israel, who 
first called attention to the fever associated with renal neo- 
plasm, claimed the fever was not due to a necrosis of the 
growth, because the verj" large tumors in which we expect 
necrosis are not associated with fever, and in the tumors with 
necrosis fever was not noted. He considers it due to toxic 
products generated by the tumor and reports its incidence as 
-approximately 20 per cent. The presence of fever may for a 
lime obscure the clinical picture, cases of this type having been 
diagnosed as pyelitis or tuberculosis. 

Metastases are common in renal neoplasm and ever^' case 
'd suspected renal tumor should be subjected to a careful ex- 
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amination clinically and by :j:-ray. These tumors metastasize 
through the blood stream and lymphatics. The frequency of 
pulmonary metastases should be borne in mind. Bony met- 
astases are present in at least IS per cent of the cases, em- 
phasizing the value of radiographic examination of the long 
bones and skull. 

The metastatic type is of considerable interest from the 
diagnostic point of view, especially in those cases where pain, 
hematuria and tumor are absent. We have had at least half a 
dozen such instances, in which metastatic lesions Were the 
earliest evidence of disease, and the diagnosis of renal neo- 
plasm was estabhshed only after a biopsy of the metastatic 
lesion led to careful study of the urinary tract. In one in- 
stance, a woman of fifty-five observed vaginal spotting for 
five weeks, then had noticed a swelling in the vagina for which 
she consulted her physician. Examination revealed a mass 
protruding from the vagina, of which a biopsy was made and 
reported hypernephroma. Attention was then naturally di- 
rected to the kidneys. There was no palpable tumor or pain, 
and careful examination of the urine revealed a few red blood 
cells. Cystoscopy and pyelography demonstrated a renal neo- 
plasm. Nephrectomy was performed and the tumor proved to 
be a hypernephroma. 

Varicocele as a symptom associated with renal neoplasm 
was first described many years ago. and is occasionally en- 
countered. It differs from idiopathic varicocele in that it does 
not disappear on lying down. 

Hypertension has not been found of special diagnostic im- 
port, although its association m'th renal neoplasm has in late 
years been stressed by numerous observers. Included in the 
clinical e.xamination is a careful urinalysis. Occasionally, a." 
in two of our cases, the diagnosis was established by finding 
tumor cells in the urine. 

The most important aids in establishing the diagnosi.- of 
renal neoplasm are roentgenology- combined with cystoscopy, 
retrograde pyelograms. and in recent years, intravenou.- 
urography. Cystoscopy and ureteral catheterization are of 
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considerable value, of course, in detecting the side involved. 
In over 90 per cent of the cases cystoscopy demonstrated either 
blood or impaired function of the diseased kidney. Manipu- 
lation of the ureteral catheter in the pelvis of the kidney so as 
to produce bleeding from the growth is of value when the pa- 
tient is cystoscoped at a time when the urine is clear. Ex- 
amination of the catheterized urine for tumor cells occasionally 
yields positive results. 

Roentgenography is an invaluable diagnostic aid, and under 
this heading four methods are now available. 

Simple roentgenography of the kidney frequently gives im- 
portant information by determining the outline, size, form and 
position of the kidney. Unilateral increase in size or irregu- 
larity of the kidney should be regarded with suspicion. Cal- 
cifications in the tumor are occasionally noted and must be 
differentiated from stone and tuberculosis. The association of 
stone with renal neoplasm is rather infrequent, although we 
have noted it at least half a dozen times. 

Pneiunoroentgenography consists in the introduction of 
carbon dioxide into the perirenal tissues. We have had very 
little experience with this method in renal neoplasm but have 
found it of considerable value in outlining adrenal growths. 

Urography of course is the most valuable diagnostic pro- 
cedure at our disposal, and of the two methods — ^intravenous 
and retrograde pyelography, we have found the latter of much 
more value. In over 80 per cent of our cases there were definite 
pyelographic changes, indicative of neoplasm. In at least 10 
to 15 per cent the interpretation of the pyelogram was ex- 
ceedingly difficult, either the small size of the tumor produced 
insignificant pyelographic changes, or the deformities were not 
sufficiently characteristic to be differentiated from those caused 
by some of the lesions mentioned below. Whtn in doubt, an- 
other pyelogram should be taken a few days later supplemented 
by intravenous urography. Occasionally, the intravenous dye 
is reflexly inhibited by the trauma of ureteral catheterization, 
and there is failure of Ausualization. It is therefore advisable 
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as a routine procedure to do intravenous urography before 
resorting to instrumentation. 

Pyelograms of kidney tumors are so varied and bizarre in 
appearance that it would require too much time and space to 
describe the many changes encountered. There are any num- 
ber of varieties of deformity and filling defects of the pelvis, 
calyces and ureter. In general, the characteristics of renal 



Pig 82. — Carcinoma of kidney. Tumor of upper pole — spreading of calyces 

tumor are elongation or obh'teration of one or more calyces, 
filling defects in the pelvis or calyces, displacement of the pelvas 
or upper ureter and inability of the p.velographic medium to 
enter the pelvis (Fig. 82). Extrarena] tumors may by pres- 
sure or displacement of the kidne}- produce pyelograms sug- 
gestive of renal neoplasm. We have at times encountered 
considerable difficulty in differentiating enlarged spleens and 
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retroperitoneal tumors from kidney tumors. A normal pyelo- 
gram does not necessarily exclude a neoplasm of the kidney. 
In three instances in which the tumor was confined to the lower 
pole of the kidney, without compromising either pelvis or 
calyces, the pyelograms were perfectly normal. 

Intravenous urography has proved itself of considerable 
value, first by enabling one to obtain a bilateral pyelogram 
thus aiding in the differentiation between polycystic kidneys 
and renal neoplasms. It is of course of great help in patients 
who for some reason or other cannot be cystoscoped. This 
happened in one of our patients who had so profuse a hem- 
aturia that cystoscopy was unsuccessful in determining its 
source. In infants or children this method often renders cys- 
toscopy unnecessary. The roentgenograms obtained are not 
as clear in detail as in retrograde pyelography, as good visuali- 
zation depends on the amount of fimctionating kidney tissue. 
Nonvisualization, however, immediately focuses attention to 
the diseased side and taken in conjunction with other symp- 
toms will often aid in establishing the diagnosis. The differen- 
tiation of abdominal masses either intra- or extra-urinary in 
origin, has been greatly facilitated by this method, so that its 
use should be a routine one. In general it may be stated that 
retrograde pyelography gives better detail, and is more reliable 
in the diagnosis of renal tumor. The main conditions to be 
considered in the differential diagnosis of renal neoplasm by 
pyelography are; extrarenal tumors, polycystic kidney, soli- 
tary cyst of the kidney, peri- or paranephritis, hydronephrosis, 
congenital anomalies especially fused kidneys, hypertrophied 
single kidneys, and filling defects due to uric acid calculus or 
blood dots in the pelvis of the kidney. Of all the conditions 
enumerated, blood dots in the pelvis, solitary cyst of the kid- 
ney, multilocular cj^sts not of the true polycystic type, and 
filling defects due to uric add stones, give us the most trouble 
in the differential diagnosis. Colonic roentgenograms aid in 
determming the retroperitoneal position of the growth in rela- 
tion to the colon. 

The diagnosis of kidney tumors presents but little difficulty 
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when the classical triad of s3nnptoms is present^ or when hem- 
aturia and tumor are present. The cases presenting hematuria 
alone are often difficult to diagnosticate, especially if the func- 
tional tests of both kidneys are normal and pyelography is in- 
conclusive. In elderly men where prostatic enlargement is 
complicated by hematuria, there may occasionally be difficulty 
in arriving at a diagnosis. One such instance was recently 



Fig. S3. — Blood dots in pelvis, simulating tumor 


seen. The patient, a man of sixty, complained of prostatic 
symptoms with the appearance of red blood cells in the urine. 
Flat films of the urinarj' tract were negative e.xcept for pros- 
tatic calculi. An observ'ation cystoscopy showed an enlarged 
prostate and since the function of both kidneys as determined 
by indigo carmine was normal, the ureters were not catheter- 
ized. The red blood cells were thought to come from the en- 
larged congested prostate. A gross hematuria ensued a few 
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months later which led to more careful examination of the 
upper urinary tract by means of ureteral catheterization and 
pyelography. This demonstrated a tumor in the pelvis of the 
kidney. Occasionally, despite all our methods of instrumental 
and radiographic examination, one is left in doubt as to whether 
or not we are dealing with a renal neoplasm (Fig. 83). Under 
such circumstances exploratory operation is advisable. 


TUMORS OF THE ?UDNEY IN CHILDREN 

Tumors of the kidney in children are practically all of the 
type known as the Wilms or mixed tumor. These tumors are 
supposed to take origin in embryonic tissue and are composed 






Fig. S4. Huge Wilms tumor in two-year-old cMd. 


of coIlecUons of epithelium in the nature of tubular or uland 
lar structures containing besides smooth and striped nft^c 
fibQ cartdage, bone and proliferating Ussue o, 'mlsolrfi 
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Clinically, these tumors in children manifest themselves by 
characteristics distinctly opposite from those seen in adults. 
The first symptom noticed in. many cases is the presence of a 
large abdominal mass which may reach an enormous size, 
almost filling the entire peritoneal cavity and producing marked 
distention of the abdomen. Despite this large tumor, the child 
may look perfectly well, cachexia not appearing until some 
time later. 

In a certain percentage of cases the disease first manifests 
itself by anemia, gastro-intestinal S 3 rmptoms and loss of 
weight. Pain is not a predominant symptom and if present is 
not severe. As contrasted with tumors in adults, hematuria 
is of infrequent occurrence either as an initial s}Tnptom or at 
any stage of the disease. The diagnosis is not difficult. The 
same urological examinations practiced in adults can usually 
be carried out in children. Intravenous urography is espe- 
dally of value, often rendering cystoscopy unnecessary (Fig. 
84). Distant metastases are not as common as in tumors in 
adults, whereas involvement of the retroperitoneal glands oc- 
curs frequently. 

NEOPLASMS OF THE BLADDER 

For practical purposes we have found the following 
classification of bladder tumors meets most requirements. 
Although fibromata, angiomata, and other rare growths have 
been described, the great majority of cases presenting them- 
selves for diagnosis belong to the epithelial group. 

(A) 1. Papillomata, benign. 

2. Papillomatosis. 

(B) Papillary carcinoma. 

(а) Superficial. 

(б) Infiltrating. 

(C) NonpapWary infiltrating carcinoma. 

Adenocarcinoma. 

Medullary carcinoma. 

Squamous-cell cardnoma. 

The most prominent sjmiptom of bladder tumor is pain- 
' less hematuria. The character of the bleeding varies accord- 
ing to the location of the growth, as for e.xample, tumors at 
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the neck may only manifest themselves by terminal hematuria. 
The bleeding may be only microscopic, or total in character 
with the passage of clots. In certain cases an initial hematuria 
may disclose a large growth which evidently has existed for 
some time. Usually the benign growths produce no vesical 
irritation unless they are situated at the neck of the bladder. 
In malignant infiltrating tumors, infection of the urine gener- 
ally takes place, resulting in dysuria and pain which may be- 
come very severe, rapidly undermining the patient’s health. 
With increasing infection the urine becomes alkaline and 
incrustations form on the growth, adding to the patient’s 
suffering. When the tumor is sitfiated around the ureteral 
orifices, obstruction of the ureter may ensue, resulting in ure- 
terohydronephrosis. Secondary infection of the kidney may 
further complicate the picture by causing symptoms of renal 
insufficiency. Distant metastases, especially osseous involve- 
ment, appear late in the course of the disease, although some 
observers have reported an incidence as high as 30 per cent. 
In a series of 16 cases of bladder carcinoma that had complete 
autopsy examinations, we found that 14 showed no evidence 
of metastases. 


In aU cases suspected of having a bladder tumor, a careful 
bimanual rectal or vaginal examination should be made for 
evidences of infiltration. Since the symptoms enumerated 
above may be caused by vesical conditions other than neo- 


plasm, a routine urological examination is necessary in order 
to make a correct diagnosis. The most important diagnostic 
procedure is of course cystoscopy. The majority of tumors are 
situated on the base of the bladder, especially in the region 
of the ureteral orifices. It is usually possible to differentiate 
cystoscopicaUy between the truly benign papillomata and car- 
cinomata. Edema around the base of the growth and incrus- 
tations on the surface generally speak for malignancy. The 
relation of the tumor to the ureters should be carefully noted 
breteral catheterization is indicated in every case where the 
groivth IS m close proximity to the orifice. At the same time 
by means of functional tests and pyelography an exact sta^ 
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can be determined of the upper urinary tract. Biopsy speci- 
mens should always be obtained, our experience showing that 
there is no danger in spreading the disease by this procedure. 

There are a number of c5^toscopic pictures which may 
closely simulate bladder tumors. Intensive treatment of a 
benign papilloma by fulguration may cause a massive edema 
at the original site of the tumor, simulating an infiltrating mal- 
ignant growth. A stone impacted at the ureteral orifice, or a 
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Fig. SS. — Carcinoma of bladder — tumor outlined by umbrathor and air inflation 

tuberculosis of the kidney and ureter, may produce massive 
poljTJoid edema simulating a neoplasm. Sigmoid diverticulitis, 
carcinoma of adjacent organs, as rectum, uterus or ovar>% may 
cause changes in the bladder mucosa suggestive of carcinoma 
of the bladder. Edema of the sphincter region caused by 
prostatitis, carcinoma of the prostate, and severe cases of 
cystitis cystica, bilharziasis, and stphilis are other lesions which 
mav simulate a bladder tumor. Biopsy examination.s will in 
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most instances serve to differentiate the various conditions 
mentioned. 

Cystography is another important diagnostic aid. We use 
6 per cent iodide supplemented by injections of air (Fig. 85). 
Such pictures will show changes in the bladder wall caused 
by infiltration, or the tumor itself may be seen projecting into 
the bladder. It will also serve to demonstrate tumors grow- 
ing in a diverticulum by demonstrating- a filling defect. Ex- 
cretory urography is another valuable diagnostic aid, and in 
addition to the cystogram we obtain accurate information as 
to the condition of the upper urinary tract. 

TUMORS OF THE URETER . 

Primary tumors of the ureter are relatively rare. We are 
mainly concerned with the epithelial growths, of which there 
are three varieties — papillomata, papUlary carcinoma, and 
nonpapillary carcinoma. The true papilloma resembles the 
typical papillomata of the bladder and is generally multiple. 
The papillary carcinomata have a definite tendency to met- 
astasize and involve regional and retroperitoneal lymph glands. 
These tumors are more often found in the lower segment of 
the ureter. The solid nonpapillary carcinomata account for 
almost 50 per cent of the primary ureteral neoplasms. Up to 
within a few years ago, 68 cases of primary carcinoma of the 
ureter have been reported in the literature. An an index of 
the relative occurrence of these tumors, we may cite our series’ 
of 209 cases of renal neoplasms recently reported; during the 
same period of time we observed 5 cases of ureteral carcinoma. 

The symptomatology closely simulates that of renal neo- 
plasm, pain, hematuria, and tumor constituting the triad of 
sjmptoms generally observed. Although hematuria may oc- 
casionally be absent, it is the outstanding symptom and occurs 
in at least 80 per cent of the cases. The hematuria differs 
m no wise from that of renal neoplasm. Pain is noted fre 
quently either in the lumbar region dull in character or cohckv 
due to the passage of blood dots. If the growth invades ad- 
jacent structures the pain may simulate a severe sciatica or 
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lumbago. As a result of ureteral obstruction by the tumor, 
sooner or later there develops an ascending ureterohydro- 
nephrosis and the kidney becomes sufficiently enlarged to pre- 
sent a palpable tumor in the loin. Occasionally the growth 
may be palpated by vaginal or rectal examination. Small 
fronds of tumor tissue or atypical cells found in the urine may 
arouse suspicion as to the nature of the condition. The diag- 
nosis can only be definitely established by careful cystoscopic 
and radiographic studies. An a:-ray examination will generally 
rule out calculus. We must depend on cystoscopy, ureteral 
catheterization and urography to definitely establish the diag- 
nosis. Occasionally, as happened in one of our cases, the 
tumor can be seen projecting from the ureteral orifice. A 
biopsy specimen was then removed confirming the diagnosis. 
The ureteral catheter generally encounters an obstruction. 
This obstruction followed by a copious flow of blood is char- 
acteristic of tumor. Obstructions in the ureter may be due to 
stone, tuberculosis or tumor. The absence of typical scratch 
marks on a wax bougie wiU rule out a calculus. 

Retrograde urography by demonstrating an irregular fill- 
ing defect gives valuable information. The filh’ng defect pro- 
duced by a uric acid calculus is generally more regular in 
shape, whereas that due to tumor has a moth-eaten appear- 
ance. Pyelography and intravenous urography will give us 
information as to the condition of the kidney and the ureter 
above the site of the obstructing neoplasm. Some of these 
cases show quite an advanced hydronephrosis, and many pa- 
tients have been operated on for this condition, subsequently 
to be reoperated for the removal of the lower ureter with its 
tmnor. Metastases are rather common, involving mainly the 
retroperitoneal nodes, liver and lung. Naturally all cases 
should have radiography of the chest before operative inter- 
ference is considered. 

CARCINOMA OF THE PROSTATE 

Mah'gnant disease of the prostate occurs in appro.ximately 
15 to 20 per cent of all patients with prostatic disease. The 
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local symptoms closely simulate those of benign prostatic ob- 
struction. Gross hematuria is less typical of malignancy than 
of the benign type. Rather characteristic of malignancy are 
radiating pains in the back or thighs, often attributed to 
sciatica or lumbago. The diagnosis of malignancy rests on 
prostatic palpation. At least 80 to 90 per cent of prostatic 
cancers can be detected by rectal palpation. The characteris- 
tic signs are induration, fixation and nodulation. The gland 
may be large or small, only one nodule may be palpated or the 
entire gland may be riddled with nodules. Since osseous met- 
astases are commonly seen, radiograms of the bones, especially 
the pelvis and spine should be routinely carried out. There 
are borderline cases of the chronic inflammatory type which 
closely simulate a malignant gland in its hardness. Prostatic 
calculi have been diagnosed as prostatic carcinoma,- another 
reason for an x-ray examination to exclude this error. Cys- 
toscopy, of course, should always be done. Distortions of the 
internal sphincter orifice, associated with edema are often de- 
ciding factors in establishing the diagnosis. When in doubt 
an aspiration biopsy of the gland through the perineum will 
often give us valuable information. In a recent case in which 
the diagnosis could not be definitely established by rectal pal- 
pation, cystoscopy disclosed a slight edema of the mucosa over- 
lying the internal sphincter. By means of the resectoscope a 
few segments were resected from this region, and a definite 
diagnosis of carcinoma was made by histological examination. 

MALIGNANT DISEASE OF THE TESTICLE 

Everjf scrotal swelling should be carefully examined for 
the possibility of an underljdng neoplasm. What appears to be 
a simple hydrocele may, after tapping, reveal an enlarged tes- 
ticle which may prove to be a teratoma. Despite the fact that 
the testicle is an exposed organ easily palpated, the differential 
diagnosis of^ the underlying condition is not so simple. Ter- 
atomas at times develop so rapidly that when the patient is 
first examined metastases may already be present. The patient 
should be examined both in the erect and reclining positions. 
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Testicular tumors are generally unilateral, and occur more fre- 
quently in young people. The tumor is usually smooth and 
elastic although some neoplasms have areas cartilaginous in 
consistency. The growth is almost always limited to the tes- 
ticle, the epididymis feeling normal. The testicle is usually 
insensitive, the overlying skin looks normal unless the growth 
is very large, then the skin has a glazed appearance. The 
spermatic cord is normal and generally sharply demarcated 
from the tumor. Often there is an inflammatory hydrocele 
which yields clear fluid on tapping. A bloody tap generally 
denotes invasion of the epididymis. On standing, the testicle 
has a feeling of weight to it. Inguinal or femoral lymph nodes 
are not involved until late in the course of the disease. Intra- 
abdominal and retroperitoneal metastases are rather common, 
so a careful abdominal examination should always be made. 
Roentgenograms of the chest should be taken routinely for 
the presence of metastases. Incision into the tumor for biopsy 
should never be undertaken, as the tumor is likely to spread 
rapidly and fungate following this procedure. Instead, an 
aspiration biopsy with a small needle is preferable. The use 
of the Aschheim-Zondek test as a diagnostic procedure should 
always be resorted to, although the limitations should always 
be borne in mind. Dean has recently summarized the results 
of this test as follows, “Assuming the patient appearing for 
examination with an enlarged testes of three months’ dura- 
tion, that he has received no treatment, and that there is no 
evidence of metastases. 

“1. If the test is negative it is probable that he has no ter- 
atoma. It is possible that he has an adult teratoma which has 
not destroyed the interstitial cells of the testes. 

“2. If the test shows SOO or less mouse units per liter of 
urine it is probable that the patient has a teratoma. This may 
be of an adult type, such as an adult cystic teratoma that has 
largely or wholly destrojmd the interstitial cells of the testis, 
or it may be a smaller tumor of a low grade of malignancy 
which has not destroyed the interstitial cells. It is possible 
that the testis is the seat of sjTJhilis, tuberculosis, interstitial 



DIAGNOSIS OF MALIGNANCY OF TJIONAIIY TRACT 102 5 

orchitis or any other condition that would cause swelling and 
complete destruction of the interstitial cells. It should be 
understood that it is exceptional ' for a testicle affected with 
syphilis, tuberculosis or interstitial orchitis to have all the 
function of the interstitial cells destroyed so that a positive 
test is obtained. 

“3. If the test shows between 500 and 1000 mouse units per 
liter of urine, the tumor is probably a seminoma. 

“A. An output of between 2000 and 10,000 mouse units per 
liter indicates an embryonal carcinoma with lymphoid stroma. 

“5. An output of more than 10,000 mouse units per liter of 
urine indicates an embryonal adenocarcinoma or a chorio- 
epithelioma.” 

If a man has an untreated tumor of the testis and evidence 
of metastases, the Aschheim-Zondek test will be positive with 
probably more than 1000 mouse units per liter output. 

As regards the differential diagnosis, the conditions simu- 
lating testicular neoplasm are tuberculosis, gumma, hematoma, 
and torsion of the spermatic cord. 
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CLINIC OF DR. MEREDITH F. CAMPBELL 

From the Departments of Urology and Diseases of Chil- 
dren, New York University College of Medicine and 
Bellevue Hospital 


COMMON UROLOGIC CONDITIONS IN CHILDKEN 

About half of all children suffer some form of urologic 
disturbance before reaching puberty. In a large portion of 
these children, the disturbance is minor and frequently passes 
unrecognized. In the others the uropathy is of major im- 
portance and is sometimes fatal. In the majority of children 
with important urologic lesions, correct early interpretation of 
the presenting symptoms and a careful urinalysis will at once 
direct attention to the urinary tract. 

A plea is herewith made for a careful examination of the 
urine in any sick child. Moreover, urinalysis should be per- 
formed in all children subjected to routine physical examina- 
tion. In an astounding number of young patients in whom I' 
have performed complete urologic examination, the discovery 
of an asjTnptomatic persistent pyuria occurred at the time of 
a routine urinalysis, when urologic disease was not even sus- 
picioned. 

Urologic conditions in children are here grouped according 
to the dominant s^miptom. It might be more fitting to entitle 
the communication Usual Causes of Common Urologic Symp- 
toms in Infan^ and Children. Pyuria, disturbances of urina- 
tion or nephritis are most commonly observed. The pyuric 
group are usually said to have either acute or chronic pyelitis 
The cliniarl picture in the group showing disturbances of 
urination is usually called enuresis. Nonsuppurative nephritis 
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Bright’s disease — may be omitted from the present discus- 
sion. Other somewhat less frequent presenting manifestations 
are hematuria and pain or tumor along the urinary tract. 
These five symptoms constitute the principal indications for 
urologic examination in the young and the common lesions 
which may cause them are herewith briefly discussed. 

PYURIA 

P3airia is the usual manifestation of urinary infection and 
always exists in the latter except during the first twenty-four 
hours of the disease in rare instances of hyperacute renal in- 
fection. Acute pyelonephritis, commonly designated as acute 
pyelitis, is usually correctly diagnosed, and with relatively 
simple therapeutic attentions generally runs a self-limited 
course. Although most of these patients are symptomatically 
cured within two weeks and the urinalysis is commonly nega- 
tive after a month, in a large portion culture of the urine as 
late as six months after the acute illness, will show persistence 
of the etiologic organisms. In these cases of persistent bac- 
teriuria, recurrences of acute renal infection are clinically 
recognized as recurrent acute pyelitis and are likely to appear 
with each acute focal infection elsewhere (tonsillitis, enteriUs, 
etc.) or with the onset of acute urinary obstruction. In some 
children with acute renal infection a pyuria will persist after 
the patient becomes symptomatically well. If this pyuria re- 
sists intensive medical therapy for two to four weeks a com- 
plete urologic examination is indicated. In most of these cases 
a urinary anomaly which causes either obstruction or stasis 
will be found. In short, chronic pyuria and anomalous de- 
velopment of the urinary tract in children, are almost re- 
ciprocal. 

Before subjecting the child to a complete urologic exam- 
ination because of persistent pjmria, an intensive course oj 
medical treatment is indicated. This includes urinary anti- 
sepsis which must be administered in much larger doses than 
customarily employed. IMy preference is methenamine furot- 
ropin) and the basis of dosage is 10 to I2K- grains per day 
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per year of age. Thus a five-year-old child receives 50 to 65 
grains in twenty-four hours. In children I have given twice 
this amount without untoward effect. As Helmholz has shown, 
the therapeutic coefficient of methenamine is directly propor- 
tional to the urinary acidity. In methenamine therapy one 
should attempt to get the urine as near 5.5 as possible. At 
this titer methyl orange paper turns red and this indicator 
should be used rather than litmus paper. This acidulation 
can best be achieved by the use of ammonium chloride (which 
I prefer), ammonium nitrate or calcium chloride. These chem- 
icals are available in enteric coated pills. The dose of acidu- 
lant usually equals that of the methenamine but must neces- 
sarily be altered to achieve or maintain the desired high acidity 
(pH 5.5). Recently I gave a young boy 200 grains of am- 
monium chloride before the desired acidity existed but once 
achieved, it was continued with less than half this dose. The 
medication is intensively given for four or five days when a 
rest period of a day or two is observed and during which time 
the urine is carefully examined, including culture. If infection 
remains the medication is resumed for another four days. As 
a rule, it is useless to persist with antisepsis longer than two 
weeks for if the urine cannot be sterilized in this time by this 
method, furtlier similar efforts are likely to be futile. In in- 
fants the medication is given in the formula. With older chil- 
dren it may be given in solution with a palatable syrup. Hem- 
aturia induced by formaldehyde cystitis (urotropin reaction) 
is purely of vesical origin and will promptly disappear with 
withdrawal of the medication. Yet the vesical reaction is a 
favorable rather than unfavorable manifestation; it indicates 
an appreciable concentration of formaldehyde in the bladder 
urine. 

Other urinaiy' antiseptics include caprokol, pyridium, se- 
renium, neutral acriflavine and methylene blue but if methen- 
amine therapy is unsuccessful these other antiseptics are almost 
certain to fail. 

The kciogcuic diet is successful in sterilizing the urine of 
children in about 60 per cent of the cases. I have frequently 



MEREDITH F. CAMPBELL 


1030 

employed it following surgical treatment. It should be pointed 
out here, however, that the ketogenic diet will often sterilize 
the urine in patients with important anomalies of the urinary 
tract and for this reason a urologic examination is indicated in 
these patients even though, during the therapeutic period, the 
ketogenic diet was successful. In other words, the previous 
persistence of the urinary infection at once suggests the likeli- 
hood of a urinary anomaly and obstruction. 

A correct anatomic diagnosis in chronic pyuria can be made 
only by a complete urologic examination. Residual urine may 
be present or the x-ray may demonstrate a urinary calculus. 
Although intravenous urography will often suffice to establish 
the diagnosis, in most instances it should be considered only a 
precystoscopic measure with which to elicit as much informa- 
tion as possible before the instrumentation is attempted. A 
complete urologic examination including cystoscopy, ureteral 
catheterization, divided renal function tests and retrograde 
pyelography can be performed without general anesthesia in 
about three fourths of all children. During the past four years 
in boys of three years and over I have used caudal anesthesia 
more than one hundred and fifty times. During the past year 
and a half I have used intravenous anesthesia (evipal) for brief 
instrumentation in more than 100 cases. It is fitting to note 
here that instrumental reactions following complete urologic 
examination in children are less than half as frequent and 
severe as in adults. Fear of an unfortuitous reaction need 
never be considered a contraindication to cystoscopic examina- 
tion in a child. 

Obstruction is the principal predisposing cause of urinary 
infectioD. The urinary tract above the obstruction becomes 
congested. The congested organ is more vulnerable to bac- 
terial attack than the normal organ and organisms which are 
continually reaching the kidney by the blood stream find a 
suitable soil for growth. Not only does obstruction predispose 
to infection but once infection is established in the presence of 
obstruction the former can rarely be eliminated until the block- 
age is eradicated. Neuromuscular inertia such as is commonly 
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observed in cord bladder disease must also be considered as a 
cause of urinary stasis. 

The common potential causes of urinary obstruction and 
by the same token the common predisposing causes of urinary 
infection are shown in Fig. 86. There may be a congenital 
stenosis of the preputial orifice or a stricture of a renal calyx. 
Between these anatomic extremes one or more of a legion of 
uro-obstructive conditions may exist. I have seen several boys 
said to have chronic pyelitis, but in whom the pyuria was 
proved to be perpetuated by a tight prepuce. Circumcision or 
a generous dorsal slit was commonly followed by a disappear- 
ance of the pyuria. This justifies the conclusion that the 
pyuria resulted from subpreputial urinary retention, stagnation 
and infection. Frequently the meatus is congenitally tight and 
produces urinary stasis. I have encountered this many times 
in boys and in a few girls, in some of whom the urinary back- 
pressure caused dilatation of the entire upper urinary tract. 
In a girl of thirteen months with congenital stricture of the 
anterior urethra, the cystographic bladder picture resembled 
that observed in advanced prostatic obstruction. Lesions com- 
monly found in the deep male urethra are congenital valves, 
hypertrophy of the verumontanum, and congenital contracture 
of the vesical outlet. All of these may cause urinary obstruc- 
tion with severe back-pressure; renal damage and important 
infection must eventually be anticipated. The majority of 
cases of these types that I have studied clinically were ex- 
amined because of persistent pj'uria. 

Neuromuscular disease, usually designated as cord bladder, 
is not uncommon in children. There are 79 cases in my series! 
It is frequently associated with anomalies of lower spinal or 
neural development. IMarked spina bifida occulta is frequently 
found in these cases. On the other hand, in some of the most 
advanced instances of cord bladder in children and with resid- 
ual urine as much as 16 ounces, careful neurologic examina 
lion of the lumbosacral innerx^ation failed to reveal alterations 
in either sensation or motor control. Occasionally in these 
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Pig 86. Direct and indirect causes of pyuria in children. 1, Stenosis of 

prepuce; 2, stenosis of meatus; 3 , paraphimosis; 4, urethral stricture; S, urethral 
stone; 6, urethral diverUculum; 7. periurethritis, periurethral abscess; 8, cowper- 
itis- 9, congenital valves of posterior urethra; 10, hypertrophy of veruraon- 
tanum; verumontanitis ; 11, prostatitis; prostaUc abscess; 12, contracted blad- 
der neck- median bar; 13, periprostaUtis or abscess; 14, mucosal fold at bladder 
outlet- trigonal curtain; IS, stricture of ureteral meatus, ureterocele; 16, uretero- 
vesical junction stricture; 17, aberrant vessel; 18, congenital ureteral valves, 
19 ureteral obstruction by diverticulum compression; 19', diverticulum, ureter 
owning into diverUculum; 20, ureteral stone; 21, ureteral .nneture; 22, ^n- 
umteritis; periureteral phlegmon or abscess; 23, ureteral lank; 

OK Innds- 24 renal tumor; 25, ureteropehic junction stricture, -G, abc 
S:t vesS tbriru^U^n of upper ureter; 27. pe.ric stone; 28. renal tuberculosis. 
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cases laminectomy .is of value but generally the prognosis is 
unfavorable. 

Bladder stone and diverticula are commonly associated with 


pyuria and are secondary complications in about 5 per cent 
of aU cases of infravesical obstruction. 

Congenital stricture oj the ureter is the commonest ob- 
structing lesion of the upper urinary tract. Except in the 
presence of infection congenital ureteral strictures rarely show 
sclerosis; they are merely anomalous narrowings comparable 
to similar narrowings frequently seen in the esophagus, at the 
pylorus, further down in the intestinal tract, and in the larger 
biliary ducts. Ureteral strictures occur most often at the 
lower end of the tube, are next most common at the upper 
end and are rarest in the middle. Frequently they are bilateral 
and may be multiple but I have never seen more than three 
strictures in one ureter. In 12,080 pediatric autopsies which 
I have recently tabulated, congenital ureteral stricture occurred 
in 72 instances (1:168). Yet it is an extremely common clin- 
ical finding in children with chronic pyuria (101 of 580 cases 
or 17.3 per cent). The demonstration of stricture requires a 
careful urologic examination. Many congenital strictures can 
be adequately treated by ureteral dilatation; for this purpose 
I have recently devised a special miniature dilating cystoscope 
(No. 17 F.) which will take a bougie as large as a slate pencil 
(No. 10 F.). This permits ample ureteral dilatation for any 
child up to the age of puberty. 

It is axiomatic that an anomalous organ is more prone to 
disease than a normal one. Nowhere is this better exemplified 
than in ureteral reduplication, a condition found in about 0.5 
per cent of all individuals. In 26,480 autopsies we found 136 
cases reported, an incidence of 1:195. Yet in 580 children 


:9, stricture of caliceM ouUet; 30, aliceal stone; 31, pyelonephritis; 32 pvo 
nephrosis; 33, hydronephrosis; 34, perirenal suppuraUon; spinal disease (PoL’ 
etc.), hydrouretcr; .16, pency^stic abscess rupturing into bladder; 37 semina 
vcsicuhns; 3S, ntUTomuscuiar vesical disease; 38' c%-stitis- ao , fT.’-!- 

folliculitis (LitUe); 40', folliculitis (Morgagni); 4I, periurethnOSth^ 
abscess; endometriUs; 43, cerridtis; 44, foreign body b vagba 4S 
itis. ,6, shenius; 4,, folliculitis of inlroitus; 48, bartholbitis; B^db’abs^' 
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with persistent pyuria there were 58 cases (1:10) of ureteral 
reduphcation, nearly twenty times the normal incidence. In 
aU of these children the anomaly was a fundamental factor in 
causing the pyuria to persist. In many of these cases both 
divisions of the ureter and of the reduphcated kidney were in- 
volved by infection or obstruction. Yet in a surprising number 
only half of the reduplicated organ was diseased and in 13 
children ranging in age from five months to eight years 
ureteroheminephrectomy (removal of the diseased half of the 
kidney and the reduplicated ureteral segment draining it) 
cured the p 5 mria. 

In some instances the ureteral orifice is ectopic and opens 
in the urethra or, rarely, in the vestibule. A ureter with an 
ectopic orifice almost always shows evidence of urinary stasis, 
and infection is an extremely common complication. In a girl 
of thirteen months with persistent p 3 mria since the age of five 
months urologic examination revealed complete bilateral ure- 
teral reduplication. The ureter from the lower pelvis of the 
kidney on each side opened normally in the bladder. The 
ureter from the right upper pelvis — and this was uninfected — 
opened in the posterior urethra. The ureter from the pyoneph- 
rotic upper segment of the left kidney opened in the vesti- 
bule. By squeezing the left loin thick pus resembling tooth- 
paste was seen to exude from the ectopic opening in the vesti- 
bule. Ureteroheminephrectomy cured. 

Ureteral calculi are occasionally found. In a girl of nine- 
teen months examined because of chronic pyuria, a small uric- 
acid stone was seen in the bladder and two uric-acid stones 
were demonstrated by negative pyelography and scratch of a 
wax bulb in the left ureter, on which side the pyuria originated. 
Spontaneous passage of these stones followed instrumental 
dilatation of the ureter. 

Aberrant vessels are frequent causes of ureteral obstruc- 
tion. About a fourth of all kidneys show anomalous vessels 
which pass from the upper pole or from the lower pole, chiefly 
to the vena cava or aorta. Those vessels which pass from the 
lower pole cross, and frequently cause pressure on the upper 
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ureter. This induces hydronephrosis which often becomes in- 
fected and pyuria persists. Quite uniformly these children are 
said to have chronic pyelitis. I have now operated on 17 cases 
of vascular obstruction of the ureter in children. In three of 
these, antecedent attacks of Dietl’s crises induced by the vas- 
cular obstruction had caused the appendix to be removed. 
When renal injury is not marked, resection of the vessels is 
frequently curative. Most children, however, are not seen 
until the hydronephrotic damage is extreme and nephrectomy 
is required. 

Rarely, an anomalous vascularization in the depths of the 
female pelvis may cause ureteral obstruction. The uterine 
artery is usually the obstructing vessel but a branch of the iliac 
or hypogastric vessels may cause the pressure. In a child of 
thirteen months with persistent pyuria the diagnosis of vascular 
obstruction of the lower ureter was made by urography and 
was confirmed at operation. An artery, vein and band of 
fibrous tissue firmly compressed the meter at a point 1 cm. 
above the ureterovesical junction and was indicated in the 
urogram as a transverse filling defect. I have seen apparently 
this same condition in three other young children but in whom 
the diagnosis lacks surgical confirmation. 

Stones in the kidney are not uncommon in children; there 
are 10 cases in my personal series. I have removed a kidney 
for stone pyonephrosis from a boy of six months and from a 
girl of two years. Doubtless most of the small renal stones of 
childhood pass spontaneously; the painful syndrome accom- 
panmng their passage is usually interpreted as intestinal colic, 
hlany calculi in childhood are composed of pure uric acid and 
hence are not radiopaque. They must be demonstrated either 
as (1) negative or vacuolated shadows in the radiographic 
media or (2) by passage of a wax-bulb ureteral bougie which 
the stone scratches. Sometimes renal stones in chfidren can 
be removed by simple pyelotomy. 


Chrome snpfn, rathe pyelonephritis is occasionally found 
In some of these cases neither antecedent obstruction nor anv 
other predisposing factor can be demonstrated at the time the 
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examination is made. Moreover, identification of these etio- 
logic factors is frequently obscured by marked secondary 
inflammatory changes in the ureters and renal pelves. 

Chronic renal tuberculosis must not be overlooked. One in 
every 50 cases of so-called “chronic pyelitis” in children is 
surgical renal tuberculosis. The dominant clinical manifes- 
tations almost always lead to the diagnosis cystitis — acute or 
subacute. Having established the diagnosis nephrectomy, 
when not contraindicated by bilateral renal involvement or by 
functional insufficiency of the “better” kidney, offers the only 
hope of coure. There are 18 cases in my series. 

DISTURBANCES OF URINATION 

Dysuria or difficulty in urination is most often due to con- 
genital obstruction in the prostatic urethra but vesicosphinc- 
terospasm caused by inflammation may produce this symptom 
in both males and females. Moreover, I have seen several 
cases of extreme dysuria in young boys with a congenitally 
tight meatus; in many of these cases secondary ulceration — 
the ulcerated meatus — occurred. Meatotomy cures the meatal 
obstruction; transurethral resection of the deep congenital 
urethral obstructing lesions is the usual indicated treatment. 

Enuresis is the commonest disturbance of urination in chil- 
dren and doubtless in 95 per cent of the cases is purely a 
functional disorder. We strongly believe, however, that uro- 
logic examination is Indicated in those enuretic children un- 
cured in two to three months by medical, physical or psy- 
chologic therapy. In a personal series of 5.12 children thu.s 
subjected to cystoscopic examination, uropathy adequate to 
explain the clinical picture was found in 60 per cent. Fifteen 
per cent of the latter children had residual urine, that is, they 
could not empty their bladders. In females with enuresis 
urethrotrigonitis is the commonest lesion found. In enuretic 
males congenital obstructive lesions at the bladder neck or in 
the posterior urethra are of high incidence. In children of all 
ages inflammation due to unsuspected urinary infection is often 
the fundamental etiology of the enuresis and in .1 instances 
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in my series nephrectomy for renal tuberculosis was the es- 
sential treatment. Although one wishes to believe that well- 
trained pediatricians would not fail to recognize enuretic mani- 
festations due to a tight prepuce or meatus, bladder stone, 
chronic pyelonephritis or renal tuberculosis, for example, my 



experience has shown that this unusual conception of the poten- 
tial etiolopy of so-called ‘‘enuresis” is not generally held. 

\\ hen no urologic basis for the enuresis is found psycho 
therapy may be continued with the assurance that no important 
disease is progressing in the urinary tract. a urologic 
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lesion is demonstrated, the treatment is based entirely on 
pathology. In a great many girls with urethrotrigonitis, ample 
dilatation of the urethra and the local use of dilute silver nitrate 
is curative — the identical treatment commonly employed in 
urethrotrigonitis in adult women. 

hematuria 

Hematuria in a child usually means nephritis, renal tumor, 
or renal tuberculosis. Yet in several boys with moderately 
profuse hematuria the bleeding came from an ulcerated meatus. 
Except when due to acute glomerular nephritis hematuria 
always indicates a thorough examination. Occasionally the 
bleeding results from renal congestion coincident to an ob- 
structive lesion. The commonest causes of hematuria are 
shown in Fig. 87. 

PAIN 

Pain is seldom the only symptom of urologic disease in 
children. The most striking instance I have observed occurred 
in a five-year-old girl with a congenital ureteral kink. Her only 
complaint was pain in the left renal region; urinalysis was 
thoroughly normal. Urologic examination revealed a fixed 
kink at the junction of the middle and upper third of the left 
ureter and with the mobilization of the kink and high fixation 
of the kidney, the pain disappeared. Periodic ureteral dilata- 
tion now insures free drainage. 

TUMOR 

Embryonal adenomyosarcoma of the kidney is the com- 
monest abdominal tumor of children, and of all tumors in chil- 
dren is outranked only by those of the orbit. These renal 
tumors (Wilms') are commonest before the age of five years: 
are seldom correctly recognized until the growth is far ad- 
vanced, and to date the mortality has been about per cent- 
Of 52 cases, only 2 lived five years, f have cases which 
appear to be cured more than one 3 ^ear postoperative. One of 
these is a girl from whom an embr\mnal adenosarcoma weigh- 
ing 500 Gm. was removed at the age of six weeks; she shows 
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no evidence of recurrence one and one-half years later. In cases 
of this highly malignant tumor recurrences are usually noted 
within six months and patients who show no recurrence within 
a year will probably remain cured. Nephrectomy offers the 
only hope of cure and the combined use of irradiation therapy 
and nephrectomy offers the only prospect for reduction of the 
present mortality. Preoperative irradiation totaling 3000 to 
5000 r. should be given in divided daily doses over a period of 
about three weeks (Coutard technic). As a result of this irra- 
diation many of these renal tumors will become no longer 
palpable. Three to four weeks following the irradiation the 
kidney should be removed. A month postoperative a course 
of irradiation similar to the preoperative therapy should be 
given. Because metastasis is frequent, the irradiation should 
include the abdomen and chest although not so intensively as 
the primary tumor. 

Neuroblastoma 0 } the adrenal simulates and is usually 
erroneously diagnosed renal tumor. It occurs half as often 
as renal tumors. Most retroperitoneal “lymphosarcomas” in 
children are adrenal neuroblastomas. The tumor seldom in- 
vades the kidney, it metastasizes widely, and is almost always 
fatal. 

Fortunately not all palpable tumors of the renal region are 
malignant. Hydronephrosis is the commonest palpable renal 
tumor in children and most commonly results from; (1) con- 
genital stricture at the ureteropelvic junction or (2) vascular 
obstruction by anomalous lower polar vessels which compress 
the ureter at or near its union with the pelvis. Preoperatively, 
the likely etiologj^ of the hydronephrosis can usually be de- 
duced by excretory^ urography. This diagnostic aid, however, 
is of no value when the renal function is extremely low; retro- 
grade urography must be employed. In some of these cases 
conseix'ative surgical treatment, e. g., resection of obstructing 
vessels or a ureteropelvoplasty will relieve the obstruction. 
Vet in most children extreme renal damage demands nephrec- 
tomy. 

Vndrsccudrd testicle is the commonest disturbing condition 
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of the spermatic tract in boys. Boys with undescended testicle 
should be given the benefit of hormone therapy (antuitrin-S; 
follutein). If this fails, the testicle should be brought down 
into the scrotum, preferably by the Torek procedure and pre- 
ferably by the eighth year. In cryptorchid patients with a 
complicating hernia, only surgical treatment merits considera- 
tion. It should be noted that in some patients in whom the use 
of glandular extracts is apparently followed by descent of the 
testicle, the gland recedes to its former position when the 
hormone therapy is discontinued. 

SUMMARY 

Attention has been directed to the more common lesions 
which help to cause chronic pyuria in children. The high inci- 
dence of these conditions and the relative infrequency of their 
correct recognition, especially when the upper urinary tract 
is involved, is a challenge to pediatricians and urologists alike. 
In chronic pyuria a congenital anomaly of the urinary tract 
should be assumed to exist until proved otherwise. 

Although enuresis is almost always a functional condition 
urologic examination of the treatment-resistant cases shows 
demonstrable pathology in nearly two thirds. 

Infants and children tolerate complete urologic examination 
better than their elders; reactions are only half as frequent 
and are much less severe in the young patients. Certainly fear 
of imdesirable sequelae should never be permitted to rule 
against a thorough urologic investigation when it is otherwise 
indicated. 

One admonition more than any other I would give: examine 
the urine. 
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AbdomiKal diseases causing fever in 
children, July, 21 

examination in secondary gastro- 
intestinal tuberculosis, Non., 857 
pain in pulmonary tuberculosis, 
Nov., 854 

Aberrant vessels, ureteral obstruction 
due to, Nov., 1034 

Abortion, diagnostic mistakes, July, 

76 

habitual, July, 81, 93 
Abscess, abdominal, in children, July, 

26 

mediastinal, in children, July, 18 
of brain in children, July, 43 
of breast, acute. Sept., 627 
chronic, Sepl., 630 
of kidney, multiple, in children, 
July, 33 

of lung, multiple, in children, July, 
18 

pulmonary bleeding in, Sepl., 486 
perinephric, in children, July, 33 
retropharyngeal, in children, July, 
13 

subphrenic, in children, July, 26 
Acidosis in diabetes complicated by 
tuberculosis, Nov., 836 
Acinous nodose tuberculosis, Nov., 706 
Acne vulgaris, etiology’, Nov., 985 
hormonal treatment, Nov., 985, 
990 

Acnitis, Nov., 1003 
Acromegaly, Sept., 387 
Addison's disease, borderline cases. 
Sept., 345 

Adenoids, infected, fever due to, Julv, 
.10 

■Adenonivosarconia, cmbiyonal, of kid- 
ney, 10,18 
Adiposis dolorosa, Sepl., 374 
•Adiposity, cerebral, Sepl., 374 
Adiposogenital dystrophy, ScM., 374 
Adrenal cortical tumors,' 349 
insutTiciencv, Iwrderline cases. Sept. 
345 

neuroblastoma, Nov.. 1039 
Allergic asthma, treatment. Sept., 591 
infants, colic in, .'^cpt., 112 
\llern.Tlion of heart, Jul\ 1,SS- Sept 
541 ■ ' y 


Amebic dysentery in children, July, 24 
Anal obstruction in newborn, Sepl., 
622 

Anatomic tubercle, Nov., 1002 
Anemia and hypothyroidism, Sep/., 
340 

nutritional, in infancy, diet in, 
Nnv., 943 

hemoglobin determination, 
Nov., 934 

iron preparations for, Nov., 937 
management, Nov., 933 
sickle cell, July, 55 
Angiolupoid, Nov., 1004 
Antiseptics, urinary, for children, 
Nov., 1028 

Appendicitis, acute, in aged, Jtily, 133 
in children, fever in, July, 25 
Appetite in pulmonary tuberculosis, 
Nov., 853 

Arcus senilis, July, 128 
Arrhythmias, diagnosis and treat- 
ment, July, 175 
significance of. Sept., 537 
Arsenic encephalitis. Sept., 417 
Arteriosclerosis in cardiovascular- 
renal disease, July, 209 
Arthritis, gonorrheal, in male, Julv, 
152 

Aschheim-Zondek test in malignant 
disease of testicle, Noj., 1024 
Asphyxia neonatorum, July, 99 
Aspiration in pleurisy, July, 329 
Associated movements, automatic, ab- 
normal, July, 227 

Asthenia, neurocirculatory, simulating 
hyperthyroidism. Sept., 343 
Asthma, bronchial, intratracheal in- 
jection of iodized oil, 
analysis of 1000 cases, 
• Nov., 907 
instrumentarium, Nov.. 
916 

reaction following, Nov 
923 

technical points, Nov 
915 

other respiratory pathology ac- 
companrnng, A^ov., 926 
treatment; Aepf., 591 
emphysema in, .S'ep/., 44.4 


V' *1.. .'C* 


IO]I 
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Atelectasis, pulmonarj', in newborn, 
July, 106, 111 
Ateliosis, Sept., 362 
Atopy, Sept., 652 

Auricular fibrillation, July, 181; Sept., 
541 

flutter, July, 184; Sept., 541 
Auriculoventricular block, Sept., 544 
Australian X disease, Sept., 424 
Autohemotherapy in herpes zoster, 
July, 245 

Autonomic imbalance in newborn, 
Sept., 623 


Basophilism, pituitary, Sept., 349, 
387 

Beet pulp, laxative \'alue, Sept., 457 
Birth trauma, vomiting due to. Sept., 
623 

Bladder, cord, in children, 2Vot>., 1031 
malignant disease, diagnosis, Plov., 
1018 

stone in, in children, Nev., 1033 
Blepharospasm in parkinsonism, July, 
228 

Blood, disorders, genetic aspects, 
July, 253 

pulmonary bleeding in, Sept., 
490 

iodine, in hyperthyroidism, July, 
286 

sugar in diabetes complicated by 
tuberculosis, JVm., 834 
vessels, diseases of, pulmonary 
bleeding in. Sept., 489 
Bones, ^seases, in aged, July, 138 
Botulism, July, 265 
in children, July, 28 
Bowels in pulmonary tuberculosis, 
Nov., 855 

Brain abscess in children, /n/y, 43 
tumors in children, July, 47 
Bran in constipation, Nov., 899 
Breast, diseases of, differential diag- 
nosis, Sept., 625 
Brill’s disease, July, 52 
Bronchi, diseases of, causing bleeding. 
Sept., 485 . 

Bronchial asthma, intratracheal injec- 
tion of iodized oil, analysis of 
1000 cases, Nov., 907 
other respiratory pathology ac- 
companying, iVoi., 926 
treatment. Sept., 591 
fistula in tuberculous empyema, 
Nov., 843, 845 

Bronchiectasis as cause of lever in 
children, July, IS 
cough in product.on of, A or., 80/ 
pulmonary bleeding in. Sept., 4Sa 


Bronchitis, chronic, emphysema in, 
Sept., 443 
in a^d, July, 135 

Broncholithiasis, pulmonary bleeding 
in. Sept., 486 

Bronchopulmonary bleeding, diag- 
nosis and treatment, Sept., 483 
Bronchoscopy in pulmonary hemor- 
rhage, Sept., 492 
Brucella melitensis, July, 51 
Bulk-producing drugs in constipation, 
Nov., 900 

Bulky foods, laxative value. Sept., 449 


Calculus, bladder, in children, Nov., 
1033 

renal, in children, Nov., 1035 
ureteral, in children, Nov., 1034 
Carbuncle of kidney in children, July, 
33 

Carcinoma of bladder, diagnosis, Nov., 
1018 

of breast. Sept., 641, 642 
of cervix, diagnostic mistakes in, 
July, 78 

of kidney, diagnosis, Nov., 1010 
of lung, pulmonary bleeding in. 
Sept., 487 

of prostate, diagnosis, Nov., 1022 
of testicle, diagpiosis, Nov., 1023 
of ureter, Nov., 1021 
Cardiac. See Heart. 

Cardiovascular disease in aged, July, 
139 

physical e-xercise in, July, 191 
Cardiovascular-renal disease, preven- 
tive aspects, Jtdy, 209 
Caseous pneumonia, tuberculous, 
Nov., 709, 744 

Cellulose in foods, Sep.., 450 
Cereals, thick, feeding of, in gastro- 
enterospasm. Sept., 518, 519 
Cerebral adiposity, Sept., 374 

edema and hemorrhage in newborn, 
July, 105, 109 

Cervical lymphadenitis in children, 
July, 14 

Cervi.x, carcinoma of, diagnostic mis- 
takes, July, 78 

Chancre, tuberculous, Nov., 1002 
Chickenpo.x, encephalitis in. Sept., 433 
Chlorotic marasmus, Nov., 982 
Cholecystitis, acute, diagnosis. Sept., 
472 

(ffironic, diagnosis. Sept., 473 
Cholecystography, intravenous, .'>ept., 
475 

oral. Sept., 478 
Cholesterosis, 5ep/., 473 
Cogtvheel motor rigidity, July, - i- 
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Colds, common, as cause of fever m 
children, July, 9 

Colic, infantile, classification and 
treatment, Sept., 511 
Colitis, ulcerative, in children, July, 24 
Collapse therapy in tuberculosis, Ncn'., 
775 

fluoroscopy and .v-ray in, Nov., 
819 

Constipation and hypothyroidism, 
Sept., 340 

bulky foods in, Sept., 449 
chronic, Nov., 891 
treatment, Nov., 894 
in pulmonary tuberculosis, Nov., 855 
rectal, Nov., 895 

Contact dermatitis, Sept., 651, 653 
Contractions of heart, premature, 
July, 177 

Convulsions, uremic, treatment, 
Sept., 532 

Copper as adjuvant to iron in nutri- 
tional anemia, Nov., 941, 948 
Cord bladder in children, Nov., 1031 
Corpus spongiosum, marked indura- 
tion, in gonorrhea, July, 155 
Cosmetics and eczema. Sept., 661 
Cough, action of diaphragm in, Nov., I 
868 ^ 

after phrenicectomy, experimental I 
data, Nov., 871 

compressive phase, Nov., 862, 864 
expulsive phase, A'ot., 862, 865 
in production of bronchiectasis, 
A'ov., 867 

inspiratory' phase, Noz'., 862 
mechanics and physiology of, Nov., 
861 

Cowperitis, gonorrheal, July, 155 
1 ramps and hypolh^Toidism. Sept., 
340 

Cretinism, Sept., 355 
Cyanosis of newborn, diagnosis and 
treatment, July, 99 
Cr-slic mastitis, chronic. Sept., 637 
Cystitis in children, July, 34 


Diaphragm, action of, in cough, . 
868 . 
Diaphragmatic pleurisy in chili 
July, 18 

Diarrhea, tuberculous, Nov., 851, 
855 

Diathesis, exudative, .Sept., 656 
Dick antitoxin, July, 314 
test, July, 312 
toxin, July, 313 

Diet in cardiovascular-renal di: 
July, 214 

in constipation. Sept., 449; 
897 

in diabetes complicated by t 
culosis, Nov., 830 
in myocardial insufficiency, ■ 
555 

in nutritional anemia in inf 
Nov., 943 

in pulmonary' tuberculosis. Not 
with hemorrhage, Nov., 8i 
in secondary' gastro-intestinal t 
culosis, Nov., 886 
in tuberculosis of larynx, Nov 
in uremia. Sept., 529 
ketogenic, for urinary antisep 
children, Nov., 1029 
Digestive tract diseases in aged, 
132 

Digptalis in myocardial insuffic 
Sept., 549 

in rheumatic heart disease, No. 
Diuretics in myocardial insuffic 
Sept., 553 

in uremia. Sept., 530 
Diverticula, esophageal, in aged, 
132 

Drugs causing fever in children, 
45 

Duodenal obstruction in nev 
Sept., 621 

Dwarfism, Sept., 353 
hypothy'roid. Sept., 356 
Paltauf, Sept., 362 
Dy'senterr', amebic, in children 
24 


DrrgCATiox, influence of indigestible 
residue on, .Sef?i , 453 
Dehydration fever in children, .hilv 
47 

Derrum's syndrome. Sept., 374 
Dcrmatilis, coniact. Sept., 651, 653 
Dialietcs melhius, borderline, -S’cCt 
346 

complleaied by tu}>ercu!o£is, 
treat mcnl, .Ve:., 829 
tolerance in. influence of tuber- 
culosis on, Nov., 836 
with hypo;h\To\dism, Jjily, 279 


bacillary’, in children, July, 2 
Dyspepsia in pulmonary tuberc 
Nov., 853 

Dyspituitarism, postencepl 
July, 229 

Dystonia, neurowgetative, Jtil 
Dystrophia adiposogenitalis, 
3/4 

Dysuria in children, Nov., 1036 


Ectopic pregnano.-, July, 77 
Eczema, Sept., 651 
Eczematids, Sept., 634 
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Edema, cerebral, in newborn. July, 
^ 105, loy 

Embryonal adenomyosarcoma in chil- 
dren, Nov., 1058 

Emphysema, early diagnosis and 
treatment, ScpL, 437 
Empyema, July, 329 
encapsulated, in children, July, 
18 

tuberculous, Nov., 841 
anaerobic, Nov., 846 
pyogenic, Nov., 845 
thoracoplasty in, Nov., 848 
thoracotomy and aspiration in, 
Nov., 843 

treatment, Nov., 843 
with bronchial fistula, Nov., 843, 
845 

Encephalitis, clinical types, diagnosis 
and treatment, Sepl., 415 
epidemic, Sepl., 419 

dyspituitarism following, July, 
229 

parkinsonism following, diagnosis 
and treatment, July, 223 
in children, July, 39 
toxic. Sept., 415 
postvaccinal, Sept., 430 
Encephalomyelitis, acute dissemin- 
ated, associated with infections. 
Sept., 430 

Endocarditis, subacute bacterial, in 
children, July, 57 

Endocerv'icitis, chronic, treatment. 
July, 119 

Endocrine disturbances, borderline, 
Sepl., 337 
in aged, July, 138 
infantilism, diagnosis and treat- 
ment, Sepl., 353 
obesity, Sepl., 369 
symposium. Sept., 335 
Enemas in chronic constipation. Nor., 
903 

Enteritis, tuberculous, diet m, Nov.. 
886 . , . 
Enterospasm, infantile, classification 
and treatment. Sept., 511 
Enuresis and hypothyroidism. Sept., 

339 

in children, Nov., 1036 
Epididymitis, gonorrheal, Jiuy, 15U 
tuberculous, Nov., 796, 801 
Erysipelas in aged, July, 13/ 
liirj'thema induratum of IWin, .tw.. 
1003 

nodosum, Nov., 729 
Esophagus, obstruction, in newborn. 

Sept., 617 If/, 

pressure div'erticula, in aged, July, 
132 


Estrogenic hormone therapy in acne 
vulgaris, Nov., 988, 990 
in gonorrheal vaginitis. Sept., 
669, 675 

Exanthem subitum, July, 48 
Exercise in Cardiac conditions, July, 
191 

in chronic constipation, Nov., 895 
Exophthalmic goiter, July, 285 
Extrasystoles, July, 177; Sept., 540 
Exudative diathesis. Sept., 656 


Fainting attacks and hypothyroid- 
ism, Sept., 339 

Feeding, infant, in relation to vomit- 
ing in newborn. Sept., 616 
Fever therapy in rheumatic heart dis- 
ease, Nov., 971 

Fevers in childhood, obscure origin, 
symposium on, July, 1 
Fibro-adenoma of breast. Sept., 633 
Fibromyxoma of breast. Sept., 636 
Fistula, bronchial, in tuberculous em- 
pyema, Noil., 8 13, 845 
Floradex in gonorrhea! vaginitis, 
Sept., 674 

I'luoroscopy in pneumothorax therapy 
in tuberculosis, Nov., 819 
Folliclis, Nov., 1003 
Folliculitis, gonorrheal, July, 153 
l•'ood poisoning in children, July, 27 
residue, indigestible, influence on 
defecation, .Sepl., 453 
method of isolating. Sept., 450 
necessity in diet. Sept., 455 
I'oods, bulky, laxative value, Sept., 
449 

in chronic constipation, Nov., 897 
Foreign body in lung, pulmonar>' 
bleeding in, .Sepl., 488 
Fractures in aged, July, 138 
Frohlich’s syndrome. Sept., 374 
Functional disorders of children, diag- 
nosis and treatment, .Sept.. 581 
I'ungus infections of lung, pulmonary 
bleeding in, Sept., 488 
Fusospirochetosis of lung, pulmonary 
bice/ling in. Sept., 488 , 


( Ialliii. \I)I)I'.K, stoneless, /liagnosis, 
Sepl , 471 

strawberry. .Sept , 473 
( .alloping cfjnsumption, .V//f,, 70*1 
in children, Nov , 722 
(.allstones in aged, July, 1 (4 
(.angreneof lung, pulmonary blee/ling 
in. Sept , 487 

(.astric analysis in pulmonary tuf>er- 
culosis, Nov., 856 
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Gastro-enterospasni, infantile, clas- 
sification and treatment, Sept., 511 
Gastro-intestinal obstruction as cause 
of vomiting in newborn. Sept., 
617 

in pulmonary tuberculosis, Nov., 
851 

in diet and, Nov., 886 
Gavage feeding of premature infant, 
Nov., 956 

Genetic aspects of certain blood- 
system disorders, July, 253 
Genital tuberculosis associated with 
pulmonary tuberculosis, Nov., 
795, 808 

treatment, Nov., 806 
Genito-urinary system, diseases, in 
aged, July, 134 

malignant disease of, Nov., 1009 
Geriatrics, July, 127 
German measles, encephalitis in. Sept., 
433 

Gigantism, Sept., 387 
Glandular fever in children, July, 55 
Goiter, toxic, July, 285 
(Tonadotropic hormone therapy in 
acne vulgaris, Nov., 988, 990 
Gonorrhea in male, complications, 
treatment, July, 147 
Gonorrheal arthritis, July, 152 
prostatitis, July, 150, 161 
vulvovaginitis, July, 123; Sept., 
605 

Graves’ disease, July, 285 
Grippe, intestinal, July, 26 
Growth hormone therapy. Sept., 365 
t>ynccolog}', diagnostic mistakes, July, 
75 

problems of family physician, sym- 
posium on, July, 59 


H \iiiT vomiting in newborn, Scpl., 624 
Heart, alternation of, July 1.S8- Seil 
545 

block, July, 185 


Hemoglobin determination in nutri- 
tional anemia in infancy, Nov., 934 
Hemoglobinuria, paroxysmal, July, 56 
Hemophilia, July, 258 
Hemoptysis, diagnosis and treatment. 
Sept., 483 

Hemorrhage, cerebral, in new'born, 
July, 105, 109 

pulmonary, diagnosis and treat- 
ment, Sept., 483 

in tuberculosis, diet in, Nov., 886 
Herpes zoster, treatment, July, 239 
Hodgkin’s disease in chiltiren, July, 54 
Hormone therapy in acne vulgaris, 
Nov., 985, 990 

in gonorrheal vaginitis, Sepl., 669, 
675 

in habitual abortion, July, 96 
in hypopituitarism. Sept., 384 
in infantilism. Sept., 360, 364, 365 
in sterility, July, 70 
Hydronephrosis in children, Nov., 1039 
Hyperinsulinism, diagnosis and treat- 
ment, Sept., 393 

Hyjjerpituitarism, treatment. Sept., 
386 

Hypertension in cardiovascular-renal 
disease, July, 209 
Hyperthyroidism, July, 285 
borderline cases. Sept., 342 
with normal metabolic rate, Sepl., 
344 

Hypoglycemia of hyperinsulinism. 
Sept., 393, 402 

differentiation from other states 
of hypoglycemia, Sepl., 404 
spontaneous. Sept., 347 
Hypoglycemic insulin reactions in 
tubercular diabetics, Nov., 834 
Hypogonadism, primary, July, 68 
Hypopituitarism, treatment. Sept., 379 
Hypothyroid infantilism. Sept., 356 
Hypothyroidism, borderline cases. 
Sept., 337 

in diabetes mellitus, July, 279 


and hj-pothyroidism, Sepl., 339 
disease, in aged, July, 139 
physical exercise in, July, 191 
pulmonary bleeding in. Sept., 489 
rhcumaiic, management, 961 
with cvanosis in newborn July 
105,111 

irregularities, diagnosis and treat- 
ment, July, 175 
significance. Sept., 537 
premature contractions, July, 177 
Hematuria in children, Nov., 1038 
in renal neoplasm, Nov., I'olO 
usual sources, .Vcf., 1037 
Hemicellulose in foods, Sepl 470 


IcTERo-.\NEMiA, hemolytic, 
aspects, July, 256 
Impedance angle in hyperthyroidism 
July, 287 

Incubator for premature infant. Nov 
952 ■’ 

Infantile colic, classification and 
treatinent. Sept., 511 
Infantilism, endocrine, diagnosis and 
treatment. Sept., 353 
Infections, acute, in aged, July 137 
encephalitis following. Sept., 430 

due to, Sepl., 


genetic 
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Inflammatory diseases of breast. 
Sept., 627 

pelvic, ectopic pregnancy and, 
differentiation, July, 77 
Influenza, encephalitis following. 
Sept., Ail 

in children, fever in, July, 18 
Inguinal lymphadenitis in gonorrhea 
in male, July, 156 

Injuries' of lung, pulmonary bleeding 
in, 487 

Insulin in diabetes complicated by 
tuberculosis, Nov., 832 
reactions, Nov., 834 
Intestinal ^ippe, July, 26 
obstruction m aged, July, 133 
tuberculosis in children, July, 21 
secondary, Nov., 851 
diet in, Nov., 886 

Iodized oil, intratracheal injection, in 
asthma, analysis of 1000 cases, 
Nov., 907 

Iodine, blood, in hyperthyroidism, 
Jttly, 286 

Iron preparations in nutritional an- 
emia in infants, Nov., 937 
Irritability and hypothyroidism. Sept., 
339 


Japanese type B encephalitis. Sept., 
423 

Jaundice, epidemic, in children, July, 
29 


Ketogenic diet for urinary antisepsis 
in children, Nov., 1029 
Kidney, abscesses, multiple, in chil- 
dren, July, 33 

carbuncle, in children, July, 33 
embryonal adenomyosarcoma, Nov., 
1038 . I 

infections, pyuria in children due 
to, Nov., 1028 

malignant disease, diagnosis, Not., 
lOlO 

stones in, in children, Nov.,_ 1035 
tuberculosis, associated with puL 
monary tuberculosis, Nov., 787, 
807 

in children, July, 34; Nov., 1036 
tumors, in children, July, 34; Nov., 
1017, 1038 

Wilms’ tumor, Nov., 1017 ,1038 


Larynx, tuberculosis, diet in, Nov., 
SS7 

Laxatives in chronic constipation, 
Nov., 901 


Lead encephalitis, Sept., 417 
Lethargic encephalitis. Sept., 419 
Leukemia in children, July, 54 
Lichen scrofuiosorum, Nov., 1003 
Lignin in foods. Sept., 450 
Lipiodol, intratracheal injection, in 
asthma, Nov., 907 
Lipomatosis, Sept., 378 
Liver, enlargement, diseases asso- 
ciated with, diagnosis, July, 
295 

feeding in nutritional anemia in in- 
fants, Nov., 948 

Lobectomy in pulmonary hemorrhage. 
Sept., 492 

Lorain-Levi infantilism. Sept., 362 
Lung, abscesses, multiple, in children, 
July, 18 

hemorrhage from, diagnosis and 
treatment. Sept., 483 
diseases, in aged, July, 135 
tuberculosis. See Tuberculosis, pul- 
monary. 

Lupus miliaris disseminatus, Nov., 
1004 

pernio, Nov., 1004 
vulgaris, Nov., 1002 
Luxus consumption. Sept., 365 
Lymph nodes, mesenteric, tubercu- 
losis of, July, 22 

Lymphadenitis, cervical, as cause of 
fever in children, July, 14 
inguinal, in gonorrhea in male, 
July, 156 

Lymphangitis, gonorrheal, in male, 
July, ISO 


Malaria in children, July, 53 
inoculata, July, 53 

Malignant disease of genito-urinary 
tract, diagnosis, Nov., 1009 
Malpositions of uterus, diagnostic 
mistakes, July, 79 
Malta fever, July, 51 
Mantoux test, Nov., 730 
Marasmus, chlorotic, A’or., 982 
Massage in chronic constipation, Nov., 
896 

Mastitis, cj'stic, chronic. Sept., 637, 
641 

pyogenic, acute. Sept., 627 
chronic. Sept., 630 
tuberculous. Sept., 630 
Mastoiditis as cause of fever, July, la 
.Measles, encephalitis in. Sept., 432 
Mediastinal abscess in children, July, 

19 . . , 

infection, as cause of fever in chil- 
dren, July, IS 

.Meningitis, acute aseptic. July. 41 
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Meningitis, acute lymphocj'tic, July, 
40 

serous, Sept., 438 
raeningococcic, July, 35 
miscellaneous forms, July, 38 
syphilitic, July, 42 
tuijerculous, July, 37 
Menopause, abnormal bleeding before 
and after, causes, July, 83 
Menstruation, vicarious, from lungs, 
Sepi., 490 

Mesenteric lymph nodes, tuberculosis 
of, July, 22 

Metabolism, basal, in hyperthyroid- 
ism, July, 288 

Miliary tuberculosis, hematogenous, 
diffusely disseminated, Nov., 760 
Milk mixtures, simple, for premature 
infant, Nov., 951 

Mineral oil in constipation, Nov., 901 
Miscarriage, diagnostic mistakes in, 
July, 76 

persistent, July, 81 
Monckeberg’s sclerosis, July, 130 
Mononucleosis, acute infectious, July, 
55 

Morbus coeruleus, July, 106 
Mumps, encephalitis in. Sept., 436 
Muscular pains and hypothyroidism. 
Sept., 340 

Myocardial insufficiency, treatment. 
Sept., 547 

Myxoma, intracanalicular, of breast. 
Sept., 636 


Obstetric problems of family phys- 
ician, symposium on, July, 59 
Occupational therapy in myocardial 
insufficiency. Sept., 557 
Oculogyric crises, Jidy, 228; Sept., 422 
Oertel terrain exercises, July, 203 
Old age, diseases of, July, 127, 131 
Ornsteen's triad, July, 234 
Osteomyelitis in children, July, 49 
Otitis media, fever due to, July, 15 
Ovalocytosis, July, 257 
Ovarian failure, primary, July, 68 


Paget's disease in aged, July, 138 
Pain, abdominal, in pulmonary tuber- 
culosis, Nov., 854 

in urologic disease in children, Nov., 
1038 

Paltauf drvarfisra. Sept., 362 
Pancreatitis, acute, in children, July, 
26 

Parafrenal sinusitis in gonorrhea, 
July, 158 

Paraphimosis, gonorrheal, July; 157 
Paratyphoid fever in children, July, 23 
Parkinsonism, Sept., 422 
incipient, diagnosis and treatment, 
July, 223 

Paroxysmal tachycardia. Sept., 544 
Parrot fever, July, 56 
Pastia’s sign, Jtily, 309 
Patch tests in eczema. Sept., 659 
Pel-Ebstein Hodgkin’s disease, July, 
54 


Nanosomia hypothyrotica. Sept., 361 
Nasal septum, ulcer of, and hypothy- 
roidism, Sept., 338 

Nausea in pulmonary tuberculosis, 
Nov., 854 

Neoarsphenamine in herpes zoster, 
July, 248 

Nephrosclerosis in aged, July, 134 
Neuroblastoma of adrenal, Nov., 1039 
Neurocirculatoiy asthenia simulating 
hj-perthyroidism. Sept., 343 
Neuroses from general practitioner’s 
viewpoint. Sept., 559 
Newborn, cyanosis of, July, 99 
sepsis of, July, 47 
vomiting in. Sept., 615 
Nursing care of premature infant. 
No:'., 951 

Nutriiional anemia in infanc)’, man- 
.agement, Nov., 933 


hypothyroidism. Sept. 

endocrine, Sept., 569 
exogenous, .‘<ept., 370 


Pelvic inflammatory disease, ectopic 
pregnancy and, differentiation, 
July, 77 

Peptic ulcer. Sept., 461 
Periarteritis nodosa, clinical aspects, 
Nov., 973 

Pericarditis, rheumatic, Nov., 968 
Perinephric abscess in children, July, 
33 

Peritonitis in children, fever in, July, 


Pertussis, encephalitis in, Stpl., 436 
Phenobarbital m infantile colic, Sept 
517, 522 

Phimosis, inflammatory, in gonor- 
rhea, July, 156 

Phlebitis, dorsal, gonorrheal, July, 156 
Ihrenic nerx'e injurjr in newborn, 
July, 105, 110 

Phrenicectomy, cough after, experi- 
mental data, Nov. 871 
Phyone, Sept., 360, 364, 384 
Ihysical exercise in cardiac condi- 
tions, July, 191 
Pill-rolling tremor, July, 232 
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Pirquet test, Nnv., 730 
Pituitary basophilism, Sepl., 349, 387 
hyperfunction, treatment. Sept., 379 
infantilism. Sept., 362 
insufficiency in sterility, July, 67 
treatment. Sept., 379 
Pituitrin in herpes zoster, July, 246 
Pleurisy, acute, treatment, July, 323 
diaphragmatic, in children, July, 
18 

Pneumoconiosis, pulmonary bleeding 
in, Sept., 488 

Pneumonectomy in pulmonary hem- 
orrhage, Sept., 492 

Pneumonia, caseous, tuberculous, 
Nov., 709, 744 
in aged, July, 136 
in children, fever in, July, 17 
pulmonary bleeding in, Sept., 488 
Pneumonolysis, closed, in far ad- 
vanced tuberculosis, Nov., 777 
Pneumothorax, artificial, in pulmo- 
nary hemorrhage. Sept., 492 
for far advanced tuberculosis, Nov., 
775 

for pulmonary tuberculosis, fluoros- 
copy and .v-ray in, Nov., 819 
spontaneous, in tuberculosis, Nov., 
715 

Poliomyelitis, July, 38 
Postmenopausal bleeding, causes, 
July, 88 

Postural emphysema. Sept., 442 
Pregnancy, and hypertension, July, 
221 

ectopic, pelvic inflammatory disease 
and, differentiation, July, 77 
pulmonary tuberculosis and, Nov., 
811 

Premature infant, care and feeding of, 
with special reference to simple milk 
mixtures, Nov., 951 
Premenopausal bleeding, causes, July, 
85 

Prephysin, Sept., 386 
Prostate, carcinoma of, diagnosis, 
Nov., 1022 

tuberculosis of, Nov., 790, 799, 800 
Prostatic hypertrophy, July, 135 
Prostatitis, chronic, management, 
July, 161 

foci of infection in, July, 168 
gonorrheal, July, 130, 161 
Pruritus in uremia, tn-atmenC, Sept., 
533 

Psittacosis, July, 56 
Psychoses from gener.J practitioner's 
viewpoint. Sept., 55<t 
in aged, July, 140 
Pulsus alternans, July. I, ''8 
Purpura in children. Jv' . 57 


Pyelitis in children, fever due to, July, 
31 

pyuria due to, Nov., 1028 

Pyelography in renal neoplasm, Nov., 
1013 

Pyelonephritis, acute, pyuria in chil- 
dren due to, Nov., 1028 

Pyloric obstruction in newborn. Sept., 
618 

Pyridium therapy in gonorrheal vagin- 
itis, Sept., 672 

Pyuria in children, Nov., 1028 
fever due to, July, 31 


Rauies inoculations, encephalitis fol- 
lowing, Sept., 435 
Rat-bite fever, July, 52 
Rectal constipation, treatment, Nov., 
895 

Relapsing fever, July, 53 
Renal. See Kidney. 
Renal-cardiovascular disease, preven- 
tive aspects, July, 209 
Respiratory disorders in parkinson- 
ism, July, 229 

infections, encephalitis following. 
Sept., 437 

lower, in children, fever due to, 
July, 17 

upper, in children, fever due to, 
July, 9 

Retropharyngeal abscess as cause of 
fever in children, July, 13 
Rheumatic fever in children, July, 27, 
50 

heart disease, management, Nm\, 
961 

Riedel’s lobe, July, 299 
Rocky Mountain spotted fever, July, 
52 

Roentgen diagnosis of renal neo- 
plasm, Nov., 1013 
of silicosis, Sept., 505 
of stoneless gallbladder. Sept-, 
474 

examination in pneumothorax ther- 
apy of tuberculosis, Nov., 819 
treatment of herf>es zoster, July, 244 
Roseola infantum, July, 48 
Rumpel-Leede’s sign, July, 309 

S.vRCOrD of lioeck, .Vov., 1004 
of Uarier-Roussy, Nov., lOOl 
Scarlet fever, July, .107 
Schultz-Charlton reaction, July, 313 
Sclerosis. .Monckeberg’s, July, 130 
Scrofuloderma, .\'ov , 1002 
Scrofulosis, Nov.. 729 
Scurvy in children. July, 19 
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Seminal vesicles, tuberculosis of, Noi‘., 
802 

\'esiculitis in gonorrhea, July, 15-t 
Senescence, changes of, Jujy, 128 
Sepsis of newborn, July, 47 
Sicklemia, July, 55 
genetic aspects, July, 258 
Silicosis, diagnosis and prevention. 
Sept., 497 

Simmonds' disease. Sept., 383 
Sinus arrhythmia. Sept., 540 

infection, paranasal, fever due to, 
July, 11 

Sinusitis, parafrenal, in gonorrhea, 
July, 158 

Skin, tuberculosis of, Nov., 995 
Smallpox, encephalitis in. Sept., 433 
Sodium iodide in herpes zoster, July, 
247 

Spherocytes, July, 256 
Splenomegaly, diseases associated 
with, diagnosis, July, 295 
Sputum in secondary gastro-intestinal 
tuberculosis, Nov., 856 
St. Louis type encephalitis. Sept., 424 
Stenosis, pyloric, in newborn. Sept., 
618 

Sterility in female, July, 63 
in male, July, 61 

Stokes-Oertel terrain exercises, July, \ 
203 

Stools in pulmonary tuberculosis, 
Nm., 857 

Strawberry gallbladder. Sept., 473 
Stricture, ureteral, congenital, Nov., 
1033 

Sul'phrcnic abscess in children, July, 
26 

Syphilitic meningitis in children, Jutv, 
42 


1 M iiM \RUi,\, paroxysmal, July, 179; 
Sep) ,544 

Iccih, abscessed, in children, July. 48 
I'ceihing, lever due to, July, 48 ' 
Iclangiectasia, hereditary henior- 
rltagtc, July, 257 
I'cratoma ol testicle, AVre,, 1023 
I csticlc, malignant disease, diagnosis 
•Ypt'., 1023 

tuberculosis of, Nov., 802 
undcsccnded, Nm., 1039 
Tetany m newborn, July, 112 
Thoracentesis m plcuri^', Julv, 328 
I'horacoplastv m tuberculous' empv- 
cnia, .V(Tf,, 848 

I hor.icotomy in tuberculous empy- 
ema, Nm , 843 

I hymus enlargement in newborn 
■•uh. 107, 111 


Thyroid eczema. Sept., 657 
Thyrotoxicosis, hypoglycemia wnth, 
Sept., 405 

Tonsils, infected, and fever, July, 10 
Trauma in production of eczema, 
Sept., 653 

Tremor, pill-rolling, July, 232 
Trichomonas vaginalis vaginitis, 
treatment, July, 125 
Tubercle, Nov., 1000 
anatomic, Nov., 1002 
Tuberculids, Nov., 998 
papulonecrotic, Nov., 1003 
rosacea-tike, Nov., 1003 
Tuberculin tests, Nov., 730 
Tuberculoderms, Nov., 995 
Tuberculoid, Nov., 1000 
Tuberculosis colliquativa, Nov., 1002 
galloping, Nov., 709 _ 
in children, Nov., 723 
gastro-intestinal, secondary, Nm’., 
851 

diet in, Nov., 886 

genital, associated with pulmonary' 
tuberculosis, Nov., 795, 808 
treatment, Nov., 806 
indurativa, Nov., 1003 
intestinal, Nov., 851, 886 
in children, July, 21 
lichenoides, Nov., 1003 
luposa, Nov., 1002 
miliary, hematogenous, diffusely 
disseminated, Nov., 760 
of epididymis, Nov., 796, 801 
of ladney, associated w'ith pulmo- 
nary tuberculosis, Nov., 787, 
807 

in children, July, 34; Nov., 1036 
of larynx, diet in, Nov., 887 
of mesenteric lymph nodes, July, 22 
of prostate, Nov., 796, 799, 800 
of seminal vesicles, Nov., 802 
of skin, Nov., 995 
of testis, Nov., 802 
papulonecrotica, Nov., 1003 
pulmonary, acinous nodose. Nov 
706 

caseous pneumonia in, Nov., 709, 
744 

cavity formation and healing 
Nov., 710 ' 

chronic hematogenous, Nov 715 
767 

productive, Nov., 750 
clinical forms, recognition and 
treatment, Nov., 737 
closed pneumonoivsis for Nov 
777 ' ■’ 

collapse therapy, ^Wov., 775 
fiuor^opy and x-ray in, Noi’., 
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Tuberculosis, pulmonary, cough in, 
mechanics and physiology of, 
Nov., 861 

diabetes complicating, treatment, 
Nov., 829 

diet pr^cription for, Nov., 877 
exudative benign, Nov., 740 
productive, Nov., 749 
far advanced, management, Nov., 
775 

gastro-intestinal symptoms, Nov., 
SSI 

■ _ diet in, Nov., 886 
genital tuberculosis associated 
with, Nov., 795, 808 
hematogenous, Nov., 759 
acute miliary, Nov., 760 
chronic, Nov., 7 IS, 767 
hemorrhage in, Sepi., 485 
diet for, Nov., 886 
in aged, Jvly, 156 
in children, July, 19; Nov., 719 
diagnosis and symptoms, Nov., 
726 

dissemination, Nov., 722 
primary locus, Nov., 690, 720 
prognosis, prophylaxis, and 
therapy, A^ov., 734 
stage of generalization, Nov., 
732 

tuberculin tests, Nov., 730 
influence on diabetic tolerance, 
Nov., 836 
isolated, A^'ov., 702 
pathology and pathogenesis, A’'ov., 
689 

pneumothorax for, Nov., 775 
fluoroscopy and .r-ray in, Nov., 
819 

pregnancy and, i\W., 811 
primar>' complex, N^ov., 689 
lymph nodes of, A'oc., 696 
focus, Nov., 690, 720 
renal tuberculosis assodated 
with, Nov., 787, 807 
spontaneous pneumothorax in, 
Nov., 715 __ 

stage of generalization, Nov., 697 
urogenital, associated with_p_ulmo- 
nar>' tuberculosis, AW., 787 
verrucosa cutis. AW., 1002 
Tuberculous empyema, AW., 841. 
See also Empyema. 
enteritis, diet in, Nov., 886 
mastitis. Sept., 650 
meningitis in children, July, 37 
peritonitis in children, July, 22 
Tularemia, July. 51 
Tumors, adrenal cortical, 549 

malignant, of genito-urinary tract, 
AW., 1009 


Tumors of brain in children, /k/i 
46 

of br^st. Sept., 655 
of kidney in children, July, 54 
Nov., 1017, 1038 
urologic, in children, Nov., 1038 
Typhoid fever in children, July, 23 
Typhus fever, July, 52 


Ulcer of nasal septum and hypothy 
roidism. Sept., 338 
peptic, Sept., 461 
tuberculous, Nov., 1002 

Undescended testicle, Nov., 1039 

Undulant fever in children, July, 51 

Uremia, treatment. Sept., 527 

Ureter, calculi, in children, AW., 1054 
malignant disease, Nov., 1021 
stricture, congenital, Nov., 1033 

Urethritis, gonorrheal, in male, July, 
147 

Urinary antiseptics for children, AW., 
1028 

obstruction, pyuria in children due 
to, Nov., 1030, 1032 
tract, malignant disease, diagnosis, 
N^., 1009 

Urination, disturbances of, in children, 
Nov., 1036 

Urogenital tuberculosis associated 
tvith pulmonary tuberculosis, Nov., 
787 

Urography in renal neoplasm, AW., 
1013 

Urologic conditions, common, in chil- 
dren, Nov., 1027 

Uterus, malpositions, diagnostic mis- 
takes, July, 79 


VacaNATiox, encephalitis following. 
Sept., 430. 433 

\'aginal bleeding, abnormal, pre- and 
postmenopausal, causes, July, 83 
discharges, diagnosing, July, 80 

Vaginitis, gonorrheal, treatment, July, 
125; Sept., 665 

Vagotonia, hypoglycemia in. Sept., 404 

\'ascular disease, hypertensive, July, 
209 

Verruca necrogenica, Nov., 1002 

X'esiculitis, seminal, in gonorrhea, 
July, 154 

llcarious menstruation from lungs. 
Sept., 490 

Mtamins, role in nutritional anemia. 
Nor., 949 

X'omiting in neuborn, Sep^i 615 
in pulmonary tuberculosis, _.Xcr.., 8a4 
uremic, treatment. Sept., 514 
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Von Econonio encephalitis, Scpl., 419 Whooping cough, encephalitis in. 
Von Gierke’s disease, infantilism in, Scpl., 436 
Sept., 355 Wilms' tumor, Nov., 1017, 1038 

Vulvovaginitis, different types, treat- 
ment, July, 122 

gonorrheal, treatment. Sept., 665 Yeast vulvovaginitis, treatment, 

July, 124 

Water, plentiful, in chronic consti- 
pation, Nov., 896 Zoster ophthalmicus, July, 240 

Weil’s disease, July, 29 oticus, July, 240 
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SYMPOSIUM ON RELIEF OF PAIN 

In a recent number of the Medical Clinics there was a 
Symposium on Pain. In this issue we have carried the thought 
a little further and have gathered a group of clinics gn the 
Relief of Pain. It has been our endeavor to cover the regions 
of the body in which the relief of pain is the problem of the 
general practitioner. 

The following clinics are included in this Symposium: 

Abraham Ettlcson: Reuet of Headaches, Facial Nevealcia, Glossofhaeyn- 

GEAL NctTRALCU, SUPERIOR LarYHGEAL NeURALCIA, OCCIPITAL NEURALGIA, 

Pain from Sluder’s Neuralgia. 

Robert 0. Ritter; Relief of Lumbago and Sciatica. 

Louis T. Curry; Treatment of Earache. 

Charles W. Freeman; Pain in the Dental Field. 

Waller R. Fischer; Relief for PAiNruL Feet, 

G. K, Fcnn; Pain SmruLATiNG That Produced by Coronary Disease. 

N. C. Gilbert; Treatment of Angina Pectoris. 

LowcU D. Snort; Pain IN the Abdomen: Clinical Significance and Con- 
sideration of Relief. 

J. P, Grccnhill; RELirr or Pain Arising in the Female Pelvis. 

1013 



] 


/ 





Medical Clinics oj North America 
January, 1936. Chicago Number 


CLINIC OF DR. ABRAHAM ETTLESON 
Loyola University 


RELIEF OF HEADACHES, FACIAL NEURALGIA, GLOSSO- 
PHARYNGEAL NEURALGIA, SUPERIOR LARYNGEAL 
NEURALGIA, OCCIPITAL NEURALGIA, PAIN FROM 
SLUDER’S NEURALGIA 

RELIEF OF HEADACHES 

The clinic today concerns itself mainly with the relief 
of headache due to migraine. It is to be understood that the 
following outline of treatment is intended only for those 
patients in whom a diagnosis of migraine is made after all 
other causes of headache have been exluded. For a general 
discussion of migraine the reader is referred to the literature 
on that subject. 

In order to obtain relief from this distressing affliction, 
it is necessary to avoid possible precipitating or exciting causes 
of attacks of migraine such as fatigue, mental or physical, 
continued worries, fears and excitement, indiscretions of eat- 
ing, drinking or smoking, and exposure. In a positive direc- 
tion, the sufferers from migraine should adhere to a regular 
hygiene of living with regulation of diet and bowels, abund- 
ance of fresh air, sleep, and light daily exercise. On general 
medical principles physical defects should be corrected, al- 
tliough their correction may not bring relief from the head- 
aclies. Likewise the removal of foci of infection and the cure 
of constipation may fail to produce the desired results. 

ith recent ad\'ances in allergic and endocrine disorders, 
treatment for tire relief of migraine has been undertaken by 
specialists in these fields with reported variable success. 
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Among the allergic disorders food disagreements have been 
blamed for the periodic headaches, for which skin tests are 
made, and “elimination diets” are given, or protein desensiti- 
zation with peptone or other nonspecific protein is done. In 
the endocrine field various drugs from the selection of organo- 
therapy are employed, particularly theelin one ampule every 
other day for one week before regular menstrual periods, and 
placental hormone (emmenin), an emmenagogue, or gynergen 
before menstruation. The rationale for the use of these drugs 
is the frequent association of attacks of migraine with the 
menstrual period. It is wise not to promise the sufferer relief 
from these measures, for failures from these forms of treat- 
ment are common; and promise unfulfilled, confidence is lost. 

Regarding the use of drugs for the relief of migraine many 
have been tried, but none is specific for the disease. Among 
them the two which have received tlie most credit for afford- 
ing relief are fluid extract of Cannabis indica in the largest 
dosage tolerated, starting with 2 minims every four hours, 
and sodium thiosulphate 15 grains intravenously. The for- 
mer probably produces its desirable effects by depressing the 
sensory pathways in the spinal cord, and, in large doses, pro- 
ducing sleep. The favorable influence of thiosulphate on head- 
ache is not understood. The bromides, luminal, calcium salts, 
salicylates, and caffeine have been tried, each alone or in com- 
bination, with varying results, but on the whole they have not 
been successful, hlorphine is to be avoided, or used only as 
a last resort, because of the danger of addiction. 

Ligation of the middle meningeal artery on one or both 
sides is being done today after all palliative measures have 
been tried and failed. In the feVv reported operated cases 
and in those known to me, the Ugation effected relief from the 
severe headaches. The operation, which is only slightly more 
than a subtemporal decompression, can be done under local 
anesthesia in the upright position. It is a relatively simple and 
short procedure, practically entirely devoid of risk. 

The reason for the success of this procedure is explained 
by the theory that migraine headaches are caused by vaso- 
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motor spasm of cerebral and meningeal vessels brought on by 
an irritative affection of the cervical sympathetic ganglia. 
This supposition is rendered plausible by the recent demon- 
stration of nerve fibers in cerebral vessels. Spasms of the lat- 
ter produce the various visual disturbances, aphasia, pares- 
thesias, and psychic phenomena of migraine, while constric- 
tion of the meningeal vessels is thought to be the cause of 
the severe hemicrania through the involvement of the sym- 
pathetic plexus encircling the latter. Hence, severing the 
artery destroys the sympathetic plexus around it, thus pre- 
venting spasm of the vessel. On the other hand, avulsion of 
the sensory root of the gasserian ganglion on the affected side 
has not brought rehef from migraine headaches. 

For the relief of an attack “nearly every patient has his 
own pet remedy” (P. Bassoe). A hot mustard foot bath, or 
a warm full bath, followed by rest in bed in a quiet, darkened 
room with warm compresses to the head and eyes may afford 
relief from the intense headache. One or more of the coal 
tar products — phenacetin, aspirin, pyramidon, each in 5 grain 
doses, and inhalation of the contents of a pearl of amyl nitrite 
may be effective. 

RELIEF OF FACIAL HEDRALGIA 


We shall consider here chiefly the relief of trigeminal, or, 
as commonly called, trifacial neuralgia. AU other causes of 


pain in the face must be looked for and excluded before diag- 
nosis of lie douloureux is made. In this regard it is particu- 
larly important to distinguish between psychalgia and true 
paroxysms of trigeminal neuralgia. In the latter condition 
tlm pain always occurs in paroxysms and is limited to the true 


anatomical distribution of the fifth nerve on one side, never 
spreading across the midline or beyond the nerve area’, while 
in the former the pain may be conUnuous and located any- 
where in the face, head and neck, or shoulders. 

Having determined that the pain in the face is due to 
umior DC. relief may be obtained by one of several procedures 
.mcc one of the cardinal features of trifacial neuralgia is the 
presence of hcperesthetic areas or trigger zones on the 



ioi8 


ABRAHAM ETTLESON ’ 


scalp, or in the mouth which when touched set off a paroxysm, 
the sufferer will have learned from painful experience to leave 
these tender points absolutely xmtouched. He will therefore 
refrain from rubbing his eyes, touching, washing and wiping 
his face or lips, combing his hair, brushing his teeth, laugh- 
ing, talking, blowing his nose, sneezing, coughing, or moving 
his jaw, according to the branch of the fifth nerve affected. 
He will also have learned to avoid cold drafts and chill, ex- 
citement and noises. 

As in migraine, here also on general medical principles all 
possible local causes of pain in the face, as infected teeth or 
nasal sinuses, should be treated, although no relief may follow. 
By the time the patient will have drifted into the hands of a 
nemrologist or neurosurgeon, the victim already will have sac- 
rificed most or all of his sound teeth and submitted to one 
or more operations on his nose and sinuses without avail. 

For temporary relief of pain deep inhalation of 20 to 30 
drops of trichlorethylene (chloiylen) poured on a piece of 
gauze while patient reclines on one side is recommended. This 
drug acts selectively on the fifth nerve. AU other drugs in- 
cluding morphine are worthless in the treatment of this afflic- 
tion. 

Roentgen radiation over the gasserian ganglion has lately 
been tried, but the fact that it has not displaced other meas- 
ures after several years of trial indicates the limited efficacy 
of this procedure. However, postherpetic neuralgic pain is 
relieved by this method but not by operation. 

Alcohol injection into the nerve trunks was the best known 
method of treatment until surgery began to be employed for 
the relief of facial pain. This method is still useful in many 
cases, especially in those in whom surgery is contraindicated. 

It is for the benefit of these cases that the technic of alcohol 
injection is here given in detail. Alcohol injection offers only 
temporary relief, the pain recurring in from six months to a 
few years. It is always advisable to inform the patient ah(mt 
the numbness of the face that follows injection. 

The modus operandi of alcohol when injected inltj a ner\e 
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explains the reason for only temporary relief frorn pain. Alco- 
hol -when injected into the nerve causes destruction by coagu- 
lation of the nerve fibers at the site of injection followed by 
degeneration of the nerve elements below this point to the 
periphery. The injection, which is excessively painful over 
the area supplied by the nerve, produces anesthesia almost im- 
mediately. So long as the nerve fiber above the point of 
injection and its nerve cell of origin within the ganglion are 
intact, a new nerve fiber will commence to grow downward 
from the cell body dining the process of nerve regeneration, 
and by this means the damaged nerve is renewed and its con- 
duction powers are re-established after an interval varying 
from six months to two years. Injection of the gasserian 
ganglion may offer permanent relief, but it is frought with 
great danger except in the hands of a highly skilled operator. 
The alcohol might enter the optic nerve and produce blind- 
ness, or the oculomotor nerves and cause paralysis, or the 
cavernous sinus resulting in thrombosis. It makes later resec- 
tion of the sensory toot much more difficult. It may lead to 
corneal ulceration just as resection of the sensory root, and 
hence has no advantage over the latter procedure. In short, 
injection of die gasserian ganglion is not recommended. 

Furdiermore, an excellent knowledge of the anatomy of 
the trigeminal nerve is necessary to be successful with alcohol 
injection for the relief of tic douloureux. The depth to which 
the needle must be inserted in the tissues is very important, 
and can be determined by placing a small piece of rubber on 
the needle (Fig. 115) before insertion to the estimated depth 
of the nerve to be injected. The surest sign that the needle 
is in the correct position is the occurrence of pain in the area 
supplied by that nen^e. The point of the needle must punc- 
ture the ner%-e trunk so that the alcohol actually penetrates 
among the nerve fibers. 


The needles used are of stainless steel and flexible like 
the kind employed in local infiltration anesthesia. The^ skin 
llie site ot injection is made antiseptic in the usual manner 
The alcohol ts „r,cr injected into the nerue until anesthesia 
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has resulted from injecting a few drops of 2 per cent novocain. 
The syringe with novocain is then replaced by one with 95 per 
cent alcohol and the nerve is injected with it one drop, at a 
time until the area of the nerve is totally anesthetic to pain, 
and there is no longer felt a burning sensation in the cutaneous 
distribution of the nerve. 

Neuralgia of the First Division, — Technic for Injection 
oj the Supra-orbital Nerve. — (Figs. Ill, 112.) The supra- 



pjg 111. — Points of injecting the supra-orbital and infra-orbital nerves. 


orbital notch is marked by the index fingernail of the left 
hand pressed upon it while a small flexible needle is slipped 
along the fingernail down into the notch, just below the eye- 
brow, at a distance of about 1 inch from the middle. As the 
point of the needle hits the bone, the patient will experience 
a sharp pain up to the top of the head. This is the sign that 
the needle is in the correct position. Xow 2 or 3 drops of 
2 per cent novocain solution are injected, and the sensation 
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of the forehead is tested by a pinpoint. If anesthesia in this 
area has resulted, the syringe with novocain is replaced by 
one with 95 per cent alcohol and about 10 drops are injected 
slowly, 1 drop at a time. There should result anesthesia of 
the forehead and top of the head up to the midline, except 



Fig. 112. — Points of injccUon of supra-orbital, infra-orbital, maxillary 
and mandibular ncn-cs. 1, Supra-orbital notch; 2, infra-orbital foramen; 
coronoid process of mandible; 4, notch of mandible. 

the central triangle of the skin between the eyebrow and mid- 
line whicli is spared, because it is supplied by the supra- 
trochlear nerve. 

Neuralgia of the Second Division.~(a) Technic of In- 
jection 0 ] the Infra-orbital Nerve. — (Figs. 113^ 112 ) 
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The infra-orbital foramen lies about 1 inch from the midline. 
A long needle is inserted at a point about one-fourth of an 
inch outside and above the angle of the ala nasi, the insertion 
being made down to the bone in an upward and slightly out- 
ward direction. It is important to keep the left forefinger 
firmly pressed against the rim of the lower margin of the 
orbit, to insure that the needle does not slip over the orbital 
margin and so penetrate the orbit, where serious damage might 
be done. The patient will complain of pain in the nose and 



upper lip as soon as the needle strikes the nerve. Three or 4 
drops of 2 per cent novocain solution are then injected, which 
will be followed by anesthesia of the upper lip, lower eyelid, 
cheek, and side of nose. Then 1 cc. of 95 per cent alcohol is 
slowly injected, a dressing being held firmly pressed against 
the cheek close to the needle to prevent swelling. 

(d) Technic of Injection of Second Division at Foramen 
Rohindwn.—{F\^. 114, 115, 112.) Injection of the second 
and third divisions at the foramen rotundum and foramen 
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ovale respectively, and gasserian ganglion should be attempted 
.aw phy'dan. A stall with ntandible m p ace 

always should be before the operator for guidance by land- 
marks during injection of the second or ftird diyisioiu For 
injection of the second division it is well beforehand to maA 
oft on the needle 4i to 5 cm. from the point upward. The 
method of approach to the foramen rotundum and foramen 
ovale is through the outside ol the cheek. 



Fir. 114.— Lateral A-iew ol skull showing anatomical landmarks for injecting 
the second and third di\Tsions. 


First feel the coronoid process of the mandible, then insert 
a long, flexible needle behind this process. Now direct the 
needle slightly forward at an angle of from 15 to 30 degrees, 
and upward at an angle of about IS degrees. 

The object is to hit the external pterygoid plate (Fig. 116), 
and then to manipulate the needle forward until its point is 
felt to slip in front of the anterior edge of the plate, where 
the ncr\-e will be found at a slightly greater depth. If the 
ner\e is not found on the first attempt the needle must be 
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partial!}' withdrawn and its angle of direction altered sUghtly 
upward or downward, until the nerve is found. At a depth 
of 5 cm. the needle should be in the foramen rotundum. The 
penetration of the nerve by the needle will be indicated by 
pain in the distribution of die second division in the upper 
jaw, teeth and gums. The injection first by novocain and 
then by alcohol is made as for the third division injection. 
(See below.) 



Fig. 115. — ^Anatomical view showing the foramen rotundum and foramen 
ovale at sites for injection of the second and third divisions respectively. Piece 
of rubber marks the length of needle to be inserted down to the nerve. 

Neuralgia of the Third Division. — (a) Peripheral in- 
jection of this division is made in the mental foramen, through 
the cheek or into the inferior dental nerve on the inner side 
of the ramus of the lower jaw. (Figs. 116, 117.) 

(b) Injection oj Third Division at Foramen Ovale . — 
(Figs. 114, 116, 115, 112.) A long fle-vible needle is inserted 
in the middle of the xygomatic arch, through the sigmoid notch 
of the mandible, about 1 inch forward from the middle of the 
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external auditory meatus. Push the needle inward pointing 
it slightly upward and backward. Pain referred to the ear 
indicates that the eustachian tube has been touched because 
the needle is too far backward. Witlidraw it a little and 
push, it further forward. Pain felt in the throat and back 
of the tongue means that the needle has been pushed too far. 
By the method of trial and error the third division can even- 



Fig. 116,— .\naloiny of trigeminal nen-e I 
sphenoid bone; 2, mental foramen- 3 onhii, l process of 

Sion; 5, mandibular db-Eion 6 

p.anglion. S n, 7, sensory root of gasserian 

tually be found. As soon as the needle strikes iLp n 
palicnt complains o( pain in ,he lower lin ch.^ ' ' 

Inject 2 or 3 drops of ? per cent nm • P’ ^ tongue, 
for .anesthesia tyhen“i£ f Parts 

con, aiioho, "a -nt, STat””" ^ 

.ilcoliol is iniected a hum- ' ^ ^ the 

">'■ can, ana a spLds 'T 

v.i'.,, ;o 6^ spreads along the 
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lower jaw and in front of the ear. The burning sensation 
soon passes off whereupon more alcohol is injected, 2 or 3 
drops at a time, until the anesthesia is complete and no more 
burning is experienced. The pain then ceases at once. 

If the burning pain spreads to the nose, cheek, and eye, 
and anesthesia appears over the upper two divisions of the 
nerve, this indicates that the gasserian ganglion has also been 
injected. 

Successful injection results in anesthesia to pain and touch 
on the side of the lower lip, inside of cheek, lower jaw, teeth, 
gums, and tongue, on a strip of skin extending from the lower 


Mental 

foramen 



Fig. 117. — Mandible showing mental foramen. 


angle of the mouth toward the temple, and in the external 
auditory meatus and tympanum (Fig. 118). There will also 
be paralysis of the masseter, temporal and pterygoid muscles, 
so that the lower jaw when opened widely will be pushed 
toward the side injected. 

Following an injection the patient may complain of deaf- 
ness and intense vertigo and he may vomit and have facial 
paratysis and coarse nystagmus due to leakage of the alcohol 
toward the cerebellopontine angle. This can be prevented 
by making the injection very slowly. 

The chief danger, arising from the unintentional injection 
of the gasserian ganglion, is corneal ulceration. This can be 
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by a firm bandage for twenty-four hours may prevent further 
ulceration. Whenever the corneal reflex is aboh’shed after an 
injection of the foramen ovale, the eye requires special atten- 
tion, by shielding it with an eye shield or crystal and irrigating 
with 2 per cent boric acid lotions and instillation of 10 per 
cent argyrol. 

Avulsion of the' sensory root of the gasserian ganglion, also 
referred to as subtotal resection of the root, or retrogasserian 
neurectomy, offers the only permanent relief from trigeminal 
neuralgia. In this operation the sensory root fibers (Fig. 116) 
of the second and third divisions are destroyed never to re- 
generate functionally. The ophthalmic division and the motor 
root of the fifth nerve are left intact whenever possible to 
avoid the risk of keratitis and paralysis of the jaw. Nearly 
the entire operation can be done under local anesthesia in the 
sitting position, via the subtemporal route. Sufferers from 
trifacial neuralgia who also have cardiac decompensation and 
auricular flutter require preliminary digitah’zation, otherwise 
the operation may be a success but the patient will succumb 
to cardiac failure. 

The surgical risk from this operation is small indeed, but 
the greatest danger is ulcer of the cornea which may so resist 
all treatment that enucleation may have to be done. The 
patient should be informed of this danger beforehand. Usu- 
ally, however, this hazard will not deter him from submitting 
to surgery, in his desperate search for relief from pain. 

RELIEF OF GLOSSOPHARYNGEAL NEURALGIA 

The relief of pain from glossopharyngeal neuralgia is re- 
quired infrequently, as this type of neuralgia is uncommon. 

It is not to be confused with trigeminal or superior laryngeal 
neuralgia. 

After all causes of pain in the throat, such as organic dis- 
eases of the pharynx, neck, posterior cranial fossa, etc., have 
been eliminated one is justified in considering the pain due to 
glossopharyngeal neuralgia and in instituU'ng treatment for 
this condition. 
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There are three methods of treatment for the relief of this 
type of neuralgia: Alcohol injection of the nerve near the 
jugular foramen, neurectomy of the ninth nerve as high up in 
the neck as possible, and intracerebral section of tlris nerve. 

Alcohol injection in the region of the jugular foramen is 
not to be attempted by theTne^erienced, as the danger of 
paralysis of the bulb is great. For the injection the needle 
is inserted in front of the tip of the mastoid, from where it is 
passed inward and slightly upward to a depth of 1-^ inches. 
tiTien the needle strikes the nerve, pain will be felt in the 
lateral region of the throat radiating to the eustachian tube 
and behind the ear. 

Injection is then made with 2 per cent novocain followed 
by 95 per cent alcohol, described under trigeminal neuralgia, 
with resulting relief of pain in, and anesthesia of, the pharynx, 
and loss of taste on the posterior third of the tongue. 

This method and neurectomy of the ninth nerve may afford 
relief varying from six months to two years, after which the 
pain recurs. Intracerebral section of the glossopharyngeal 
nerve effects a permanent cure from the pain. 

relief of superior laryngeal neuralgia 

Superior laryngeal neuralgia is even more uncommon than 
the glossopharyngeal type, from which it must be differenti- 
ated. The former must not be mistaken for tuberculous or 
malignant disease of the larynx and epiglottis, or for the gas- 
tric crises of tabes. 

In alcohol injection for the relief of pain from this form 
of neuralgia, only the internal branch of the superior laryngeal 
ner\c is injected. With the left index finger on the greater 
cornu of die hyoid bone (Fig. 119), the needle is inserted 
in (he midline between the superior laryngeal margin and tlie 
h\oid bone and is carried laterally through the tliyi'oliyold 
ligament, which offers considerable resistance tnwaid (lie 
cornu of tlie hyoid bone. The internal brand) i'- iln ii loi aled 
by probing with the needle until pain i'. felt in (lie -.Ide nf 
the neck shooting up to the ear, and from dm dfle of (lie 
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thyroid cartilage darting up to the angle of the Jaw. Success- 
ful injection with novocain and alcohol produces anesthesia 



of the larynx and epiglottis, and relief from pain. Neurec- 
tomy of the internal branch gives the same results as alcohol 
injection. 

RELIEF OF OCCIPITAL NEURALGIA 

Occipital neuralgia is not common. When severe pain is 
experienced in back of the neck radiating over the occiput 
into the parietal region associated with hyperesthesia of the 
scalp, neuralgia of the great occipital nerve may be the cause, 
but rheumatic myositis of the neck muscles, arthritis defor- 
mans, caries or tumors of the first or second cervical vertebra 
and hysteria must be ruled out. 

The pain of occipital neuralgia will usually be relieved by 
externa] heat and counterirritants, as mustard plaster, to the 
occipital region, or alcohol injection into the great occipital 
nerve. 

For alcohol injection, the needle is inserted vertically 
downward to the bone at the point of emergence of the 
nerve midway between the mastoid process and the first cer- 
vical vertebra, and about ^ inch below the level of the 
occipital protuberance. Subsequently there will be anesthesia 
of the scalp in the occipital region and relief from pain in 
that region. 
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RELIEF OF PAIN FROM SLUDER’S NEURALGIA 

Relief of pain from Sluder’s neuralgia may be obtained 
by extirpation or cocainization of the sphenopalatine ganglion. 

The treatment of this form of neuralgia is most efficiently 
performed by the nose specialist and the reader is referred to 
the literature on rhinology for further information on this 
subject. 
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RELIEF OF LUMBAGO AND SCIATICA 

In adult life there is no more common complaint than 
backache with or without sciatic radiation. The majority 
of patients with backache have, without a thorough examina- 
tion, been treated for lumbago or sciatica. These two com- 
plaints and the disabilities resulting from them are serious 
problems which confront the general practitioner, the ortho- 
pedic and the industrial surgeon. Any patient seeking treat- 
ment for backache or sciatic pains requires a complete and 
thorough history^ and physical and x-ray examination. Such 
an examination and history will, in most cases, lead to the 
discoveiy^ of the causative pathology. Only then can rational 
therapy be instituted. 

Tliere are many anatomic variations in the lower spine 
which may at times produce pain and disability. Among these 
arc sacralizcd fifth lumbar transverse processes (Fig. 120), 
spina bifida occulta, abnormal articulations, an abnormally 
oblique lumbosacral angle, spondylolisthesis (Figs. 121, 122), 
juonounced hollow back and static factors. Flat feet and 
short ;\chillcs tendons produce fatigue of the lumbar muscles, 
and often a severe back strain. Poor sitting posture in a chair 
or in an automobile during a long drive often causes bachache. 

Genito-urinaiy, gjmecological and neurological conditions 
should be investigated and eliminated. Pains in the lumbo- 
sacral region and over the sacrum should make one think of 
disease of the prostate and seminal vesicles. In women static 
backache often cannot be distinguished from that due to pelvic 
disorders. The g>-necologEt should be consulted in all ques- 
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Fig. 120. Fig. 121. 

Fig. 120. — Mrs. B. I. Sacralizcd fifth lumbar transverse process. i-Ray 
showing tibial grafts in place. 

Fig. 121. — .v-Ray of A. S., showing fifth lumbar vertebra slipped fonvard into 

the pelvis. 



Fig. 122 


Complete fifth lumbar bpijnd> loli5thi-:i.' Tuo l.iree tibial graft 
were inserted acro'i the lumbosacral joint 
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tionable cases. A careful examination will eliminate many 
radical intrapelvic operations. However, it has been our expe- 
rience that uterine trouble is more often ruled out than not. 

Pain in the back is present in certain diseases of the nerv- 
ous system. Tabes, cord tumors, disease of the cord itself, 
and peripheral nerve disturbances are to be ruled out. Dur- 
ing ie last year four patients, one man and three women, 
entered our clinic because of severe pain in the low back. Or- 



Fig. 123. Fig. 124. 

I'lP 123— J, P. Sdatic scoliosis with arthritis. Not relieved by palliative 

measures. 

Fig. 124— J. P. After trisacral fusion. No return of symptoms after four 

years. 


ihopedic and .r-ray e.xaminations failed to explain fully the 
cause for all the complaints. A thorough neurological exami- 
nation revealed a multiple sclerosis in each case. 

Metastatic disease of the spine and pelvic bones causes 
exti erne pain. Pam due to malignanc}^ is not relieved by rest 

on a rigid bed or by other therapeuUc measures as is the pain 
from any other cause. ^ 

There can be no doubt that backache and sciatic pains 
an vert- often due to the presence of an actual osteo-arthritis 
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of toxic or infectious origin. (Figs. 123, 124.) They may 
also be due to age and to certain back-straining occupations. 

When an inflammatory process is added to a mechanically 
unstable joint, pain and disability follow. The pain may come 
on suddenly or insidiously, and may radiate down one or both 
sciatic nerves, the gluteal nerves or down the front or sides 
of the thighs. It may be so severe as to be immediately dis- 
abling, as in sudden twists of the body or when a heavy object 
is lifted. In many instances where there has been an injury, 
the pain does not appear until a day or two later. The reason 
for this very common occurrence has not been fully explained. 
By some it is considered a ligamentous strain followed by 
edematous changes or a tear of muscle fibers with resulting 
spasm. By others it is regarded as a myofascitis of a rheu- 
matic nature. If the x-ray shows arthritic changes they are 
due either to disease or long continued strain or both. 

Many cases of disease and strain of the sacro-iliac joints 
occur but the lumbosacral is more often the site of the lesion. 
In some cases it is difficult or impossible to determine in which 
of these joints the trouble exists. However, a careful physical 
and x-ray examination will usually lead to a good working 
diagnosis. 

Pain along the course of the sciatic nerve occurs in both 
sacro-iliac and lumbosacral lesions. If it is unilateral, either 
may be involved. If bilateral, the lesion is usually in the 
lumbosacral joint. Gaenslen’s sign for sacro-iliac lesions is 
very reliable. “Hjqierextension of one hip with the opposite 
knee and hip acutely flexed to fix the lumbar spine, including 
the lumbosacral joint. Pain is present only in the sacro-iliacs, 
ruling out lumbosacral cases.” 

The etiology of any given case will govern the treatment. 
This may be either conservative or operative. 

All acute painful cases with or without radiating pains 
should be put at re t on a rigid bed, and some form of phys- 
ical therapy, such as heat and massage, begun. Large doses 
of salicylates are beneficial. Head and pelvic traction or a 
plaster cast may be necessary to relieve muscle spasm in a 
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certain number of cases. AU foci of infection should be care- 
fully sought and removed. This is especially true in the in- 
testinal tract, teeth and tonsils. However, teeth should not 
be extracted just because they are devitalized. (Fig. 125.) 

In cases of low backache, where mild static faults are 
present, the skeletal alignment is corrected with supporting 
corsets or braces. Graduated exercises, massage and physical 
therapy are of value. In sacro-iliac strains without extreme 



Fig. 125, Fig. 126. 

Fig 125. — J. C. Sciatic scoliosis. Relieved by clearing up infected teeth and 
gums, and palliative measures. 

Fig 126 — S. K L. Scoliosis. Severe lumbago. Relieved by palliative 

measures. 

pain or muscle spasm, a firm adhesive plaster strapping gives 
immediate relief. The one disadvantage of adhesive is that 
some skins are easily irritated by it. For this reason a well 
fitting, non-elastic corset is preferable. In a great many cases 
of painful sacro-iliacs an ordinarx' belt such as men wear 
buckled tightly around the pelvis just above the trochanters’ 
cive- prompt relief. (Fig. 126.) ’ 

In some case.s where the disability comes on suddenly fol- 
lowum an iniur>-. manipulation under complete anesthesia and 
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rest on a rigid bed for a few days are sufficient. Other more 
severe cases require immobilization with a cast or brace. 

In the many cases not relieved by conservative measures, 
surgery becomes necessary. These are the chronic cases in 
which there is definite a:-ray evidence of disease or deformity. 
In a certain number of cases, affection of the lumbosacral or 
sacro-iliacs cannot be differentiated. In these, all three joints 
should be ankylosed. For the lumbosacral arthrodesis the 
Hibbs technic has been quite generally used with the addi- 
tion of two large tibial grafts. These grafts are cut from the 
flat surface of the tibia. One end of each is cut on an angle 
that just fits the lumbosacral angle. The grafts are fitted in 
edgewise, one on either side of the denuded spinous processes, 
with the medullary surfaces together. In all cases where this 
type of graft has been used, a very heavy mass of bone has 
been formed, and no failure of ankylosis has occurred. Such 
has not always been true where pieces of ilium were used. 

The Smith-Petersen operation is adaptable to one or both 
sacro-iliacs, but not to the combined or triple arthrodesis. For 
the triple arthrodesis the extra-articular operation on the 
sacro-iliacs is the method of choice. 

Operation is certainly advisable if the disability is a real 
handicap, especially in a wage earner. The operation is as 
safe as any major surgery, but it has a disadvantage in that 
it requires eight to twelve weeks for a solid ankylosis to take 
place. 

When the excellent results from operative, as compared to 
nonoperative, treatment are compared, we feel that surgery 
is more conservative and time saving for the patient than 
mechanical treatment. 
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TREATMENT OF EARACHE 

Earache (otodynia, otalgia) is caused by pathology in 
the middle ear, the external eat or the internal ear, or is re- 
ferred from neighboring structures in the mouth, pharynx, 
larynx or nose. Earache is characterized clmically by pa'm in 
the ear region and pathologically by stimulation of the com- 
plicated sensory nerves of the ear mechanism. 

As a foundation for this dfecussion, I shall first briefly 
summarize the sensory irmervation of the ear mechanism, as 
taken from the anatomies of Cunningham and Spalteholz, and 
then proceed with a consideration of earache, its differential 
diagnosis and treatment. 


Sensory innervation oj the car mechanism: 

\ In Vbc car 

^A) External car. 

1. Auricle. 

(a) External surface. 

(11 Auriculotemporal nerve, from mandibular branch 
of fifth nerve, supplies upper half. 

(2) Great auricular nerve, from C-2 to C-3 of cer- 
vical plexus, supplies lower half. 

(b) Cranial surface. 

(1) Lesser occipital nerve, from C-2 to C-3, suppUes 

upper half. 

(2) Great auricuUr nerxe, from C-2 to C-3, supplies 

lower half. 

iH'liind var-Ics.ser occipiUtl and ureal auricular nerves 
' 'fifur'" nerve from mandibular 

-• I \t. rn.a audiu.rr fan;.I and drum membrane 

Auncul, temporal nmc fr.-m mandilmlar divLi,.„ fif,b 
103*; 
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supplies external auditory canal and external surface 
of the ear drum. 

(b) Auricular branch from close below ganglion jugulare 
of vagus (Arnold’s nerve) supplies concave surface 
of auricula and external acoustic meatus, and com- 
municates with glossopharyngeal nerve. 

(B) Middle car. 

1. Tympanic plexus supplies mucous membrane of tympanum 
and mastoid cells. Tympanic plexus is formed by tympanic 
nerve (from petrous ganglion of glossophar>’ngeus nerve) 
which enters the tympanum where it is joined by carotico- 
tympanic branches from the carotid sympathetic plexus 
on the internal carotid artery and a twig from the genicular 
ganglion of the facial nerve. 

(C) Inner ear. 

1. Supplied by two divisions of the specialized auditory nerve- 
cochlear and vestibular. 

II. Neighboring structures. 

(A) Otic ganglion: Fibers of tympanic branch of glossopharyngeal nerve 

reunite with small nerve from genicular ganglion of facial nerve 
(ramus anastomaticus cum plexus tympanico) to form the lesser 
. superficial petrosal nerve. This nerve eventually ends in the 
otic ganglion on the trigeminus nerve. 

(B) Sphenopalatine ganglion: Greater superficial petrosal nerve (mostly 

sensory fibers) from genicular ganglion of facial nerve unites with 
deep petrosal nerve from sympathetic on internal carotid artery 
to form nerx’c of pterygoid canal (O. T, vidian nerve). It passes 
through sphenopalatine ganglion and supplies mucous membrane 
of soft palate. 

(C) Pharyngeal plexus: Pharj'ngcal branches of glossopharyngeal nerve 

supply mucous membrane of pharynx. These combine with 
pharyngeal branches from ganglion nodosum of the vagus nerve 
and the superior cervical ganglion of the sympathetic to form 
the pharyngeal ple.xus. 

(D) Tongue and tonsils: 

1. Lingual nerve from mandibular branch of fifth nerve supplies 

the anterior two thirds of the tongue, the mucous mem- 
brane of the side wall and the floor of the mouth The 
chorda tjanpani from the facial nerve is carried in the 
lingual nerx'e. 

2. Terminal branches of the small glussophaiyngeal nerve supply 

the posterior third of the tongue and the tonsils. 

2. \'agus nerve sends fibers to the base of the tongue 
(K) Imrynx and epiglottis. 

1. Glossopharyngeal nerve supplies anterior surface of epiglotti- 

2. Superior laryngeal nerve (internal branch from vagus) suppln ^ 

mucous membrane of larynx and passes upward to epi- 
glottis and base of the tongue. 


e 


treatment or earache ^‘-’4 

From this sketchy summary of the complex ear^ innerva- 
tion one concludes that earache may arise from stimulation 
of C-2 and C-3 of the cervical plexus and cranial nerves V, 

VII, VIII, IX and X. 

Earache: Its diScrcnlial diagnosis and treatment. 

I. Aural pain irom disease in the ear mechanism. 

(A) Middle car disease causing pain. 

(1) Acute catarrhal otitis media. 

(2) Acute serous otitis media. 

(3) Acute suppurative otitis media. 

(4) Acute mastoiditis. 

(5) Chronic suppurative otitis media and chronic mastoiditis. 

(6) Chronic adhesive middle ear catarrh. 

(7) Blue cat drum. 

1. Acute Catarrhal Otitis Media.— As a rule acute cat- 
arrhal otitis media is a complication of acute coryza. The 
patient notices a fulness in the ear which may later become 
severe. There may be crackling and buzzing noises in the 
affected ear. The ear drum usually shows some congestion 
of the blood vessels especially over the handle of the malleus. 
Tliere is usually some diminution of hearing. The treatment 
consists in the treatment of the cause. 

2. Acute Serous Otitis Media, — ^Acute serous otitis 
media arises when acute catarrhal otitis media progresses with 
the formation of serum in the tjunpanum. If the tympanum 
fills, the ear drum appears unusually clear, although the patient 
comjilains of fulness in the ear and the hearing is impaired. 
If the serum partially fills tlie tympanum, its upper edge may 
be seen as a hair line shining Uirough the drum head. The 
pam is in the ear and usually disappears in a day or two.* 
Treat the underlying cause. Four or 5 drops of warm 5 per 
cent carbolglycerin may be insUlled in the aching ear every 
two or three hours for relief of the pain. Application of heat 
IS usually comforting. Hot dressings, hot water bag, electric 
p.ul or the incande^ccnt light may be used. If the serum is 
nc't ab-orbed in a few days, it is advisable to perform a myr- 
incotomy with careful antiseptic precautions. The serum k 
then blown out of the tympanum by inflaUon through the 
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eustachian tube. Inflations may be done in three ways: (1) 
Valsalva method — ^patient holds his nostrils, closes his mouth 
and employs forcible extirpation; (2.) Politzer hag — blast of 
air is shot into one nostril while closing the other at the time 
patient is asked to say K or swallow a sip of water; (3) 
eustachian catheter — catheter passed through nose below in- 
ferior turbinate and inserted into eustachian opening. Through 
catheter blast of air is applied, blowing secretion from tym- 
panum. Auscultation tube from affected ear to ear of opera- 
tor is necessary to hear when this is accomphshed. 

3. Acute Suppurative Otitis Media. — ^Acute suppura- 
tive otitis media is the most frequent cause of earache. Ac- 
tually this condition is severe, acute, advanced catarrhal otitis 
media. Therefore, it usually follows head colds or one of the 
exanthemata. The pain is severe and is felt in the ear. It 
is usually continuous but may have exacerbations. It is 
usually worse at night. The pain is relieved, as a rule, if the 
ear drum ruptures or if a paracentesis is done. With severe 
infections, the earache may continue for several days even 
after drainage has been given. The discharge may be serous 
to purulent with any degree of intermixture. It may be slight 
or profuse. Before rupture or opening of the ear drum, the 
drum head may be generally red to very red and bulging. 
Blood vesicles may cover the ear drum and fill a large por- 
tion of the external auditory canal. There is usually an eleva- 
tion of temperature and a decided defect in the hearing. 

Treatment. — 1. External heat applied to the ear is the best 
method of relieving the earache. This may be applied by 
means of a hot water bag, moist hot dressings or an electric 
pad. Opium for relief of earache is contraindicated because it 
may mask the progress of the disease. 

2. Ear drops for relief of pain are prescribed by many 
otologists. The favored prescription is [ihenol and glyceri/i 
(1:20). This mixture is to be used warm in the aching ear 
every two or three hours (.>—5 drops). 

3. Myringotomy . — The ear drum mu>t he opened as soon 
as any bulging of the drum membrane is seen, or sooner if 
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the earache continues for twenty-four hours or longer, even 
in the absence of bulging. Mastoiditis and intracranial coiri- 
plications occur less frequently where early paracentesis is 
done. Paracentesis of the ear drum is carried out, using proper 
antiseptic precautions, with an anesthetic, either local or gen- 
eral. 

Local Anesthetic. — ^Equal parts of phenol, menthol and 
cocaine hydrochloride are used. This thin paste is applied 
sparingly with a small cotton applicator to the bulging area 
of the ear drum. It is well to warn the patient that the first 
touch hurts. The swab is held in glace as long as the patient 
can bear it, which is usually a few seconds. The same pro- 
cedure is continued until the applicator can contact the in- 
flamed ear drum without much discomfort for a minute or 


two. The incision is tlren made through the bulging area of 
the ear drum, which should appear white if properly anesthet- 
ized nitli a light paracentesis knife. If there is no bulging, 
the incision is made in the posterior quadrant of the ear drum. 
In certain types of influenza ears, the ear drum cannot be seen 
because of blebs. These can be opened only by guess. With 
gentleness and care, an experienced surgeon can insert the 
knife through the blebs and toward the ear drum until 
the point of the knife gently strikes the promontory without 
harm. I have found no need for extensive incision of the 
ear drum. If the tympanum continues to fill with pus, the 
small incision enlarges with the infection. If drainage is slight, 
the small or large incision closes quickly and another opening 
ni.ay be required. 


General .Anesthetic.— Wiixom oxide or ethylene are ideal 
anesthetics for myringotomy. The advantages are evident 
but there are drawbacks. The cost is greater for a general 
aTU-Mhetic. since more time is required of the physician, an 
amMhetist s servmes are required, and there is a hospital 
b.l .\nnther handicap to the general anesthetic is that the ’ 
.ml, cat, on. for paracentesis often arke during the acute exan- 
tlieinata while the patient is quarantined. 
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Without Anesthesia . — Myringotomy may be performed 
without anesthesia, but the operation causes severe pain. 

Earache may disappear after drainage has been given, to 
reappear if any blockage takes place. This can be remedied 
by instilling a few drops of hydrogen peroxide into the meatus. 
Thus drainage is reestablished. When earache continues 
after paracentesis, external heat is applied. 

The draining ear should not be plugged with cotton. The 
external canal must be kept clean by dry wicks, frequently 
changed, or by frequent wiping of the external meatus. When 
the discharge is very thick, it may be cleaned out by gentle 
syringing with warm boric or soda water. At night, the ear 
toilet is best cared for by layers of gauze over the pinna which 
are held in place by a hair net tied under the chin. The cavum 
conchae and incisura intertragica must be kept clean with 
warm saline solution bathing daily and covered with a thick 
layer of zinc oxide ointment. If this is not done, the patient 
often develops a painful dermatitis from the irritating dis- 
charge. 

4. Acute Mastoiditis. — ^Acute mastoiditis is usually a 
complication of acute suppurative otitis media. Pain over 
the mastoid, often present when myringotomy is done, usually 
disappears after drainage is instituted. Pain over the mas- 
toid, significant of acute mastoiditis, usually starts after the 
ear has been draining for two or three weeks. It may, how- 
ever, be present in the beginning of the otitis media and per- 
sist until relieved by surgical intervention. In other cases, 
it may appear after the ear discharge has ceased. There may 
be changes in the soft parts over the mastoid process and ten- 
derness to pressure, especially over the antrum, the tip or 
the emissary vein. In adults there may be no tenderness 
when pressure is applied over the mastoid or alterations in 
the soft structures even in the presence of an acute mastoiditis. 

Mastoid pain is usually worse at night. If the patienl 
with an acute otitis media has pain at night in the mastoid 
area and a discharge which is becoming more purulent, for- 
mation of a mastoid abscess is indicated. Pain may also be 



treatment of eaeacbe 


1045 


caused by subperiosteal abscess or Bezold’s abscess. The 
pain is less after the abscess forms than during its formation. 
Tenderness over the abscess is noted upon palpation. The 
subperiosteal abscess may form posterior, superior or anterior 
to the auricle. A Bezold abscess is caused by a rupture of a 
mastoid abscess through its tip. These may appear superior, 
in or below the sternocleidomastoid muscle. Occasionally they 
appear posterior or anterior to this muscle. 

Treatment . — ^Early mastoid pain is treated by hot applica- 
tions as previously described. Some otologists prefer ice packs 
or ice coils, feeling that an abscess is more often avoided. 
The cold aids in control of the pain. 

The indications for operative interference in acute mas- 
toiditis differ for the small child and for the adult. 

In a small child operative interference is indicated: 

1. \^Tien subperiosteal abscess develops if the ear has pre- 
viously had proper treatment and drainage. 

2. If symptoms of threatened intracranial complications 
appear, as meningismus, meningitis, lateral sinus thrombosis, 
brain or cerebellar abscess. 

In an older child or in an adult the indications for oper- 
ation are: 

1. As above. 

2. As above. 

3. If earache continues for seven to ten daj's after proper 
Ircalmcnt has been instituted. 


A. If the discharge continues to be purulent after proper 
treatment and shows no evidence of diminishing for four 

weeks. 

If tlic patient continues to have rather high fever and 
palpalde clianges over the mastoid for two weeks, even though 
proper treatment has been given. 


Tile operation indicated is a simple mastoidectomy which 
has fo, us cluoct the drainage of the mastoid abscess. Usually 
m adu ts du- external wall of the antrum is opened, although 
-s not necessarily the locaUon of the abscess. In 


the antrum is 
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infants, since mastoid cells have not developed, the operation 
is more properly called an antrotomy. 

Recurrent Mastoiditis. — This term is applied to patients 
who have had simple mastoidectomies and develop acute sup- 
purative otitis media. The pus backs up into the antrum 
which is immediately below the soft parts behind the auricle. 
An abscess may develop in this region which causes the pain 
typical of any abscess. After using heat, if the abscess does 
not subside, it is opened and drained as any other abscess, 
after which the symptoms of otitis media usually promptly 
subside if the previous mastoidectomy has been complete. 
Occasionally it is better to expose the mastoid cells area and 
seek for further infected broken-down cells which should be 
eradicated. 

Gradenigo Sjmdrome. — ^This properly comes under the 
heading of mastoiditis. Severe headache referred to the side 
of the head in the region of the affected ear, purulent otitis 
media and paralysis of the sixth cranial nerve on the same 
side are the cardinal symptoms of this syndrome. 

Treatment: Most otologists agree that at least a simple 
mastoidectomy is indicated when symptoms of this syndrome 
are present. Others insist upon drainage of the petrous tip 
cells, which is a difficult and dangerous procedure. Swelling 
of the gasserian ganglion which causes the sixth nerve to be 
put on a stretch is one of the theories given for paralysis of 
this nerve. In these conditions I favor conservative treat- 
ment as taught me by Dr. George E. Shambaugh. We used 
conservative treatment on a woman with chronic suppurative 
otitis media accompanied by Gradenigo’s syndrome five 
years ago. She recovered and has been free from recurrence 
since. I have treated twenty patients successfully by con- 
servative treatment, i.e., simple mastoidectomy and keeping 
the wound open until dry. One of my patients died. His 
pain continued in the side of the head after the mastoid oper- 
ation. Drainage continued for one month, after which the 
pain subsided and the drainage ceased. He mov'ed to another 
city, had a recurrence of headache, was operated and died. 
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I do not know the nature of the operation performed. Re- 
cently I treated a boy with typical symptoms of this syndrome, 
but his otitis media was mild. His aural discharge stopped, 
his headache subsided and his lateral rectus paralysis^ disap- 
peared in two weeks. I decided not to operate upon his mas- 
toid. His ear is now dry, his drum membrane healed and he 
is free from headache but his lateral rectus paralysis has re- 
appeared. He has been under observation for three weeks 
since his ear drum became normal. The outcome is to be 
awaited. 

5. Chronic suppurative otitis media and chronic 
mastoiditis are not as important from the standpoint of ear- 
ache as they are from absence of earache and danger of intra- 
cranial complications. Chronic suppurative otitis media may 
be discussed under two very different types; 

1. Inflammatory changes limited to mucous membrane of 
the middle ear chambers. This is misnamed the “nondan- 
gerous tj^e,” but should be called the less dangerous type. 

2. Clianges in the middle ear associated with a bone- 
invading process. This is properly called the dangerous type. 

In the first t^q^e, pain is rarely a symptom if the ear is 
kept clean and properly treated. Occasionally a polyp forms 
which blocks drainage and causes earache. The treatment is 
to remove the polyp witli an ear snare or cautery and reestab- 
lish projRr drainage. Silver nitrate in solution or fused on a 
probe, or chromic acid fused on a probe may be used to cau- 
leriae. In using the chromic acid bead, the bead should be 


rherry red and not black in color to cauterize properly. 

Individuals with chronic otitis media sometimes develop 
an acute otitis media in the same ear which gives the otalgia 
of that disease. The treatment is practically the same except 
Dial operative interference may be indicated earlier because of 
the greater damage of intracranial complications. 

In the second t> 4 w of clironic suppuraUve otitis media 
earache is more common but seldom severe. It consists usu- 
ally of a dull ache in the ear or is referred to the side of the 
he.ul .m a heary fc-elmg. Occasionally the pain may be deep 
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sealed or boring in character. Its significance is quite impor- 
tant, since it may indicate a threatened intracranial invasion. 
In this type of ear disease we deal with sequestration, caries 
and cholesteatoma. Usually the treatment leads to radical 
operative treatment, unless the hearing in the opposite ear 
is more seriously affected. The radical mastoid operation is 
practically never done because of pain. Therefore, a descrip- 
tion of it is not in order here. 

The complications of chronic suppurative otitis media 
should be mentioned, but earache is not a prominent sign in 
any of them. They may intervene without any sign of earache 
or there may be a warning sign of a heavy feeling in the side 
of the head. Very rarely is there any severe pain. 

Intracranial Complications of Chronic Suppuratht: 

Otitis Media 

1. Labyrinthitis, which may be circumscribed or diffuse 
and serous or suppurative. 

2. Lateral sinus thrombosis. 

3. Meningitis, which may be serous or suppurative and 
circumscribed or diffuse. 

4. Brain abscess. 

5. Cerebellar abscess. 

6. Chronic adhesive middle ear catarrh occasionally 
causes dull or even sharp earache. Prophylactic treatment of 
this condition is most important, because if neglected it causes 
permanent impairment of hearing. Removal of tonsils and 
adenoids early, in children suffering from repeated ear infec- 
tion, is the best prophylaxis. 

7. Blue ear drum is a rare condition in which the tym- 
panum is filled with a thick chocolate-like secretion. Inspec- 
tion shows the blue ear drum. It causes more of a fulness 
than an earache. Treatment is the same as for serous otitis 
media. 

(B) E.Uemal ear disease causing pain. 

1. Inflammations 

(a) Furunculosis 
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(b) Eczema 

(c) Fungi 

(d) Erysipelas 

(e) Subperichondrial abscess 

(f) Herpes zoster auriculae 

2. Foreign bodies 

(a) Inanimate 

(1) Impacted cerumen 

(2) Vegetable as peas, com, beans 

(3) Miscellaneous — stones, paper, pencils, etc. 

(4) Epithelial plugs 

(b) Animate 

(1) Insects 

(2) Worms 

3. Trauma 

(a) Bums 

(b) Frostbite 

(c) Pugilist ear 

(d) Wounds — gunshot, stab, etc. 

(e) Rupture of ear drum, penetrating wound, blow, 

skull fracture 

4. New growths — carcinoma 

5. Granulomata 

(a) Syphilis 

(b) Tuberculosis 

(c) Blastomycosis 

(d) Actinomycosis. 

(a) Furunculosis of the external meatus is always 
located in the outer membranous portion of the meatus and 
the diagnosis can nearly always be made by eliciting pain 
by jircssure upon the meatus or by movement of the auricle. 
If the furuncle is deeper in the meatus and large, it may push 
the auricle forward, simulating a subperiosteal abscess in 
acute mastoiditis. Both conditions may be present. Often 
furunculosis is associated with an acute or chronic suppura- 
tive otitis media. In these instances the signs of inflammation 
as given above are found in the external portion of the meatus 
and the indications of the middle ear disease are discovered 
with speculum and by means of tuning-fork examination. 

The pain in furunculosis is often severe and out of all 
pri>i'.ortion to the clinical findings. It is referred to the ear 
and the side of the head, and often mastication is painful. 
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Treatmeiit. Prophylaxis. “Avoid scratching the ears 
with anything but the elbows” is trite but excellent advice. 
For itching ears use salicylic acid in alcohol (1:10 per cent). 
Swimmers may avoid furuncles if boric acid and 95 per cent 
alcohol (4: 100) is used to dry the meati after coming out of 
tlie water. 

The active treatment of furunculosis should always be 
conservative. My preference is to carefully wipe out the 
meatus and fill with ^ of 1 per cent yellow oxide of mercury 
in water-free lanolin. This procedure should be repeated 
daily by the physician until the furuncle ruptures or subsides. 
At home the patient should use wet hot dressings of generous 
size over the auricle constantly if the pain is severe. Seda- 
tives may be prescribed, as acetylsalicylic acid, acetanilid, 
sah'cylates, even morphine. With this treatment the patient 
suffers usually two or three days, but recurrences are rare. 
In infants the same treatment may be used. Phages and anti- 
virus may be used. Five per cent carbol glycerin, 4 or 5 
drops every three or four hours, may be tried in the ear early. 
When the furuncle has developed to a distinct white head, it 
may be incised with a cataract knife, using proper antiseptic 
precautions. Roentgen rays may be tried when the furuncle 
does not point and great induration is present. The dosage is 
usually about one-third erythema dose. Wick treatment is used 
by some otologists. Moist wicks are used, saturated with a 
weak solution of aluminum acetate or other astringent drug. 
Dry treatment is preferred by some. This may be carried 
out by blowing boric acid powder into the meati. 

For recurring furuncles, good results are often obtained 
with autogenous vaccines. 

(b) Eczema of the auricle and external meatus may occur 
in any form, but does not produce earache unless complicated 
by furunculosis or perichondritis. Itching is the chief symj)- 
lom. The treatment (rather unsatisfactory) is both general 
and local, but does not fall properly under the title of this 
paper. 

(f) Fungi (Otomycosis). — A soft, dirty, grayish, salve- 
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like substance may form in the external meatus. When this 
is removed, the canal wall appears raw and bleeds easily. 
This material recurs in a few weeks after cleaning if the canal 
is not treated. Subjectively the patient complains of a fulness, 
stinging or itching in the ear. The infection may be resist- 
ant to treatment. Usually a mild parasiticide is prescribed, 
as 2 to 10 per cent salicylic acid in 95 per cent alcohol. The 
ear is wiped out fairly dry and the patient instructed to fill 
the canal once or tvnce daily with the mixture. Hyposulphite 
of soda (0.2 in 30) may be tried. In a few days the fungus 
growth may be destroyed, after which it is well to have the 
treatment continued at weekly intervals for some time to 


prevent recurrence. 

(d) Erysipelas of the auricle does not differ from erysip- 
elas in other parts of the body. The pain may be intense in 
the involved region and the disease presents its redness, swell- 
ing, raised, red border and fever. 

Treatment . — Prophylaxis and isolation from surgical and 
obstetric patients until lesions are healed. Locally, the treat- 
ment is ultra\nolet irradiation of the area involved and of the 
normal adjacent skin at least 2 inches beyond the border. 
Roentgen rays are used not over one-fourth erythema dose. 


Evaporating lotions are applied ice cold by means of un- 
covered compresses. A SO per cent solution magnesium sul- 
phate may be used. Erj'sipelas antiserum preceded by an 
intracutaneous test of 0.1 cc. of the serum diluted 1:10 may 
be used. If the test is negative ndthin fifteen minutes, the re- 
mainder of the contents of the ampule may be injected. The 
(loH- may be relocated daily for three daj^. If the test is posi- 
tive, it might be well to tr\' convalescent erysipelas serum 
rather than the serum derived from the animal, in amounts 
varx ing from 40 to 100 cc. Fever sxTnptoms are treated as 
ind.cntmn. arise. Hx^xHotics, often paraldehyde (teaspoonful 

>n a half glass of water), are used for obsUnate insomnia, and 
-tmmlains for coll.apse. 

(< 1 Auricular perichondritis or subperichondrial ab- 
. cess n.hercxi m w.th pain over the auricle affected, the 
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pain depending on the severity of the infection and the 
area involved. The treatment depends on the extent of the 
lesion. If a relatively small area is involved, conservative 
treatment with wet dressings is indicated. If it is more ex- 
tensive, it is best to incise early and drain with a small gutta- 
percha drain. Warm dressings are applied and the drain 
changed daily. The bandage should be rather tight. The 
principle is to save as much cartilage as possible because of 
the rapid cartilage necrosis and the consequent disfiguring 
deformity. 

(/) Herpes Zoster Auriculae (Koeruer’s Syndrome; 
Hunt’s Syndrome). — Herpetic eruption over the concave 
surface of the auricula and the external acoustic meatus may 
be associated with facial paralysis. The pain is burning in 
character. Since the pathology is thought to be a geniculate 
ganglion neuritis, the treatment is that of any neuritis. Re- 
move foci and give salicylates. One to 5 per cent ammoniated 
mercury ointment may be tried locally. 

Foreign Bodies. — Impacted cerumen is the most common 
foreign body but causes the least pain. If there is any pain, 
it is usually a fulness in the affected ear or occasionally an 
unpleasant sensation of something striking the ear drum with 
a change of position. Treatment consists in removal by 
syringing with an ear syringe, using warm water. The stream 
should be directed toward the upper portion of the canal while 
the auricle is pulled upward and backward. If several at- 
tempts prove unsuccessful, the patient is instructed to use 
normal salt or soda water in the ear twice daily and to re- 
turn for a second syringing. The ear hook may be used if 
the operator is careful and skilful enough not to injure the 
delicate epithelium of the external meatus. The hook is 
placed over the cerumen, turned, and gentle traction is ex- 
erted. The cerumen, if dry and hard, is adherent to the dead 
surface epithelium. Therefore, the patient should be cau- 
tioned to hold still, and to swear, not jump, if hurt. 

Vegetable foreign bodies, as peas, corn and beans, may 
swell after lodging in the e.xternal meatus and thus cause con- 
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siderable pain. They can usually be syringed out if found 
early. Otherwise they must be removed with a hook or ear 
forceps. Great care must be exerted to do no harm in treat- 
ing foreign bodies. It is far better to leave any foreign body 
in the meatus than to injure the epithelial lining or push the 
object through the ear drum while trjdng to extract it. 

Stones, paper and miscellaneous materials are often found 
in the external ear and may or may not cause earache. They 
are removed as described. Hard foreign bodies, when medial 
to the isthmus of the meatus, may be difficult or impossible 
to dislodge. A modified radical mastoid operation may be 
necessary. A considerable number of serious complications 
are seen each year because of clumsy attempts at removal of 
foreign bodies. 

Epithelial plugs (cholesteatoma-like accumulations) are 
rare in the external auditory meatus, but may cause earache 
and impaired hearing if present. The treatment is to remove 
the mass by mechanical means or by a solution which is de- 
hydrating, as 1 per cent salicylic acid in alcohol. After the 
canal is cleaned, the granulations should be treated until 
healed. 

Live insects may be verj^ painful as they hop up and down 
on the ear drum. A few drops of alcohol or chloroform quiets 
them, after which they are easily syringed out. In emergency, 
pouring water into the meatus will subdue these insects. 

Trauma. — Burns demand no special consideration, as 
tlicy arc treated the same as burns elsewhere. 

Frostbite frequently affects lire auricles because of their 
exposed location. Instead of painful ears, the ears feel numb. 
Tliey sliould be rubbed with snow or cold hands. This treat- 
nu nt re-tores the circulation. When the ears become painful 
they are treated as burns. 

A pri7.c fighter car is usually caused by a blow on the 
aunrle. or by a twist. Pain depends upon the amount of 
blood accumulated beneath the perichondrium, but is usually 
noi -evere. If tlio eiiusion is small, it should be treated con 
-evvat,vely and will absorb with a pressure bandage. If the 
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blood clot is larger, free incision through the perichondrium 
is necessary and a pack is inserted as in perichondritis. 

Wounds need no special description. 

Traumatic rupture of the ear drum by puncture wound, a 
blow on the ear, explosions, or skull fracture may be accom- 
panied by severe pain in the ear. Treatment is to control the 
hemorrhage, if necessary, by sterile tampon. In most cases 
all that is necessary is to prevent infection to the middle ear 
by using sterile cotton in the external meatus. Treat middle 
ear suppuration if it occurs. 

New Growths. — Epithelioma may attack the auricle or 
meatus. Pain is not a prominent feature. The treatment 
does not vary from the treatment of carcinoma elsewhere. 
Early excision or diathermy is indicated. If seen later, :r-ray 
and radium may be tried. If the temporal bone becomes in- 
volved, the earache is one of the most terrible of pains and 
the treatment is unsatisfactory. 

Endothelioma occurs in the ear usually secondary to paro- 
tid involvement. 

Sarcomas, lipomas and neuromas are rare. 

Granulomata. — Syphilis and tuberculosis may occur on 
the auricle, but pain is usually insignificant. Blastomycosis 
and actinomycosis may involve the ear and cause moderate 
earache. A biopsy is usually needed for the diagnosis. I 
recently diathermized a blastomycosis of the lobule of an ear 
which I felt sure was epithelioma without waiting for a biopsy 
report. I should have suspected blastomycosis because of the 
large amount of destruction in nine months’ time. Iodides in 
massive doses daily for a long time are the sheet anchor of 
treatment of these mycoses. 

(C) Internal Ear Disease Causing Earache. — Involve- 
ment of the labyrinth and brain due to middle ear disease has 
been discussed. There is no earache as a rule from internal 
ear disease caused primarily from meningitis, scarlet fever, 
mumps, measles, influenza or typhoid fever. There is only 
tinnitus. 



TREATMENT OE EARACHE 1055 

II. Reflex Aural Pain. 

Toothache frequently causes referred pain to the ear. The 
wisdom teeth are the chief offenders, the lowers more often 
than the uppers. Impacted molars which are causing otalgia 
may be discovered by a skiagraph. The treatment is the ex- 
traction of the offending tooth or teeth. 

Acute tonsillitis, peritonsillar abscess and post-tonsillec- 
tomy infection may give rise to earache, but usually there is 
no difficulty in the differential diagnosis and the treatment is 
self-evident. 

In parotitis the pain may be referred to the ear, but diag- 
nosis is simple unless the external meatus is encroached upon 
so much that the ear drum cannot be examined. 

Laryngitis caused by tuberculosis, cancer or other granu- 
loma may cause otalgia. In these cases there is usually hoarse- 
ness and when the larynx is examined, the lesion is found. 
Biopsy is often necessary to make the differential diagnosis. 
Disease of the larynx causes earache by irritation of the 
superior laryngeal nerve, a branch of the vagus. The treat- 
ment is self-evident but one point might be mentioned. In 
dysphagia the superior larjmgeal nerve is sometimes isolated 
and severed. WTcn isolated, it is pinched gently, which causes 
pain in the ear and proves that the proper nerve is about to 
I)c cut. This SNTnptom is also used as a guide for nerve block 
in dysphagia. 

Nnv growths in the vault of the pharvmx and in the retro- 
pharv'ngea] region often cause earache. This pain may come 
from pressure on the nerves in this region or by pressure on 
the eustachian lube orifice, causing middle ear disease. These 
lumors are treated surgically or with a;-ray and radium. 

Other conditions causing neuralgic pain in the ear are 
c.ircinoma of the superior maxilla, cancer of the tongue (pos- 
terior third b inflammation of the gasserian ganglion, cold air 
an.-mia. hysteria and neurasthenia. Treatment consists in 
treating the etiological factor. 
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PAIN IN THE DENTAL FIELD 

Pain in the dental field is usually definite in character and 
location, and in most cases the cause can be determined and 
readily eliminated by the available methods of diagnosis and 
treatment. Occasionally certain atypical and migratory pains 
require careful study for accurate determination of the cause 
and not infrequently search must be made outside the oral 
cavity. 

Toothache is not in any sense a modern disease nor has 
its incidence been greatly reduced in modern times. It is, 
however, a preventable disease or rather it ^ a symptom of 
a pathological disturbance which to a great extent is prevent- 
able. Dental caries is probably the most common of all dis- 
eases and at the present time is not entirely preventable, but 
it can be controlled, hlodern dental care which includes peri- 
odic examination of the mouth and teeth ivith proper control 
of caries by fillings should prevent entirely the development 
of toothache. 

PULPITIS 

1 ain known as toothache is caused by an hyperemia of 
the dental pulp, that highly innervated soft tissue which is 
entirely enclosed within a pulp canal and surrounded by den- 
tine, Its Ifiood supply is by way of one or several small 
foramina at the ajiex of the tooth, a fact which precludes the 
establishment of collateral circulation, and consequently tends 
to complete infarction when the pulp is seriously disturbed. 

W hen an inflammatory process develops as a result of irri- 
t.'.tuni-traum.atic. chemical, thermal or bacteriologic—the en- 
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closing dentine permits no expansion of the inflamed tissue 
and a sharp pain ensues. Such a pain may be steady or in- 
termittent, sharp, dull or throbbing, depending on the local 
factors. It may be stimulated by a single sudden irritation, 
beginning as a sharp stabbing pain which gradually recedes. 
It may be aggravated by recurrent irritations, as in thermal 
shock where large metallic fillings are close to the pulp, the 
transmission of all extreme changes in mouth temperature 
repeat the insult to the pulp, thus further increasing the in- 
flammation. 

A steady pain of the same general type but without re- 
current external cause generally indicates a partial degenera- 
tion or necrosis of" the pulp. Infection may be present or 
absent within the pulp at this stage of degeneration. This 
pain occurs most frequently at night and there is at least a 
partial remission during the day, although the pain may be 
stimulated by outside irritations. Usually, in fact, such a 
tooth is extremely responsive to external stimuli and the patient 
-is inclined to favor and protect it by chewing on the opposite 
side and avoiding extremes of temperature within the mouth. 
At night the pain is likely to be throbbing and the pulse can 
be distinguished by waves of increased pain. 

Diagnosis of the cause of these pains is made by clinical 
study, augmented by thermal and electric tests of the suspected 
pulps. Often the patient can identify the offending tooth and 
clinical examination reveals an all too evident cause. The 
x-ray is not often useful, since pulp changes are not demon- 
strated on the .v-ray film, although in pulpitis of long standing 
periapical bone changes may occur sufficiently to be recorded 
on the film while the pulp is still vital. The x-ray film is also 
useful in discovering hidden causes such as leaking fillings, 
undiscovered caries and, of course, is useful in ruling out other 
possible sources. 

Occasionally the location of the pain is not definite and 
if an e\ddent cause such as open caries is not discovered, it 
requires a careful diagnostic study to determine the source. 
Generally a delay of a day or two will permit further progress 
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of the pulp degeneration with consequent definite localization 
of the pain and at that time any doubt as to location and 
cause is removed. 

The causative factor in pulp irritations may be the forma- 
tion of secondary dentine such as occurs in connection vsdth 
severe abrasion of the teeth. This secondary calcification may 
be so extensive as to completely obliterate the pulp chamber, 
the pulp receding as the secondary calcification takes place. 
This is an emphasized physiological action and normally oc- 
curs without pulp irritation, but may occasionally be respon- 
sible for severe pulp disturbances accompanied by pain. 

In any pulpitis regardless of the cause, the recovery of 
the pulp is doubtful if the pain has been of long duration. The 
treatment consists of the extraction of the offending tooth or 
the surgical removal of the pulp with subsequent treatment 
of the pulp canal and placement of a root filling. 


PERIAPICAL INFECTION 

Pulp degeneration with eventual death, of the pulp by in- 
farction may be a rapid process accompanied by mild or 
severe pain symptoms just discussed, or it may occur with 
little or no pain and may be a very gradual process extend- 
ing over monUrs. Ultimately tlie death of the pulp does occur 
and a new U'pe of pain may result. This is the pain connected 
with periapical inflammation and infection, and is of an en- 
tirely different character. 

This pain may begin before the pulp degeneration is com- 
pleted and this makes an accurate diagnosis difficult, because 
one type of pain is merging into the other, consequently the 
pain is not typical of either pathological condition. Usually 
the period of transition is not prolonged, since inflammation 
in the periapical region causes additional disturbance to the 
blood supply of the degenerating pulp and complete infarc 
lion rapidly follows. It should be' reiterated that both these' 
conditions may occur as a result of irritation without infec 
tmn. hm even if infection is not present in the early stages it' 
almoM mvanahly occurs later if treatment is not given 
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Pain connected with periapical infection is distinguished 
from pain within the pulp by the character of the pain and 
the reaction to external stimuli. In periapical infection the 
pain is definitely one of pressure, it is generally well localized 
and a certain tooth is sore to percussion and pressure and the 
tootli gives a sense of elongation due to the pressure of con- 
fined fluids in the periapical space. At this period or a little 
later the gum tissues over the apex of the tooth also become 
inflamed and sore to pressure. 

A controlled inflammatory process probably occurs in the 
periapical region in every case in which the pulp dies or is 
artificially removed. If infarction of the pulp occurs without 
bacterial invasion or if the pulp is removed surgically by den- 
tal methods, the disturbance of the periapical tissues and the 
consequent pains are slight and transitory. Occasionally 
chemical irritation with considerable pain occurs during the 
treatment of a tooth with certain drugs used for sterilizing 
the root canal. This also is transitory unless metastatic infec- 
tion occurs. 

The initial periapical bone changes which can be depicted 
on the a:-ray film are probably caused by the inflammatory 
reaction with pressure resorption of the bone. When infection 
occurs bacterial liquefaction of the bone follows and a definite 
bone cavity develops. Coincidently, an inflammatory pro- 
liferation of the connective tissue of the peridental membrane 
occurs, and this proliferated tissue eventually becomes the so- 
called “granuloma” of the chronic periapical infection. The 
granuloma is a protective rather than a destructive tissue and 
serves to wall off the infection, and under favorable conditions 
the infection may actually be eliminated with eventual regen- 
eration of bone. 

During the early stages of the acute periapical disturb- 
ances infection is not under control and the severe pain in- 
creases and continues for several days. Unless relief is given 
by treatment through the root canal the infection develops to 
a point where evacuation through the bone relieves the severe 
pressure. In the occasional case the infection is controlled 
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by the tissue response and spontaneous recovery from the 
acute phase of the infective process occurs. 

When the acute infection continues to the localization of 
pus there is usually a definite time at which the severe pain 
from confined infection is relieved by evacuation through the 
bone. The pain then becomes more generalized, but the tooth 
is no longer sore, for the tissues overlying the bone in the 
periapical region are now exhibiting the symptoms of acute 
infection. General toxic symptoms also increase at this stage, 
but such symptoms seldom occur while the pulp is still vital 
regardless of the amount of pain which may be present. 

After localization of pus beneath the periosteum the proper 
treatment is evacuation of the pus by incision or if untreated, 
there is usually an eventual spontaneous evacuation. Any de- 
lay in drainage after localization is dangerous, for subperios- 
teal accumulation of pus seriously interferes with the blood 
supply to the bone and may result in serious bone disturbance. 

Pericoronal infections about partially erupted teeth, and 
occasional lateral abscesses due to deep pyorrhea pockets 
alongside the root of the tooth may also exhibit some of the 
symptoms described in periapical infections. Generally the 
first phase of the infection with the typical soreness of the 
looth to percussion is absent in such infections, since they do 
not begin in the apical region. They are also more likely to 
end in spontaneous drainage, since the initial infection is not 
located deep ^Yithin the bone. 

A large percentage of tlic pains in the oral cavity are of 
the types just discussed. Accurate diagnosis is usually pos- 
sible at tlte first clinical examination. Occasionally observa- 
tion for a day or t^Yo is necessary- to determine the exact source 
of tlio pain, but since boUi types of disturbances are progres- 
sive in character any uncertainty may be eliminated by a 
shou period of clinical obsen-aUon. After the cause of a pul- 
I'Uis or a periapical infection has been determined definite 
tiealment is readily planned and practicallv ahvays effective 
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maxillary sinus infection 
Maxillary sinus disease is occasionally of dental oi 
but the initial cause is more frequently nasal. Pain in 
dental field may be caused by sinus infection regardles 
the original source, since the roots of the upper teeth are 
quently in close proximity to the maxillary sinus. In add 
to the common s5miptom of a general feeling of pressur 
the sinus region there may be a definite sense of sorenes 
the teeth. This pain is very similar to a beginning periaj 
infection and may occasionally appear to be localized ( 
nitely in an upper bicuspid or molar tooth. 

:c-Ray studies may not always rule out the teeth, and p 
tests are only an indication, not an accurate diagnostic j 
Adequate sinus examination by a rhinologist should be 
tained in cases of uncertainty. On the other hand, a p' 
apical dental infection may simulate a maxillary sinus inf 
tion and in any imcertainty a careful dental examination 
essential. Probably a careful study of all the upper tei 
should be routine procedure in all maxillary sinus infectio: 

UNERUPTED AND IMPACTED TEETH 

Vague pains about the face and jaws are frequently attri 
uted to the presence of embedded and unerupted teeth. ? 
satisfactory explanation of the mechanism causing such paii 
has been advanced, but their removal is often recommendt 
in the expectation of relief. 

Unerupted teeth may become infected if there is dire( 
communication with the mouth cavity and infrequently the 
become infected when no such communication exists. Sue 
an infection runs a typical course and is often responsible fo 
local pain, but it is the typical pain of local infection and i 
accompanied by clinical signs of infection. Pains which an 
intermittent in character or sharp shooting neuralgic pain: 
are not caused b}' local infection about unerupted teeth. 

Direct contact between an unerupted tooth and its imme- 
diate neighbor may cause a pressure resorption of the root 
of the contiguous tooth, thus setting up a severe pulp irrita- 
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tion with accompanying pain. Such resorptions can usually 
be identified by radiographic study and the usual symptoms 
of pulpitis are generally definite and well localized. Caries 
occurring in the partially erupted tooth or in its immediate 
neighbor as a result of food impaction may occasionally give 
the same symptoms of pulpitis. The cause is always demon- 
strable by radiographic and clinical examination when this 
does occur. 

There is no valid reason to believe that the presence of 
an unerupted tooth in itself causes any pain, although some 
clinicians have expressed the belief that this does occur. It 
is explained on the basis of intermittent efforts on the part 
of the tooth to erupt, the eruptive force causing pain by pres- 
sure on adjoining structures. This hypothesis does not appear 
tenable, for pressure resorption occurs in advance of eruption 
and if bone structure is the only impediment to eruption, that 
bone resorption would be slow and painless. Inmunerable 
clinical cases occur in which teeth, which are prevented from 
erupting, remain for years with no painful symptoms. 

Vague pains and other nerve disturbances in the facial 
region which cannot be satisfactorily explained should not be 
attributed to uncrupted teeth simply because they are found 
to be present. Careful examination may reveal the presence 
of caries, resorption of the contiguous tooth or pericoronal 
infection, but few, if any, other pains are caused by unerupted 
teetli. I’ollicular cysts occasionally develop about unerupted 
lectio, but they are painless unless infected. Supernumerary 
teeth and composite odontomes are frequently present about 
the jaws, but arc not responsible for pain symptoms except 
under tlie same conditions which cause pain about unerupted 

teeth. ^ 


r.uu- u.-neralh cla-ified as neuralgia inav be conside 
uuu.r and nnnor neuralgia. Major trifacial neuralgia 
'u douloureUN exhibits typical symptoms and a definite di 
anu-.-dly always possible. Sphenopalatine neu 
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gia is also tj^ical in its symptoms and although infrequently 
encountered the diagnosis can generally be made on the basis 
of symptoms. 

Minor neuralgia about the teeth and jaws is probably most 
often a pain symptom with a definite local cause which can 
be discovered by painstaking search and should not be classed 
as a neuralgia. Dental .causes are then the most frequent 
sources of these pains in the regions innervated by the second 
and third divisions of the fifth nerve. These causes are fre- 
quently obscure and it requires a most careful survey of every 
possible source to determine the causative factor. This sur- 
vey should include complete radiographic study of the jaws 
including the edentulous areas. 

Such a study will include a search for dental caries, infec- 
tions, retained roots, supernumerary and impacted teeth, im- 
perfect and irritating dental restorations and any abnormality 
of bone structure. Disease of the maxillary sinus should be 
considered and ruled out as well as any nasal disturbance 
which might be a contributing factor. 

Infrequently such pains may be caused by local nerve 
irritations in the region of a previous operation. Not only 
fractured retained root tips, but rough margins of alveolar 
process may be acting as local irritations. These occurrences 
are not common, for usually root fragments are exfoliated or 
encapsulated, the encapsulated fragments becoming sur- 
rounded by a low-grade chronic infection which does not 
cause pain. Rough margins of alveolar bone following extrac- 
tion of teeth are generally resorbed or exfoliated and the tis- 
sues make the necessary adjustments without painful sequelae. 

Several clinicians have reported the relief of such pains 
by minor operations which released small nerve filaments from 
the pressure of contracting scar tissue where operation had 
previously been performed, especially in the regions where 
impacted teeth or large cysts had been removed. This is a 
plausible explanation and possibly has some basis of fact, 
altliough such cases are so infrequent that there is consider- 
able doubt of their actual significance. 
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EXTRAORAL CAUSES 

Among the extraoral causes for pain in Uiis region intra- 
cranial disturbances, especially brain tumors, must be con- 
sidered as the most important. On several occasions I have 
been requested to remove impacted teeth for the relief of 
severe pain, when a more complete medical and neurological 
examination proved the source of pain to be a brain tumor. 

Traumatic causes are usually self-evident and easily deter- 
mined as the cause of pain. Tumors along the course of a 
nerve occasionally cause pain, but when this does occur it is 
a different type and not easily confused with pain of dental 
origin. 

Arthritis of the temporomandibular joint is infrequent and 
the pain is definitely localized and is increased with func- 
tional movement. Pain which is due to changed relations of 
tlie structures of the temporomandibular joint, as a result of 
tlie loss of teeth or changes in occlusion due to wear, are 
usually referred to the region of the ear rather than the oral 
cavity. 

BURNING TONGUE 

.'\n affection of the nerves, described as burning tongue, 
occurs infrequently. It is not a pain, but rather an unpleas- 
ant sensation, quite constant but with remissions. I have 
'-een tin's most frequently in women during the menopause 
and it may probably be attributable to derangement of the 
entile nervous mechanism rather than to any local source. It 
h.as been suggested tliat the c.xplanation may be based on 
e!e( ttopliyvical reactions induced by the presence of metallic 
tilling in the teeth. There has been no verification of this 
liy]Mnhe-i^. 

SUMMARY 

I'he ]v,iln- about the oral cavity may be grouped as: 

1 ^rri^ation^ and infections of the dental pulp, 
f Ir.fection,- and inilaniniations^ at tlie root ends. 

1 >!-tin bailees about unerupted tcctli. 

I'.nm rii'! (,f dental origin. 



io66 


CHARLES W. FREEMAN 


The diagnosis of the cause of such pains is usually possible 
with the available clinical, radiographic and laboratory meth- 
ods. Occasional severe pains occur in which the cause is 
obscure and continued search may fail to reveal any local 
cause. When such pains are of dental origin and the proper 
diagnosis is made, definite treatment may be adopted which 
will rapidly and effectively eliminate the pain. 
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RELIEF FOR PAINEUL FEET 

The successful relief of pain in the feet requires as the 
first step the correct interpretation of the pain. A thorough 
knowledge of factors that produce pain in this part of the 
body is of the greatest importance for the analysis of each 
case presented. The need of a careful general survey of the 
patient cannot be too greatly emphasized. Pain in the foot 
may be the manifestation of some constitutional disease or 
the result of some local disturbance. One can distinguish 
only by a thorough physical examination. A systematic study 
should be made of the character, location, time of occurrence, 
duration and mode of onset of the pain together with a care- 
ful consideration of the associated factors such as systemic 
disease and local changes or abnormalities. 

The things that must be taken into consideration in the 
history of every case are the age, sex, occupation, weight, the 
]Kissibilily of systemic disease, disturbances in posture and 
the elements presented by the feet themselves, along rvith the 
ty]ie of wearing apparel. 

The cui<c of the ]>ain varies to a great extent with the 
.igo of the individual. For instance, in the very young child 
one may find the cause to be a weak pronated foot due to- 
faulty Use or it may be associated noth a deformity of the 
\oNMi eMvtmity ^ueh as genu valgum, knock knee, which dis- 
nub- the line of weight u}>on ilie foot. The older child or 
s.doh-cent may >uffcr from foot strain brought on by the more 
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strenuous athletic games or tlie burden of occupation. Dis- 
comfort in middle-aged adults may result from obesity, arthri- 
tis or faulty shoes, while persons in advanced age may com- 
plain of trouble appearing as the manifestation of vascular 
disease. In other words, the age is more or less an index of 
the kind of trouble that is possible. 

A very important distinguishing feature in the analysis 
of foot discomfort is the sex of the person. Women make up 
the great majority of individuals seeking relief and in a large 
percentage of the cases the modern style shoe is responsible 
for the production or aggravation of painful foot disturbances. 

Occupation plays an important part in the production of 
pain in many ways. It may call for long hours of standing, 
which is usually done with the feet in a pronated position, 
thus weakening by exhaustion tlie upward pull of the adductor 
muscles of the foot. A patient’s duty at work may require 
the lifting and carrying of heavy objects, walking over rough 
and irregular tracts of ground, or walking on hard pavements 
for many hours. A person who has escaped trouble for many 
years at a desk job may be transferred to a position that re- 
quires a great deal of activity upon the feet and as a result 
suffer great discomfort. 

Since tlie functions of the foot are to support and move 
the body about, the influence of weight in every instance must 
be determined. Given a normally functioning foot with an 
extra heavy body superimposed, there is bound to be sooner 
or later a change in the comfort of the foot, and from no other 
cause than the additional weight burden. When the factor of 
excess weight has added to it the presence of a pathological 
condition in the foot such as for example arthritis, the symp- 
toms of distress can be e.xpected much earlier. 

The presence of systemic disease as a source of discom- 
fort can be only too plainly portrayed in the arteriosclerotic, 
the diabetic, the nephritic, the cardiac and the arthritic pa- 
tient. As a point of emphasis on the importance of a careful 
consideration of the influence of systemic disea.-c, suffice it to 
say that the most brief discussion of the manifestations of 
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constitutional disease in the loot Avould require a prohibitive 
length of time. 

The chief elements presented by the feet alone in the pro- 
duction of pain can be classed as muscular disturbances, neg- 
lected sprains, inflammatory lesions and deformities. The 
influence of wearing apparel, since it is a most constant cover- 
ing of the foot and since its shape is governed by style instead 
of the anatomical characters of the foot, is one of the most 
common factors in the production of pain and deformity. The 
present-day feminine type of style shoe with its high, narrow, 
wabbly heel, short, low, pointed vamp, is probably responsible 
for more discomfort than any other single factor. 

The cases presented in this clinic represent disturbances 
in the anterior part of the foot. The pain in such instances 
may vary from a mere feeling of discomfort, numbness, or 
dull ache, to a sharp stabbing or burning or even a severe 
cramplike nature. It may be ill-defined and vague in its 
distribution over the region of the ball or it may be definitely 
localiacd in the region of one of the metatarsophalangeal joints 
or in one of the toes. Too, it may be associated with the 
symptoms of inflammation or deformity. 

Tiie treatment for the relief of pain in every instance de- 
pends upon the accurate determination of the cause of the 
jiain and the elimination of that cause. In tlie obese indi- 
\idnal (inc must reduce the weight; in the weak foot one must 
in-tilutc correct postural habits in standing and walking along 
wuh uurective exercises; while in the arthritic, the arterio- 
Mlcnaic and the diabetic patient one must direct the treat- 
mrni at the general as well as the local condition. A careful 
‘•ludv oi (he causes of painful feet will conxdnce any compe- 
tvnr jdwMcian of the fallacy of focusing the attention upon 
'he leei alone in an attempt to establish satisfactorx^ remedial 
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worse after a great deal of walking. The annoyance of the pain had become 
so severe the patient volunteered the statement that she wanted relief regardless 
of the type of treatment or shoe required. Examination revealed tenderness 
on pressure beneath the second metatarsophalangeal joint, along with limita- 
tion of plantar fle.xion of aU the toes. The shoe constanUy worn by this 
patient had a very narrow heel Ij inches high with a short low-pointed vamp. 
An outline of the sole of the shoe showed it to be much narrower than the 
bearing surface of the foot. Until one month before e.xamination the patient 
had weighed 223 pounds. According to a standard weight chart her weight 
should have been 140 pounds. A diagnosis was made of foot strain manifested 
by pain in the anterior part of the foot. 

The factors in the production of the pain were determined to be 83 pounds 
of excess weight until one month before examination and a high heel shoe 
with a too small compartment for the toes. A shoe heel Ij inches high con- 
tinually throws the Aveight fom’ard on the anterior part of the foot and when 
the toes arc crowded together by the front part of the shoe their normal 
activity is greatly limited and limitation of motion and muscular atrophy soon 
follow. The function of the toes in aiding the foot in walking is seriously 
impaired. 

The management of this case consisted of weight reduc- 
tion, a low broad heel on the shoe and a wide compartment 
for the toes, along with exercises. Relief is invariably the 
rule when such changes are made. Because of the acute symp- 
toms, it is often necessary to keep the patient off the feet for 
a short time in order to allow the inflammatory reaction from 
injury to subside. Pain in the forepart of the foot in such 
cases as the above may be a mere feeling of discomfort, a 
dull aching pain, a burning sensation or even a sudden spas- 
modic cramplike pain in the region of the ball and in con- 
junction with it there may be a numbness or tingling sensa- 
tion in one of the toes. 

Case H. — ^Mrs. A. D., aged fifty-five, weight 1 10 pounds, height 5 feet 
S inches, housewife. On August 10, 1934 the patient complained of an aching 
pain across the ball of both feet. The pain had been present for two or three 
months but rvas much worse the last fourteen days and was most noticeable in 
the left foot. The removal of her shoes gave no relief. Upon retiring at 
night the pain slowly subsided. She also complained of stiffness in her knees 
which was most marked after rising from a sitting position. Examination 
of her mouth revealed 3 gold crowns. x-Ray e.xamination of these teeth 
showed all to be dewtalized and abscesses at the bases of 2 of them Manipu- 
lation of the great toe of the left foot produced pain in the region of the 
metatarsophalangeal joint. Her shoes were the typically conventional type 
with short pointed vamps and narrow heels 2 inches long. 
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The treatment of this patient consisted of rest periods off the 
trasl baths, removal of aU knorvn infected teeth, and a low heel, broad toe 

On August 31, 1934 she reported back for observadon having earned out 
all presdous instruedons given her. She was gready improved. 


The impression of Case II was arthritis of the feet in the 
presence of foci of infection and faulty shoes. 

Trouble is almost inevitable when the foot has added to 
its normal burden the presence of arthritis and a shoe that 
interferes with its function as a weight-bearing organ. This 
patient at the age of fifty-five years had arthritis in the feet 
and knees in the presence of definite foci of infection in the 
mouth. The management of such a case for the relief of pain 
in the feet certainly necessitates the installation of anti- 
arthritic measures which, of course, consist of rest, improve- 
ment of function in the feet along with physiotherapy and 
attention to all foci of infection. There are certain factors 
one must seriously consider in attempting to obtain relief for 
the patient irith arthritis in the feet. In obese individuals, 
the extra burden of excess weight upon the inflamed joints 
must be removed to the greatest extent possible. It is need- 
less to mention the practical good that comes from the re- 
moval of foci or infection throughout the body. The common 
conventional shoe so universally worn by women with its 
liiph, narrow, unstable heel and narrow pointed vamp must 
be pronijitly replaced by one that will permit more normal 
function in the fool and more normal distribution of the 
wciplit. The too thin sole that allows trauma from the hard 
prevent -day pavements is better replaced by a thicker one 


ili.-it affordv more protection to the inflamed joints of the foot. 
In mild caves <,{ .^rthriliv where a flimsy type of shoe is worn 
a pood ^^r..np >h..e with a stiff shank will often give enough 
H hel .,v a to increase the patient's comfort many 
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hip joints. E-icaniination revealed marked limitation of motion in both great 
toe joints in all directions but espedal!)' in dorsal flexion. After careful con- 
sideration of her general condition a diagnosis of hallux rigidus due to pro- 
ductive arthritis of the first metatarsophalangeal joints was made. Anti- 
arthritic measures were instituted and for local treatment the patient V'as 
fitted rrdth a pair of low, broad heel shoes rvith broad toe compartments. 
Underneath the great toe joint and just distal to it a wedge of leather j inch 
thick was placed in the sole of the shoes. After a preliminary rest period 
to quiet the acute symptoms of arthritis the patient was allowed to walk about 
in the newly prepared shoes. Since she has worn the modified shoes, she has 
reported back a number of times in the last thirteen months and in each 
instance she reported that she had never been so comfortable for years. 

The wedge in the sole of the shoe stiffens the sole and 
limits motion in the great toe joint. In such cases of hallux 
rigidus, Whitman mentions the use of the wedge on the inner 
side of the sole to stiffen it and limit motion in the great toe 
joint. 

Case VI. — Mr. L. B., aged fifty-five. On January 28, 1933 he appeared 
for treatment of a “bunion” on the right foot which he said had been present 
for several years but had become inflamed and painful the last sk weeks. 
Examination revealed enlargement of the great toe joint of the right foot 
with a reddish circular area on the skin of the median part of the joint. 
The first impression of this case was that the lesion presented was due to a 
tight shoe. Warm moist applications and rest without the shoe made little 
change in the condition. A thorough e-vamination of the patient was then 
made and revealed the following findings: Blood pressure, systolic 162, 
diastolic 88; blood sugar 333.2 mg. per 100 cc. of blood; urine showed 1 plus 
sugar; condition of cardiovascular system showed evidence of arteriosclerosis. 
Prompt attention was then given to his diabetes and arteriosclerosis with the 
result that he improved. He was not seen for two years. He returned for 
further treatment on April 23, I93S. At this time there was definite gangrene 
of the toes of the right foot. On May 3, 193S his right leg was amputated 
because of spreading gangrene. 

The significance of this case is the fact that the patient 
totally unaware of the presence of arteriosclerosis and diabetes 
was seeking relief for a painful disturbance in the foot. It 
shows emphatically the absolute necessity for a complete phys- 
ical checkup in all cases presenting painful foot disturbances. 

Case VU. — H. B., male, aged thirteen, weiuht 143 pound,-, ‘chuoUx'y 
On April 29, 1933 this boy was brought in by hf= father berau-e of a jjainful 
swelling on the dorsum of the left foot over the KXond and third nietatar-al 
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bones. The condition had appeared gradually and was present for about 
two weeks. There ^\’as no history of injury. Because of a disturbance in the 
left hip joint this patient had placed no weight upon the left foot for many 
months prior to December 3, 1932. From December 3, 1932 to April 29, 1933 
he had been walking. Examination revealed an overweight boy thirteen years 
old with a tender swelling over the dorsum of the left foot. i-Ray examina- 
tion revealed a fracture with callus formation just distal to the middle of the 
second metatarsal bone. The diagnosis was march foot resulting from overuse 
of the foot follondng a long period of inactivity with the contributory factor 
of excess weight. The treatment consisted of rest og the foot and later exer- 
cise and gradual increase in the use of the foot. Complete recovery resulted. 

A number of cases of march foot were reported by Speed 
and Blake in 1933, but in each instance the patient was over 
twenty years of age. They explained that “The condition 
has been well recognized for many years, especially by the 
German and French military surgeons, who frequently en- 
countered it among their troops after strenuous duties or long 
marches.” 
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PAIN SIMULATING THAT PRODUCED BY CORONARY 

DISEASE 

In collecting material to show causes for pain apart from 
coronary disease, one is astounded by the multiplicity of causes 
that present themselves. In many instances the pain is the 
result of a disturbance of the coronary circulation, but with- 
out coronary disease as such disease is usually considered. 
The latter causes have no place in this discussion, and I shall 
present no case records bearing upon them. I feel constrained 
to mention a few of them, because of their frequent occur- 
rence. HN^otension is often accompanied by an anginal type 
of distress. As the coronary circulation is largely dependent 
upon the blood pressure, such distress is not surprising. Hypo- 
thyroidism is frequently attended by similar distress, even 
when the blood pressure is relatively undisturbed. The rea- 
son here is not quite so clear, but probably arises from the 
lo^Yered metabolism. NeurocirculatorY^ asthenia or the effort 
syndrome may be associated with severe pain, sometimes simu- 
lating coronaiy occlusion. Severe anemia may produce angi- 
nal pain. Some years ago anginal pain was a common symp- 
tom in pernicious anemia. This distress is doubtless due to 
anemia of the heart muscle as a part of the general anemia. 

There are other causes of pain that have their origin in 
the heart or coronarY- circulation, but with these few examples 
we ^hall proceed to a consideration of causes that are entirely 
exuacardiac. One of the most common sources of confusion in 
thi- regard i< the pain arising from osteo-arthritis of the spine, 
.'^c.ircelr- a week goes by that one is not confronted with the 
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necessity of differentiating between this disorder and angina 
pectoris. This arthritic pain may be referred over a large 
area of the chest, and to the shoulder, and greatly resemble 
anginal pain. It comes on as a result of exercise, occurs 
usually in patients past middle life, both of which add to the 
similarity. Suspicion will be aroused, however, by the fact 
that the pain is more constant than anginal pain. The pain 
is accentuated by exercise involving the upper extremity and 
is accentuated by standing or lying in certain positions, while 
it is relieved by assuming other and often more uncomfortable 
positions. These observations will point to the true source. 
Examination will show a relatively normal cardiovascular sys- 
tem, and -usually evidence of arthritis elsewhere. An a:'ray 
of the spine will show pathology in that region. 

Case I. — A woman of sixty-eight years gives a history of pain in the 
left chest and shoulder. This has been present intermittently for six years. 
She notes the pain is worse for several days after exercise such as housedeaning. 
There are times when the pain is absent for weeks, but when it reappears it is 
constantly present in varying intensity for days at a time. Sleeping on the 
left side seems to aggravate the pain, but sleeping or lying in bed on the 
back with the left arm extended above the head gives reh'ef. This patient 
has been told she has angina pectoris, and has been reaving treatment. Ex- 
amination shows cardiovascular system that is relatively normal for the age. 
There is a bit more than ordinary of arteriosclerosis. Eierdse, such as walk- 
ing up a stairway, brings no immediate increase in pain. There is evidence 
of considerable bony enlargement in the fingers and toes. An x-ray of the 
spine sho\\’S spicules and bridging of the dorsal vertebrae. Salicylates tem- 
porarily relieve the pain. Three years later the pain is unchanged or slightly 
better, and the patient has recently successfully combated a bronchopneumonia, 
a fair accomplishment for a patient of seventy-one years and a fair argument 
for a pretty sound cardiovascular system. 


Acute fibrinous pericarditis with its attendant pain, shock, 
fever and leukocytosis and elevation of the pulse rate, may 
easily be mistaken for coronary disease. 

Case H. — .V voung woman of twenty-six had been subjected to an ab- 
dominal cesarean section because of an acute toxemia of pregnancy There 
n-as an immediate reh'ef of the toxemia and seventeen days lollowing the o[)er- 
ation the patient was enjoying e.xceDent health. On this day she v.as seized 
with a sudden severe pain in the precordial region. The puL=e rose rapid}-/ to 
130, the patient became pale and slighUy cyanotic. The tempe.-ature rose to 
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02° F , and the following day there was a marked leukocytosvs. No fnction 
ub was heard. The picture closely fitted that of a coronary occlusion, except 
or one symptom. There was rather severe pain along the left trapezius ri gc. 
Phis did not rule out coronary pathologj’, but it raised a strong suspicion 0 
pericardial or pleuropericardial inflammation. On the following day t ere 
was a considerable increase in cardiac dulncss, with signs of pericardial effusion. 
i-Ray confirmed the heart size and a diagnosis of pericarditis was justified. 
The patient made an uneventful recovery. 

Pulmonary embolism when not immediately fatal produces 
a train of symptoms strikingly similar to those of coronary 
occlusion. 

Case HI. — A woman of thirty-two, who had rheumatic carditis with mitral 
stenosis since childhood, came in because of tachycardia and weight loss. In 
addition there was great fatigue and occasionally a slight elevation of tem- 
perature. She was married and had gone through two pregnancies without 
incident. A subacute bacterial endocarditis was suspected, but the suspicion 
could not be confirmed. The patient continued to grow worse and a short 
lime later it was discovered that she was again pregnant. A therapeutic 
abortion was decided upon and she was hospitalized for this procedure. At 
three o'clock in the morning of the day set for operation she had a sudden 
excruciating pain in the left chest. Thb was accompanied by an extremely 
rapid pulse, IGO to 180, marked dyspnea, pallor and c>'anosis. She was 
extremely apprehensive and was quite convinced that she was dying, a symp- 
tom so common in coronary disorders. A diagnosis of coronary emboUsm was 
made, assuming that there was present the endocarditis which had been 
suspected. A pulmonaiy embolism was considered, but we lacked a good 
source for the embolus unless we assumed a right heart endocarditis. A few 
hours following the onset the patient spat up blood. This would fit into 
either picture. The pain persisted for several hours, and on the following 
morning a definite area of consolidation was made out in the left upper lobe 
posteriorly. This was most confusing until about thirty hours after the onset 
'.he began to bleed from the uterus. \Vc were now' furnished -with the source 
of the pulmonary embolus which the condition proved to be. She aborted 
tpnntanenusly, and had as a further complication a thrombophlebitis of the 
left leg, but made a pood recoverx'. 


There i8 a certain variety of pain associated with medias- 
tiiiiti? that occur.=; uncommonly but is ven,r striking when en- 
countered. I have seen but three cases of such pain. This 
irlienomenon occurs in connection with mediastinal adhesions 
about the base of the heart. In my own cases it has been 
.associated with adherent pericardium of rheumatic origin 
1 he .r-ray shows a partial obliteration of the upper part of 
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Uie mediastinal cavity. My cases have all occurred in indi- 
viduals under twenty-five years of age. The pain is sudden 
in onset, very severe, and is located beneath the sternum. It 
has a typical anginal radiation and is associated with dyspnea 
and pallor. I have not seen cyanosis. The attacks of pain 
are paroxysmal in character and are rather evanescent and 
seldom last more than ten to twenty minutes. The patient 
is rather prostrated following the attack, but is relatively free 
from pain. They seem most likely to occur at night. In two 
of these three patients the attacks became progressively more 
infrequent and finally disappeared. I do not know the out- 
come of the third case. I have been told that similar attacks 
of pain occur in certain instances of high-grade mitral stenosis 
with great dilatation of the left auricle, but I have not en- 
countered such patients. 

Spontaneous pneumothorax with sudden onset will occa- 
sionally offer a diagnostic problem. This accident is com- 
monly attended by severe pain along the costal border on the 
side in which the rupture occurs. In left-side pneumothorax 
it may resemble the pain of coronary occlusion. The acute 
pain is frequently succeeded by a sense of oppression that 
adds to the confusion. The onset of the pain is followed by 
a sudden acceleration of the pulse, a fall in the blood pres- 
sure, pallor, cyanosis and symptoms of shock. Dyspnea may 
be most severe. Examination of the chest will ordinarily 
reveal the cause of the difficulty. Pneumothorax with insidi- 
ous onset may show no distinctive findings for several days. 
With sudden onset the classical hyperresonant or tympanitic 
chest may not be found. Air in the pleural cavity under cer- 
tain degrees of pressure wdU produce a high-pitched tympanitic 
note that resembles dulness. The ruptured side, however, 
will be found fairly well fixed. The breath sounds Mil be 
impaired, and the heart dulness will be obscured or pushed 
to the opposite side. The .r-ray will substantiate the diagnosis. 

It would seem difficult to confuse traumatic pain Mth 
that of cardiac origin, and yet we have in our records a case 
of a physician who came in with his o^\ti diagnosis of angina 
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pectoris or coronary occlusion'. He had a steady pain in the 
left chest. This pain had persisted for almost two days. It 
was present when he awoke one morning and became worse 
on exercise. This increase in pain on exercise was a con- 
stant feature. There was no shock or disturbance of cardiac 
rate or rhythm, but he became nauseated as the pain in- 
creased. Examination showed a sound cardiovascular system, 
but a great deal of tenderness over a limited area in the left 
chest. The x-ray revealed a fractured rib. It was impossible 
to determine how or when the accident occurred. 

Fibrinous pleurisy not infrequently has as its initial symp- 
tom sudden, severe pain. This pain may originate in the chest 
or it may be first felt in shoulder or neck, depending upon 
the site of the inflammatory process. There appears to be 
dyspnea, but in reality the breathing is shallow and rapid 
rather than difficult. While the steady boring pain may re- 
semble that of a coronary attack, the lancinating pain occa- 
sioned by a deep breath, will direct attention toward a fibri- 
nous pleurisy and a friction rub -will usually be heard if sought 
for at frequent intervals. 

In a similar manner does lobar pneumonia occasionally 
introduce itself, with a steady boring chest pain of sudden 
onset. This together nath the rusty sputum and the increased 


respiratory rate often raises a suspicion of coronary disease. 
The acute infectious nature of the disorder is usually recog- 
nized within the first twenty-four hours, and in the majority 
of cases unmistakable physical signs of pneumonia will appear 
by the end of the first day. This latter statement is by no 
means always true. We have numerous records in which the 
entire pneumonia showed a minimum of physical signs, and 
the .v-ray findings were responsible for the diagnosis. 

It would seem almost unnecessary' to mention the pain of 
luetic aortitis and aneurysm in this connection, yet these con 
.htions have been confused with angina pectoris and coronary' 
d.Maoe A careful physictil examination will serve to differen 
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the chest as a cause of anginal pain. I have a few more illus- 
trations of pathology outside the chest that has produced 
this picture. In a small percentage of peptic ulcers the first 
indication of their presence will be a perforation into the 
peritoneal cavity. This accident may be mistaken for a num- 
ber of things, among which is coronary occlusion. The sud- 
den onset of excruciating pain high in the epigastrium and 
radiating upward, the profound shock and the elevation of the 
pulse rate often justify this suspicion. Subsequent develop- 
ments when sought for will correct the error. 


Case rv. — man of forty-two years, who had an o)d rheumatic carditis, 
was suddenly seized mth excruciating pain high in the epigastrium. The pain 
radiated upward into the chest and into the right shoulder. When first 
seen he was in a state of shock, was pale and prostrated, and the pulse was 
120 and thready. Blood pressure had fallen from 130 to 90 mm. Pain was 
severe and continuous. Respirations were shallow and rapid. There was a 
suspicious rigidity of the abdominal muscles but not enough to prevent a 
diagnosis of probable coronary occlusion. Four hours following the onset of 
the pain the abdominal rigidity had become unmistakable, and in six hours 
it was sufficient to change the diagnosis. By this time the pain had begun to 
move downward into the abdomen. The temperature did not rise above 
100.5° F., and the highest preoperatix'e white count was 11,000, Seven hours 
after the initial attack the abdomen was opened and a perforated ulcer was 
found. The patient made an uneventful recovery. This patient had been 
under observation for several months preceding the perforation and the 
presence of ulcer was not suspected. 

Another patient that caused a few uneasy days was a man 
who was hospitalized because of an accident. There was no 
previous history of heart disease, but while lying in bed he 
developed an annoying pain in the left chest and shoulder. 
Realizing the frequent occurrence of thrombosis in patients 
who are bedridden, the question of a coronary thrombosis 
was immediately raised. Probably because of the frequent 
examinations of the cardiac area, the patient became “heart 
conscious,” a condition which had not existed before. Xoth- 
ing was found to substantiate the diagnosis of coronary throm- 
bosis, and the condition subsequently proved to be a subdeltoid 
bursitis. 

Latterly, we are likely to look upon the diagnosis of •'acute 
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indigestion” with some suspicion. It is true that many, per- 
haps most, deaths from “acute indigestion” are coronary acci- 
dents, but we must not overlook the fact that minor disturb- 
ances of the gastro-intestinal tract may produce symptoms 
closely resembhng coronary disease. The most severe abdom- 
inal pain may result from the distention of the spastic colon. 
Gas imprisoned in the splenic flexure will produce pain radi- 
ating upward into the chest and in addition will produce 
dyspnea, pallor and elevation of the pulse. To add to the 
difficulty of differentiation it must be remembered that in the 
anginous patient, gaseous distention is capable of producing 
the attack of angina pectoris. In such situations one is con- 
fronted with a delicate diagnostic problem. 

Finally, diaphragmatic hernia has been a source of anginal 
pain. In those cases with which I am familiar the hernia has 
been situated at the esophageal ring. The x-ray has confirmed 
Uie diagnosis. In the cases of Drs. Portis and Bettman surgi- 
cal repair of the hernia has abolished the anginal S5Tnptoms. 

This list, I believe, represents the most important situa- 
tions in which coronary disease may be justly suspected! I 
would call your attention to the fact that there are pitfalls 
for you on both sides of the diagnostic fence. Treating a 
coronaty' occlusion as an acute fibrinous pericarditis and allow- 
ing full liberty with the subsiding symptoms would be likely 
lo result badly for the patient. On the other hand, treating 
a perforated ulcer as a coronary- occlusion would almost cer- 
tainly result fatally. correct differential diagnosis is a most 
comforting thing. 
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TREATMENT OF ANGINA PECTORIS 

Before discussing the treatment of angina pectoris it will 
simplify the problem if we first mate clear just the clinical 
syndrome we are referring to when we speak of angina pec- 
toris, and if we review briefly some of the conditions predis- 
posing to the attacks of anginal pain which have a direct 
bearing upon the treatment. We must also make certain that 
angina pectoris is clearly differentiated from coronary throm- 
bosis. Just as in coronary thrombosis, the outstanding symp- 
tom is pain and pain which differs in no way from the pain 
of coronar>' thrombosis, except as to its duration. As in coro- 
nary tlirombosis, also the pain is due to a blood supply to 
the heart muscle which is inadequate for its needs. 

In coronar)' thrombosis there is an actual occlusion of 
one of the coronary'’ arteries by a thrombus within its lumen. 
Tlierc results an interference with the blood supply to some 
portion of the heart muscle which persists. The extent of 
the area involved and the amount of anatomical damage and 
its permanence depend upon the position of the thrombus 
in tlic arterial tree and upon the ability of anastomoses, col- 
lateral circulation and the thebesian circulation to provide 
some degree of blood supply in the muscle affected. The 
amount of damage done may be only slight in some few favored 
(a^c^. but it is u^ually enough to produce continued subjective 
s\ iupt<ims and to impair the function of the heart to the extent 
th.it thiio .ire objective evidences of cardiac insufficiency. In 
M'lue I .i'-e> the amount of damage done is such as to be im- 
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mediately incompatible with life or to produce a fatal result 
in a very short time. 

In angina pectoris the attack of pain is not due to the anat- 
omical occlusion of any particular vessel immediately preceding 
the attack. The adequacy of the coronary circulation in the 
hearts involved varies through a wide range, but it is not per- 
manently altered to any appreciable degree by any one attack. 
Whatever the condition of the coronary circulation may be, the 
pain occurs when the metabolic needs of the heart muscle are 
increased out of proportion to the blood supply available at 
the moment. The attack is of short duration and ceases when 
the demands upon the heart muscle are decreased, or when 
the blood supply is adjusted to meet the demands. Between 
the short attacks the patient is in what is a normal condition 
for the individual. 

There are not any characteristic objective findings. It is 
probable that repeated short attacks may in time result in 
permanent myocardial damage. It is also probable that an 
attack may persist long enough to result in ventricular fibril- 
lation and death. 

There is a zone of common ground of indefinite breadth 
where it is difficult to differentiate between the two conditions 
in the first attack or in some individual later attacks. A coro- 
nary thrombosis may occur with very slight or moderate pain, 
or pain of very short duration with very little in the way of 
objective findings and still have even fatal consequences. 
The final outcome of recurring attacks of angina pectoris is 
verj' likely to be a coronary thrombosis and such a coronary 
thrombosis must be kept in mind in observing the recurrent 
attacks. In any case of doubt, the prudent procedure is to 
treat the case as one of coronary thrombosis until it has been 
proved otherwise. 

Aneury’^m, or a sjqjhilitic aortitis without aneurysm, may 
be productive of substernal pain and should be differentiated. 

As a rule, the pain is quite different and whether only a dull 
ache or a very severe pain, is more prolonged and is not a 
paroxy^smal attack precipitated by some definite cause. An- 
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ginal attacks may co-exist, especially if an aortic insufficiency 
is present. Other mediastinal conditions, as tumor or medias- 
tinitis, may cause substernal pain. When such known patho- 
logical changes are present, the diagnosis should be that of 
the condition present, and treatment should be that which 
considers that condition. 

Attacks of angina pectoris usually occur under conditions 
which entail additional work for the heart muscle. Exertion 
is the outstanding exciting cause. The amount of exertion 
is not constant for the individual and will vary in the presence 
of various physiological and psychological conditions. At- 
tacks are most frequent after meals because of the increase in 
cardiac output at that time or this increase plus that pro- 
duced by exertion or emotional excitement. Heavy or indi- 
gestible meals predispose to attacks. 

The attack may follow any meal or it may be especially 
after breakfast in the morning when the blood pressure is 
lower, or after dinner at night when the heavier meal or the 
fatigue after a busy day may be an additional factor. 

The attacks in some cases may come on only during the 
night and awaken the patient from a quiet sleep. Such at- 
tacks usually occur in the early morning hours when the blood 
pressure reaches its lowest level for the twenty-four hours. 

In some patients the attacks may come on without appar- 
ent cause when the patient is resting quietly, but usually 
some relation to some exciting factor may be found. 


A large nervous element in the precipitation of attacks 
has attracted attention since the time of Heberden, who clas- 
sified angina pectoris m'th “the incubus, commlsive asthma, 
numbness, h\-pochondriac languors, and other ills justly at- 
tributed to the disturbed function of the nerx^es.” In support 
of thi<; he cited the “sudden manner of its coming on and going 
off. the long intervals of perfect ease,” the “influence of pas- 
sionate afiections of the mind.” and the number of yearn it 
will continue without oUienvise “disordering the health ” 
The present-day obsen-er cannot fail to be impressed 
•w Ibberden was. unth the importance of these causes of ner- 
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vous origin. His nomenclature may be different and he now 
recognizes that the factor of nervous or emotional origin pro- 
duces its effects by means of physiological processes which 
increase the work which the heart must do in proportion to 
its blood supply or decrease the blood supply while the work 
which the heart is doing remains constant. Nevertheless, 
the importance of these causes remains. 

Any of the emotions or mental excitement of any nature 
may precipitate an attack. Anger is a frequent cause. A pa- 
tient may have frequent attacks on a day when the worry and 
strain of business life is increased, and few or none on a day 
when all is going well. Angina pectoris has frequently ap- 
peared in those previously free from attacks because of anxiety 
or of grief or worry over business reverses. Attacks may 
appear under emotional strain and disappear when the strain 
is removed. The same man who has daily attacks when he 
has the responsibility of an executive position to worry over 
may go on a vacation which calls for much more physical 
exertion than does his daily life at work and not have a single 
attack. Or the man who cannot walk from the station to his 
office without having to stop because of anginal pain, can play 
golf in comfort. 

In these cases which show recurring attacks of anginal 
pain, the heart shows varying degrees of pathological change 
from a very great deal to those which are very slight or those 
which would be expected at the age. Between these two ex- 
tremes is every possible gradation. In a portion of the cases 
the s 3 Tnptoms can very definitely be ascribed to pathological 
changes and in another part of the cases it is very difficult 
to ascribe the symiptoms to pathological changes alone and 
some physiological factors must be considered. In a very 
small proportion of cases qualitative changes in the blood are 
a cause of anginal pain. 

In part of the cases there are arteriosclerotic changes m 
the coronary arteries sufficient to interfere with the blood 
suppN to the heart muscle. The blood supply may be sufn- 
cient for ordinary needs in the presence of these changes, or 
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for die needs of die heart muscle when the body is at rest. 
But when die heart muscle is called upon to do addidonal 
work, as during exertion or during nervous or emotional stress, 
or during the increased cardiac output occurring during diges- 
tion, the arteriosclerotic blood vessels are unable to meet the 
increased demands of the heart muscle for blood, and pain 
results. It is in such cases, also, with advanced vascular de- 
generation that attacks may come on during the night, in the 
early morning hours, during sleep, when the blood pressure is 
lowest. 

Since the coronary flow is proportionate to the blood pres- 
sure, the higher blood pressure present during the day is able 
to maintain an adequate flow in spite of the vascular changes 
which are present. Mflien the blood pressure falls during the 
night, tlie coronarj^ flow, decreasing with the decreased blood 
pressure, becomes inadequate to compensate for the vascular 
changes. In those cases where attacks come on mostly in 
the morning, the lower blood pressure of the early morning 
is also a factor. The coronary flow is adequate when the 
patient is at rest, but not for the additional demands of exer- 
tion or those occurring during the digestion of breakfast. 

In cases where there are vascular pathologic changes 
present in the coronaries not sufficient to cause symptoms 
under ordinary' circumstances, a toxic thyroid, by its increased 
demands upon the work of the heart, may be the determining 
factor in producing attacks of angina pectoris. The increased 
emotional instability produced by' this condition affords an 
additional factor. 

.\orlic insufficiency also furnishes an anatomical basis for 
anginal jiain in some cases. The coronary flow varies rvith 
the blood jiressure, but especially with the diastolic pressure. 
In aortic insufiiciency, the low diastolic pressure may' be such 
.as to decrease the coronary flow to a point where it is 
in^ulncient for the work being done by the heart or insufficient 
in the presence of sclerosed arteries. The low diastolic flow 
iv conqxnsated for in pan in most cases by an increased 
\vMohc pressure and to some extent by an increased heart 
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rate. These points must be kept in mind when treatment is 
planned. 

Aortic stenosis is frequently accompanied by attacks of 
anginal pain. There is usually some degree of insufficiency 
present which in this case cannot be compensated for by a 
high systolic pressure or an increased pulse rate. In addition 
there is the increased work demanded of the hypertrophied 
left ventricle by the stenosis. 

Old healed infarcts from a coronary thrombosis in which 
an adequate circulation has not been restored by anastomosis 
or collateral circulation may be the basis for recurring attacks 
or angina in some cases. In part of these cases we have a 
history of an initial attack of coronary thrombosis and in 
others a healed infarct may be found at autopsy which cannot 
be placed in the history. 

Another anatomical basis for a decreased coronary flow 
is the partial occlusion of the mouth of one of the coronary 
arteries by changes in the aorta, especially changes due to 
syphilis. In a few cases there are congenital anomalies of the 
coronary arteries which may afford an adequate flow in early 
life, but a flow which becomes inadequate in the presence of 
the vascular changes which occur later in life. 

It would appear certain that anatomical changes in the 
heart or its vessels constitute the chief basis of anginal attacks 
and play a part of varying importance in most of the cases. 
But such anatomical changes cannot be the sole factor. We 
still have to explain the attacks occurring in cases whose hearts 
are normal for their age. It is difficult also to explain the 
influence of the nervous and emotional background upon in- 
creased circulatory demands alone. Anatomical changes in 
the arteries do not e.xplain why a man who has several attacks 
a day while at work has none upon a vacation where he is 
more active, but free from responsibility and worry, and why 
the attacks recur when he again returns to work. Certainly 
the vascular patholog}’ docs not change back and forth. There 
must be some other factor present. We cannot take the time 
to discuss this fully here, but it would seem to be connected 
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with an over-labile autonomic system. It is possible that it 
is a question of a generalized instabiUty of the vasomotor 
system and an over-response to normal stimuli which throws 
an increased load upon the heart. It is possible also that a 
reflex vasoconstriction of the coronaries is responsible for the 
attacks in some cases or an increased tonus of the coronaries 
with inhibition or failure of the vasodilator response. Such 
a mechanism would not be normal and would not be to the 
biological advantage of the organism. The organism, how- 
ever, is not living under conditions of life which are of bio- 
logical advantage or it may not be a normal organism. The 
bronchoconstriction of asthma is not advantageous to the 
organism, but it does occur. In our animal ancestors one 
might feel that an autonomic system with a lowered threshold 
to stimuli and an over-response might have been of advantage 
under conditions of fatigue, but not with a response which 
involved a vasoconstriction of the coronaries. Such conditions, 
however, must involve the autonomic system as a whole and 
cannot be selective of any one function. 

Whatever the mechanism, whether active changes in coro- 
natyf caliber or some response which throws an increased load 
upon the heart, its association noth an overlabile and over- 
active autonomic system would explain a great deal. It would 
help to explain the more frequent occurrence in the tense, 
nervous type of individual who has what Dr. Stuart Roberts 
very aptly terms the “spasmogenic aptitude.” It would ex- 
plain the more frequent occurrence of angina in business and 
pr<ifessional men working under strain, and the effect of 
overwork, worry and fatigue with inadequate leisure, and in- 
adeciuate nr tiring vacations, for the autonomic system be- 
come.s more unstable with faUgue and with chronic fatigue or 
staleness. It would explain the occurrence of anginal pain 
m the so-called “efiort syndrome” for whatever that S3Tnptom 
‘omplex IS or is not. Utere is present a lowered threshold to 
autonomic stimuli and an over-response to those stimuH It 
-onld explain the increased incidence of angina pectoris 'with 
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our changed social conditions, with lives of increased strain, 
and less real rest and relaxation. 

Just how much of a factor tobacco is in producing attacks 
is rmcertain. On the whole it probably has little influence. 
There are some cases which are associated with what -is for 
the individual an overuse of tobacco. Smoking does have a 
vasoconstrictor effect upon the peripheral vessels and in e.x- 
perimental animals even very small doses of nicotine have a 
vasoconstrictor action upon the coronaries. 

Digitalis administration is responsible for anginal pain 
under certain conditions in patients with a normal rhythm, 
and more rarely where more than the optimum dosage is given 
in auricular fibrillation. A decreased coronary flow has been 
observed when digitalis is administered to experimental ani- 
mals. There are other variables determining the coronary 
flow volume, and while a decrease is observed more frequently 
than not, it does not always occur. It is assumed to be due 
to a coronary vasoconstrictor action of the digitalis. Increase 
in tonus of the heart muscle is probably not responsible for 
the decreased flow as the flow remains constant under changes 
in tonus produced in other ways. 

In addition to a blood supply to the heart, which is quan- 
titatively inadequate for the needs of the heart muscle, we 
find some cases where the attacks are consequent upon a blood 
supply that is qualitatively inadequate, or qualitatively in- 
adequate in the presence of some degree of arteriosclerosis in 
the coronary vessels. 

One such qualitative factor is the decreased oxygen carry- 
ing power of the blood in pernicious anemia. In the cases 
reported b}'’ Herrick, who first called our attention to anginal 
pain in pernicious anemia, arteriosclerotic changes were also 
present in the coronary arteries. The coronary changes are 
such as to allow an adequate supply of oxy'gen mth blood of 
normal oxx^gen carrying power, but do not admit of sufficient 
oxj'gen in the presence of the impaired coronary circulation. 

It is not only a question of sufficient oxygen supply. The 
heart muscle needs other materials carried by the blood, and 
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sugar is of especial importance. Cardiac pain due to hypo- 
glycemia following the use of insulin has been discussed by 
several writers in recent years. Strouse and his associates 
have called our attention to anginal pain with a low blood 
sugar, following an inadequate carbohydrate diet. Sippe re- 
cently reported 4 such cases with a low blood sugar on 
their normal diet. ReUef followed upon glucose given by 
mouth. Sippe also reported a case with a normal blood sugar, 
but a ketosis. Improvement followed upon an antiketogenic 
diet. 

Anginal pain may also occur in cases with an abnormally 
high blood sugar but in whom a deficient insulin supply does 
not admit of its proper utilization. Such cases are relieved 
by the proper dosage of insulin. 

^^^lile I have spent some time in going over the condi- 
tions which may constitute the basis for the recurring attacks 
of anginal pain, I have really gone over the ground much 
more hastily than I could wish. It is obvious that treatment 
is not the simple matter of prescribing some one remedy. Just 
what we are to do to help our patient will depend most of 
all upon a proper evaluation of the points which we have just 
considered as well as many other points which we have been 
forced to omit for lack of time. 


The first requisite is that tlie physician himself should 
recognize that there is always something which he can do to 
help and that verj' often he can do a great deal. He cannot 


do it by writing out a routine prescription. The physician 
must obtain personally a careful histoiy^ and be guided by 
what he learns from the histoiy' in each individual case. 
Tliere ran be no routine procedure. He must give time and 
thought and understanding and patience. No amount of care- 
ful "work-up"^ can replace the Uioughtful understanding of 
on(> man who is in a position of leisurely and friendly contact 
witli the patient and who is ready to assume responsibility for 
the future welfare of the patient. 


the 


.\ gre.at d 
ph.ysirian 


eal of the patient's future depends upon what 
?ays. A few years ago Rudyard Kiplbg in 
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addressing a medical audience spoke of the therapeutic value 
of words. And they have a great therapeutic value. In 
angina pectoris it is especially important just what you say 
to the patient and how you say it. There can be no fixed 
rule for this. Second only to the physician’s knowledge of 
the science of medicine — in some cases even more important — 
is his ability to understand others, to appreciate what is going 
on in the patient’s mind, to feel as he feels and to think as 
he thinks and to foresee the reaction to the spoken word. The 
physician must be able to “se fourrer dans la peau d’autrui” 
— to put himself into the other’s skin. No matter what his 
anatomical background, the nervous element is always pres- 
ent in some degree and has as great an influence upon the 
patient’s future welfare as it has had upon the genesis of his 
complaint. He must be given faith and confidence and en- 
couragement, and at the same time be told enough so that 
he can best avoid attacks and prolong life. This is not an 
easy task. 

It is rarely advisable to deny flatly to a patient that the 
pain of which he complains is anginal. There are some pa- 
tients with whom such a flat denial is the wiser course and 


who are quite willing to assume that the pain is that of indi- 
gestion or of gas. If they will continue to think so, it is quite 
as well that they should, provided that the regime ordered 
by the physician is that which the actual condition requires 
and that they are kept under observation. But a great many 
of those who seek advice have had the doubtful advantage 


of our present-day popular education in medical matters. 
Daily perusals of health columns and..other sources of infor- 
mation have alre- ' • Tiven them sr a as to what the 

basis may be. ' to say v, iiain is and to ex- 
plain the condit way whici es them than to 

lose their confid enial. 1 . .dence you^ust 

have and to havL m it, yrr n it. It 

. -ible to discus 'tion frar ;*t the sr 


sure the p: 
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the patient’s sake and also because you yourself do not always 
know sufficient in regard to the prognosis. Many a patient 
given a hopeless prognosis has been made infinitely worse by 
it and also many a patient given a hopeless prognosis is alive 
and well years afterward. 

There will be a group of patients in whom there are symp- 
toms other than the anginal pain, such as shortness of breath, 
dyspnea on exertion, and other subjective and objective evi- 
dences of impaired cardiac function. Part of this group will 
consist of those who have previously had a coronary throm- 
bosis or in whom there is myocardial damage due to advanced 
coronary disease or other factors. Some of them may show 
very little in the way of objective findings and others will 
show definite findings of heart disease with or without conges- 
tive failure. Included in the group will be cases which show 
tlie resultant changes of rheumatic fever, of syphilis, or of 
renal disease. Here also will belong part of the cases of aortic 
insufficiency of eitlier rheumatic or syphilitic origin. In all 
such cases, treatment must consider the pathological condi- ' 
lions present, their etiologj^, and just how they are interfering 
with normal physiological processes and functions. In a large 
part of this group, rest unll be the first therapeutic indication, 
or at least some limitation of actirdty. It must be determined 
whether the infective process or other agent, as toxic thyroid, 
which caused the damage, is still active. If infection is still 
present or a toxic thyroid is active, that must be considered 
first of all. 

In cases of syphilitic origin, it is best to proceed with con- 
siderable caution as regards treatment of the s>^hilis, and it 
is sometimes more prudent not to treat the sj-philis at all. 
It is wise to bear in mind Dr. Hay's dictum and “treat the 
heart first, and not the s\-}3hilis.” We will discuss this fur- 
llier when wo are showing the cases. 

There will be a large group of patients in whom the only 
Mibiective symptoms are the anginal attacks and in whom 
Ihrre are no characteristic objective findings. A part of this 
etnup mav be (uund in perfcTt health aside from the anginal 
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attacks. In another there may be some slight evidence of 
impairment- of cardiac function. In a portion of these patients 
some degree of rest may be advisable at the start. In some 
this may consist of complete bed rest with a gradual resump- 
tion of activity. This will have two objectives, to hasten re- 
covery from fatigue and to permit possible recovery processes 
in tile heart. In some a continued limitation of activity will 
be advisable. Just what to do in regard to rest is a matter 
of judgment in each case. There will be some cases where 
the apprehension caused by such measures will more than 
offset any possible good results. 

Unless there are definite indications to the contrary, most 
patients are better if allowed to go about their duties and 
recreations about as usual with only moderate limitations. 
It is better from a psychological standpoint and there is the 
possibility also that with a moderate load put upon the heart, 
furtlier anastomoses and collateral circulation may develop. 
In many cases the possible fall in blood pressure with pro- 
longed rest is not to be desired. There are obviously patients 
who cannot be allowed to continue their duties, such as those 
whose duties would tend to precipitate attacks and those whose 
sudden incapacity would endanger themselves or others. 

There is a great deal in the way of general directions for 
the patient which should be talked over with him in a quiet, 
friendly, unhurried and undisturbed visit. The possible ex- 
citing causes for attacks, and especially those applicable in 
his case, should be e.xplained to him. As far as possible he 
should be instructed to avoid attacks, and to keep within the 
limits of the exertion which will bring on an attack. If an 
attack does come on, he should be instructed to stop and rest 
until it wears off. Unless the pain stops at once with the ces- 
sation of effort, he should take a nitroglycerin tablet. There 
is always the possibility that some recurring attack may be 
a coronary" thrombosis. Because of thi.-, it i.-, better that he 
should be advised that in the event of an attack which is more 
severe or which bears with it umi.-ual symptoms, he should 
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return to his home at once in a manner entailing as little effort 

as possible, and advise his physician. 

He should be instructed in regard to the necessity of lead- 
ing a quiet, calm and orderly existence, avoiding strain and 
hurry and anxiety. He will find that he can cultivate a spirit 
of philosophic calm much more easily than he supposes. 
Shorter hours of work and more rest are always advisable. 
Recreation should be such as to afford rest and relaxation 
and such as does not add to the nervous strain. When pos- 
sible a quiet, restful vacation is always a good start on the 
treatment and is a therapeutic measure which should be fre- 
quently repeated. Frequent quiet week-ends in some small- 
toum hotel where he is not known and where he is out of teach 
of his business associates afford a very good rest. A short 
train ride to the hotel provides a sense of detachment from the 
worries of his daily life. He can take some books and loaf 
about his room, going to bed early and sleeping until he wakes 
up in the morning. The motor car is best left at home on the 
week-end rests and on vacations as well. It is much better to 
sit back in a comfortable Pullman seat and relax than to be 
under the constant tension of driving. 

Rest before and after meals is an important part of the 
regimen, .\fter breakfast he should rest before starting out 
on his daily duties. At noon he should rest before his lunch 
and after lunch as well. In the evening the patient should 
gel Irome in time to become thoroughly rested before dinner 
and should rest after dinner for an hour or more. Fatigue 
interferes with digc.slion in adults as well as in children. After 
meals, during the period of digestion, the heart and circula- 
tor\- system already have an additional load. 

The diet sliould be adapted to the needs of the indmdual 
patient. It should be sucli as to be readilv digestible and one 
wlnclr cannot cause gas. Full, heaw meal's are to be avoided 
In some patients hydrochloric acid with the meals is indicated 
ami may help in preventing attacks. 


Tlien. is no indication for any restriction of diet and cer- 
lamb t.urc' no need for restricting the protein intake, as is 
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occasionally done. It should not be below the daily pro- 
tein needs. In the overobese an appropriate diet should be 
ordered. It is better if the diet is adjusted to the point so 
that it just about equals the patient’s caloric needs. In some 
cases it may be better to prescribe small meals with the addi- 
tion of something between meals, if necessary. The diet should 
afford a carbohydrate ratio sufficient to maintain the blood 
sugar at the higher limits of normal. If diabetes is present, 
it should be controlled without insulin in those cases where 
it is possible to do so and still maintain an adequate diet. In 
the cases where insulin is necessary, as it frequently is, the 
patient must adhere to a known and prescribed diet and to a 
prescribed insulin dosage. The insulin always should be such 
as to maintain the blood sugar at a level at which hypoglycemia 
can be certainly avoided. It is better to allow a trace of sugar 
to show in the urine. 

Occasionally attacks of angina pectoris occur in those who 
are suffering from symptoms of duodenal ulcer. Some of 
these patients have an active ulcer with deformity of the bulb. 
Others do not show an actual deformity but show evidence 
of an overirritable bulb with frequently no ulcer. Such pa- 
tients should be put under ulcer management and especially 
ulcer management associated with the use of some mild seda- 
tive as phenobarbital. In many of these cases the symptoms 
are only another expression of Dr. Roberts’ “spasmogenic apti- 
tude.” 

Many angina patients have a constipation of the spastic 
type. This should be controlled as far as possible by diet. 

A glass or two of hot water on arising may help. If necessary, 
liquid or solid vaseline or one of the preparations of vaseline 
which do not contain a cathartic can be used. Solid white 
vaseline is especially valuable. It is not hard to take. A 
large ball of it can be placed on the back of the tongue and 
swallowed night and morning. If the diet does not afford 
sufficient bulk, agar can be added. 

If cathartics are necessary^, the milder saline la.xatives are 
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preferable. Strong or stimulating cathartics may predispose 
to attacks, especially in those patients with spastic colons. 

The question of the use of liquor frequently arises. Some 
patients are unquestionably the better for its moderate use, 
especially the more elderly patients. Others with even a very 
moderate or small amount may have gastric disturbance which 
predisposes to an attack. Liquor is best avoided as a general 
rule. 

Just what to decide in regard to the use of tobacco must 
be decided according to the individual patient. Its use should 
certainly be moderate and it should not be used on an empty 
stomach. If there is any question as to its harmful effects, 
it should he omitted. 

Such general directions as have been indicated above are 
quite as important as any part of treatment. A little pocket 
booklet with some very sensible and wise general directions 
for the patient’s use has been prepared by Dr. John SprouU 
of Haverhill, ISIassachusetts, and is a very good guide for the 
patient to have. 

When possible, the patient should spend the winter in a 
warm equable climate. High altitudes are always to be 
avoided and especially so where there is much actual cardiac 
palholog>'. For even,^ increment of elevation, the heart has 
just so much more work to do. Patients will frequently return 
from a vacation at a high altitude and inform you that your 
warnings in that regard were quite unnecessary, but others 
will return and tell you that they wish that they had obeyed 
\-our directions. The same caution applies in regard to trips 
by jilane. Conditions may force the plane to remain at a high 
altitude for a long period. A trip from Omaha to Chicago at 
('000 feet undid the results of months of care in the case of 
one jratient. 

The attacks themselves are best relieved by amyl nitrite 
01 nitr.rglycerin. Amyl nitrite acts a little more promptly 
but »s less convenient and always conspicuous, as weU as being 
a >ource of annoyance to others. Nitroglycerin dissolved 
under the tongue acts promptly enough for all clinical pur- 
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poses. It is especially useful because it can be readily car- 
ried in the pocket or handbag and can be used without at- 
tracting attention at any time. It loses strength rapidly when 
exposed or with age; it is best purchased in the small hypo- 
dermic tube of 20 tablets and kept tightly stoppered. The 
usual dose is Moo grain. There are patients who have un- 
comfortable symptoms or very rarely S3mcope with this dose 
and in whom a smaller dose does better. The dose can be re- 
peated if necessary. The other nitrites act too slowly to be 
of much use, although their action is more prolonged. If the 
attacks last long enough to demand a drug with more pro- 
longed action, there are more serious aspects which must be 
considered. 

Heberden recommended “spirituous liquors” in the treat- 
ment of the attack and they are still valuable. Hot, strong, 
black coffee is of help in some cases and may act as a sub- 
stitute when other means are not available. 

A large part of the treatment between the attacks consists 
of the evaluation by the physician of just what it is that pre- 
disposes to the attack and precipitates it, and tbe directions 
which the physician gives the patient as to his care. There 
is no remedy which will alter anatomical changes in the artenes 
and certainly none which will “cure” angina pectoris. Nor 
is there any one drug which will afford any degree of relief 
in all cases. But most cases can at least be materially helped 
by medication. 

In our experience here we have obtained better results 
by the use of the purine base group than with any other one 
medical treatment. In some few cases almost complete relief 
has been obtained. In most cases some degree of relief has 
been obtained, from a v'ery great deal to moderate or slight- 
As would be expected from the nature of the conditions which 
cause the pain in angina pectoris, there must be cases where 
rehef cannot be obtained. 

It is not possible to say which of the purine base prepa- 
rations is the most \-aluable. On some occasions a result will 
be obtained with one preparation when another has not been 
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cffeclive, or one will cause uncomfortable symptoms and an- 
other not. Of the theobromine preparations, we use most 
frequently theobromine calcium salicylate (theocalcine) , or 
the alkaloid theobromine, and of the theophylline prepara- 
tions, theophylline ethylene diamine (aminophylline) or theo- 
phylline calcium salicylate (phyllicin). 

We make use of most of the other preparations at one 
time or another, however, partly because of their lower cost 
and partly because, for no reason which we can assign, occa- 
sionally one preparation seems to work better than another. 

The alkaloid theobromine we prescribe in S- and 7 .S-grain 
tablets, and theobromine calcium salicylate (theocalcine) 
7.5-grain tablets, one or two at a time. Theobromine sodium 
salicylate and theobromine sodium acetate we use in 10-grain 
capsules. The acetate salt carries a little more theobromine 
than does the salicylate. The dosage of the theophylline 
preparation is much lower in each case. The alkaloid theo- 
phylline is prescribed in 2-grain capsules, and the theophyl- 
line ethylene diamine (aminophylline) in 1. S-grain tablets, 
and the theophylline calcium salicylate (phyllicine) in 4-grain 
tablets. 


All of the series have some disadvantage. Most of them 
may, and occasionally do, cause some unpleasant symptom 
in (he way of nausea, gastric distress, headache, or nervous- 
ness. I'heobrominc calcium salicylate (theocalcine), because 
of i(s insolubilily in the stomach, rarely causes unpleasant 
symiRoms. The same is true of theophylline ethylene diamine 
(aminophylline'). Theophylline calcium salicylate is equally 
eft i-cli\ c and in some cases more so, and is usually well toler- 
ated. All are best taken during the meal; a little food, then 
(he drug and then the rest of the meal. 


In exi-ienmcntal animals the theobromine preparations 
can've the greatest increase in coronarg flow. The theo- 
idiylline preparations are next, and caffeine the least effective 
1 heophyllme ethylene diamine is quite as effective as a vaso^ 
dilator of ihe coronaries as the theobromines because of the 
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vasodilator effect of ethylene diamine. The theophylline cal- 
cium salicylate is quite as effective clinically in our experience. 

It is probable that some degree of tolerance is acquired 
of these drugs and Meyer has shown that not only tolerance 
is acquired, but a cross tolerance is acquired as well to others 
of the series. We have assumed that such a tolerance is ac- 
quired clinically and have thought on some occasions that we 
have had evidence of this in some of our patients. In order 
to avoid acquiring a tolerance, we have been in the habit of 
using the theobromine preparation one week and a theophyl- 
line preparation the alternate week. The effects of this pro- 
cedure is open to question where cross tolerance is so easily 
acquired. With the same objective in mind, we have, where 
possible, used the medication for four days of each week and 
omitted medication for three days. 'While a tolerance may 
be acquired there are certainly a great many patients who do 
not acquire such a tolerance. 

In the second case which we are to show this morning, 
theobromine preparations have been used steadily for seven 
years and for the past two years the patient has insisted upon 
using the alkaloid theobromine because she gets more relief 
with this preparation. If she omits the medicine, the sjTup- 
toms return as before. 

Another case returned for a check-up this week who has 
used the theobromine preparations steadily for eleven years 
and is still benefited. 

In order not to discourage the patient by any untoward 
effects, at the onset, we start with the theobromine calcium 
salicylate (theocalcin) which only very rarely causes distress, 
and then alternate with the theophylline ethylene diamine 
(aminophylline) or the theophylline calcium salicylate (phyl- 
licin). Later we try other preparations and use the prepara- 
tion and dosage which we find the most effective and the 
best tolerated. 

We think that in these patients who have shown little or 
no effect at first and then have done e.xceptonally well, there 
is an actual improvement in the underlying condition. This 
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has been the opinion, also, of Dr. F. M, Smith and he has 
confirmed this by his experimental work on the dog, showing 
that with the use of the purine base diuretics, there is an 
actual increase in the anastomoses and collateral circulation 
consequent upon the constant vasodilation produced by these 
drugs. 

Good results have been reported from the use of various, 
tissue extracts. In experimental animals when administered 
into the vein, they have been shown to increase the coro- 
nary flow, and to dilate the peripheral vessels. In the prepa- 
rations which we have used, we have observed little or no 
increase in the coronary flow in the experimental animal. 

In peripheral vascular disease the clinical results follow- 
ing the intramuscular injection of tissue extract have been 
definitely good, although there has been some doubt as to 
whether this clinical improvement was due to a vasodilata- 
tion or not. It is possible that the good results may be due 
to some factor other than vasodilatation and that they are 
concerned in some way with muscle metabolism. 

In our experience with the use of tissue extracts, which 
lias been relatively small, we have not found them as useful 
as agents of the purine base series, and we certainly do not 
feel that they could replace these drugs. In some cases we 
feci that they have been of very real value, and have caused 
further relief of symptoms when the purine base drugs were 
not wholly effective. In such cases we have continued the use 
of tiie purine base drugs. On a few occasions the patient has 
not done ns well with their use, and we have considered that 
a fall in the .'^y.siemic blood pressure was responsible for the 
re-nIt. Care must be taken not to inject into a vein. 


Different nitrite preparations, especially those with a more 
prolong(‘d action, as erythrol tetranitrite or sodium nitrate 
m.-n- 1)0 u-ed routinely to prevent the recurrence of attacks.’ 
iu our oxpononce they ha\-e been rarely necessan^ but there 
are occaMons when they should be given a trial. They should 
not 1)0 UM.l to tiro point of maintaining a lowered blood pres- 
.itui in M'lnr c.'iM's w'c ihink tint w/i ^ 

uiink inai \\e have seen untoward 
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results from their daily and frequent use. The nitrite prepa- 
rations are occasionally given to a patient in order to under- 
take some additional effort without an attack. We do not 
recommend this to our patients and prefer that they do not 
undertake the additional effort. 

Alcohol taken wisely and moderately has a place in the 
treatment of angina pectoris in certain cases. “Wine and cor- 
dials taken at going to bed will prevent or weaken the night 
fits,” wrote Heberden, and it is a method worth trying in some 
cases. Heberden goes on to state that “nothing does this as 
effectively as opiates” and they also must be considered today, 
and especially so when age or a degree of illness is reached 
when habit forming is not to be feared. 

Phenobarbital is of great value, especially when used in 
conjunction with the purine base drugs, or with other medica- 
tion. We prefer to use it separately and not combined wifij 
theobromine, in order that we may vary the dosage as neces- 
sary. We attempt to use a dose which will produce a sedative 
effect without drowsiness. Sometimes one of the more rapidly 
acting derivatives is of more value at night. 

Potassium iodide is used a great deal as an orthodox 
method of treatment. I have never been able to persuade 
myself that I could attribute any favorable results to its use. 
It certainly will not bring about any anatomical changes in 
the vessels. But where a drug has been used so consistently 
for so long a period, one wonders if there is not some possible 
virtue in it after all. 

Digitalis is best not used at all except in the cases where 
there are definite indications for its use, as auricular fibrilla- 
tion or a passive congestion which does not yield to other 
measures. There is no reason in ordinary cases why it should 
be used, and there are reasons why it should not be. tVe have 
obtained definite experimental evidence that digitalis decrease.^ 
the coronary' flow and clinically attacks have been made more 
severe and more frequent by' its use or have been preci/n’tated 
bv its use. Especially' should it be avoided where there is an 
aortic insufficiency. In aortic insufficiency, the coronary fio’.v 



TREATMENT OF ANGINA PECTORIS 


1105 


is at a great disadvantage because of the low diastolic pres- 
sure. In most cases this is compensated for in part by .an 
increase in the systolic pressure and by an increased pulse 
rate. Digitalis may lower the systolic pressure, may decrease 
the pulse rate, and possibly further lower the diastolic pressure, 
each of which factors would tend to cause the coronary flow 
to become inadequate. 

Those cases in which pernicious anemia is a factor influenc- 
ing the attacks yield to proper treatment. If a hypoglycemia 
forms the basis for the attacks, diet or glucose by mouth should 
be sufficient. 

Various surgical methods have been devised for the relief 
or prevention of anginal attacks. An adequate discussion 
would take more time than we can give here. The operations 
involving ganglionectomy or sympathectomy are applicable 
only in a few chosen cases and the results have not been en- 
couraging. Paravertebral injection of alcohol into the first 
five thoracic ganglia, as advocated by MTiite, is more effective 
and does not carry the mortality that the more extensive sur- 
gical procedures do. More recently Blumgart and his asso- 
ciates have advocated total thyriodectomy in the treatment of 
angina pectoris. Their results as observed over a period of 
two or three years have been satisfactory'^ and our own very 
small series has shown good results; the cases must be chosen 
with great care and it is not a procedure to be used indiscrimi- 
nately. 

1 have postponed showing cases until the last, and we shall 
he obliged to show them very briefly and give only the essen- 
tial history and findings. 


^Miuc civn*. 


s ^11 Iiiiy-iour, who entered 

S l.ul„ - ,n ScplemlHT. lO.’Q with t>-pical attacks of anginal pain 

li.e.. au.u . eanu on ^fdle walking from hk home to the elevated radroad 
Mui u.„n th, u.an w hs nork. and acain on goine home in the evening. He 
-J. ■■ i. V. M, . m the S 1,1, .da^ vhich nould necessitate hk ,,topping 

, ^ minute or two and he would 


V 


V I I 1. 

n 


, t Iw Tve. TW. 1 » .• t uuLe or tUTce 

^ ^ ev.de.nce oi cardiac patholoay. A 2-meu-r 

, , .. ■ ' transverse diameter was 
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43 per cent of the transverse diameter of the chest. The great vessels were 
normal. An electrocardiogram shows the T wave in lead II leading off from 
very slightly below the iso-electric line. Otherwise it was normal. Blood, blood 
chemistry, Wassermann and urine were normal. Blood pressure varied around 
120 systolic and 80 diastolic. 

The patient was discharged on the third day. He was instructed to take 
theocalcine, 7.S grains four times a day for one week, and metaphyllin, li 
grains, each alternate week. There was no improvement and October 13, 1919 
alkaloid theobromine, 7.S grains, was substituted for the theocaldne, gi'dng 
about twice the dosage of theobromine. November 11th the pains were some 
better, and definitely better on December 22nd. February 9th he reported 
that the attacks were “about gone” and were better in the week when he took 
the alkaloid theobromine. March 9th he reported that he had had no attacks 
du'ring the preceding week. There was no pain until October when there 
was some slight pain, but not what he would call an attack. There was no 
pain until July 1, 1932 when he had some pain again. On both of these 
occasions no history of any provocative cause could be elicited. There have 
been no attacks since that time. Beginning in 1933 the medication has been 
taken only intermittently for a month or two at a time and a month without 
medication. 

It does not seem probable that there was a coronary throm- 
bosis at the onset. There was no history of an attack, but 
there was a history of isolated short attacks of anginal pain 
becoming more frequent. It is not probable that anastomoses 
and collateral circulation improved spontaneously in so short 
a time. We have, too, the definite statement that he was 
better the weeks that he was taking the more effective dose of 
theobromine, than when on the relatively smaller dose of 
metaphyllin. 

We consider that in this case relief was obtained by the 
medication and that the long-continued medication and con- 
tinuous vasodilatation increased the anastomosis and collateral 
circulation, resulting in the present complete relief from symp- 
toms. 

Case H. — This nwt case represents a \ery much less favorable type f'^'' 
treatment, but is a case which we are very sure has been benefited by treatment. 

The patient is a housewife, aged sL.\ty-two. She entered St. Lukes Hos- 
pital on April IS, 1928, complaiiring of dyspnea upon e.xertion and edema of 
the lower e.-rtremities which had been present for three years, and of attack- 
of anginal pain, present for the past too jears. The atlacLs of anmna 
pectoris occurred several times daily, especially after meal.- There "ere al-o 
nocturnal attacks. 
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Except for the obenous cxndcncc of aortic insufficiency, she is a normal 
appearing woman for her age and was not essentially different at her entrance 

seven years ago. * • 1 

At the time of entrance, physical examination revealed a very typica 
aortic insuffidency with a loud diastolic and a loud systolic mitrmur over 
the aorta, and an assodated mitral insufficiency. There was nothing in the 
predous histoo' to indicate the occurrence of rheumatic fever or syphilis. 
There have been no pregnandes. 

A 2-mcter chest plate showed a left ventricular hypertrophy, the left border 
11.7 cm. to the left, and the right border 3.1 cm. to the right of the mid- 
stemal line. The transverse diameter of the heart occupied SS per cent of the 
transverse diameter of the chest. At the present it occupies S6 per cent of the 
transverse diameter of the chest. Repeated Wassermann and Kahn tests were 
negative at this time, and have continued negative. Blood chemistry was 
normal throughout. Routine blood examinations showed only a moderate 
secondary anemia. The urine was normal except for a trace of albumin. The 
electrocardiogram showed evidences of extensive coronary and myocardial 
changes. 

The blood pressure on entrance was 310 systolic and SO diastolic. It has 
continued high, and since Icaxdng the hospital has varied from 300 to 198 
systolic, and SO to 44 diastolic. It has averaged high in January and less 
in July. It apparently bears no relation to the pain. 

The patient remained in the hospital for two weeks. During this period 
of bed rest the evidences of passive congestion disappeared. The attacks of 
anginal pain were less frequent than when up and about, but the patient still 
continued to have several attacks daily. On discharge, she returned to the 
follow-up clinic, where she was placed upon the purine base diuretics at once 
with immediate improvement. She had less pain when up and about with 
lliis medication than when at rest without it. During the intervening seven 
Nears she has continued for the most part upon this medication. It has been 
<liscontinued several times for periods of two to four weeks. During these 
peiiiidN cverN’tbing at all reasonable that we have beard of has been tried. 
Niilliing \va« found uhich would give her as much relief as her regular treat- 
ment During the last two years she has been upon the alkaloid theobromine 
and thcophyllin ethylene diamine. Attacks stdl occur, but are less frequent 
.md 1( ■■r\ire There wall he periods of one to three weeks when there are 
no altad.s and at other times there naR be I or 2 or 3 attacks a week. The 
hot few months there lias licen less limitaUon of activity and fewer attacks 
than at any other time Moderate shortne.^ of breath still persists, but there 


Ptintic those seven years of obserx'ation it is possible that 
p:nt N«f the improvement has been due to the increased anas- 
lomoM.. and increased collateral circulation which might have 
-nv tilled ^pomanenusly with time. The improvement, how- 
t . hecan at once with the administration of the purine base 
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43 per cent of the transverse diameter of the chest. The great vessels were 
normal. An electrocardiogram shows the T wave in lead II leading off from 
very slightly below the iso-electric line. Otherwise it was normal. Blood, blood 
chemistry, Wassermann and urine were normal. Blood pressure varied around 
120 systolic and 80 diastolic. 

The patient was discharged on the third day. He was instructed to tale 
theocalcine, 7.5 grains four times a day for one week, and metaphyllin, li 
grains, each alternate week. There was no improvement and October 13, 1929 
alkaloid theobromine, 7.5 grains, was substituted for the theocalcine, gi'ang 
about twice the dosage of theobromine. November 11th the pains were some 
better, and definitely better on December 22nd. February 9th he reported 
that the attacks were “about gone” and were better in the week when he took 
the alkaloid theobromine. March 9th he reported that he had had no attacks 
during the preceding week. There was no pain until October when there 
w’as some slight pain, but not what he would call an attack. There was no 
pain until July 1, 1932 when he had some pain again. On both of these 
occasions no history of any provocative cause could be elicited. There have 
been no attacks since that time. Beginning in 1933 the medication has been 
taken only intermittently for a month or two at a time and a month without 
medication. 

It does not seem probable that there was a coronary throm- 
bosis at the onset. There was no history of an attack, but 
there was a history of isolated short attacks of anginal pain 
becoming more frequent. It is not probable that anastomoses 
and collateral circulation improved spontaneously in so short 
a time. We have, too, the definite statement that he was 
better the weeks that he was taking the more effective dose of 
theobromine, than when on the relatively smaller dose of 
metaphyllin. 

We consider that in this case relief was obtained by the 
medication and that the long-continued medication and con- 
tinuous vasodilatation increased the anastomosis and collateral 
circulation, resulting in the present complete relief from symp- 
toms. 

Case re — This ne-xt case represents a veo' much less favorable type fut 
treatment, but is a case which we are very sure has been benefited by treatment 

The patient is a housewife, aged sbety-two. She entered St. Luke = IIo'" 
pital on April IS, 1928, complaining of dyspnea upon c.xertion and edema ol 
the lower extremities which had been present for three years, and of atlad-- 
of anginal pain, present for the past two years. The attacks of angina 
pi-ctoris occurred several times daily, especially after meals. There "ere al " 
nocturnal attacks. 
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Except ior the oM-ious exidence of aortic insufficiency, she is a normal 
appearing xvoman for her age and was not essentially different at her entrance 


seven years ago. * • 

At the time of entrance, physical examination revealed a very typical 

aortic insuffidency nnth a loud diastolic and a loud systolic milrmur over 
the aorta, and an assodated mitral insuffidency. There was nothing ™ 
predous history to indicate the occurrence of rheumatic fever or syphilis. 
There have been no pregnandes. 

A 2-mctcr chest plate showed a left ventricular hypertrophy, the left border 
11.7 cm. to the left, and the right border 3.1 cm. to the right of the mid- 
stcmal line. The transverse diameter of the heart occupied SS per cent of the 
transverse diameter of the chest. At the present it occupies S6 per cent of the 
transverse diameter of the chest. Repeated Wassermann and Kahn tests were 
negative at this lime, and have continued negative. Blood chemistry was 
normal throughout. Routine blood examinations showed only a moderate 
secondary anemia. The urine was normal except for a trace of albumin. The 
electrocardiogram showed cddenccs of extensive coronary and myocardial 
changes. 

The blood pressure on entrance was 310 systolic and SO diastolic. It has 
continued high, and since leaving the hospital has varied from 300 to 198 
sj-slolic, and SO to 44 diastolic. It has averaged high in January and less 
in July. It apparently bears no relation to the pain. 

The patient remained in the hospital for two weeks. During this period 
of bed rest the evidences of passive congestion disappeared. The attacks of 
anginal pain were less frequent than when up and about, but the patient still 
conlinucd to have several attacks daily. On discharge, she returned to the 
fnllow-up clinic, where she was placed upon the purine base diuretics at once 
wilh immediate improvement. She had less pain when up and about with 
(liis medication than when at rest without it. During the intervening seven 
> ears she has conlinucd for the most part upon this medication. It has been 
iliwontinucd several times for periods of two to four weeks. During these 
period' everything at all reasonable that we have heard of has been tried. 
Nothing wa' found vhich would give her as much relief as her regular treat- 
ment Dnring the b't two years she has been upon the alkaloid theobromine 
and llieophvliin ethylenr diamine. Attacles still occur, but are less frequent 
and 1." sevrjr Tlierc nill he periods of one to three weeks when there are 
no attail.', and at other times there n-ill be 1 or 2 or 3 attacks a week. The 
l.i't fen- month' there has been less limitation of actintv and fewer attacks 
than at anv other time Moderate shortness of breath still persL'ts, but there 
i*- T^o rtirmn. ^ 


nim„5 years o! observaUon it is possible that 

pan ..I tl.r improvement has been due to the increased anas- 

circulation which might have 

.p,.„, aneonsly wid, time. The improvement, how- 
™, . .a, once with ,l,e .administration of fte purine bale 
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drugs. The symptoms even now recur with greater frequency 
and severity if the medication is discontinued. She is better 
also when upon the alkaloid theobromine than when trying 
the other preparattions. We feel that the medication has 
played a part in producing the increase in the anastomoses 
and collateral circulation which has probably occurred. 

Case JJJL. — This especially healthy appearing man represents an unusually 
favorable tj'pe for thyroidectomy for the relief of anginal pain and has shown 
especially good results. 

The patient is an electrician and the proprietor of a radio sales and- repair 
shop, aged fifty-nine. He came to the out-patient department November 12, 
1933, complaining of frequent attacks of anginal pain, loss of weight, and 
sleeplessness present since the previous June. The attacks of pain occurred 
frequently during the day on slight exertion, and at night while lying in bed 
he had as many as 12 attacks. He was unable to work and had been prac- 
tically bedfast. 

There was a very' obvious toxic thyroid present, with a metabolic rate 
of plus 32. The blood pressure was 164 systolic and 90 diastolic with a pute 
of 112. Although he improved during his preojjerative course of iodine and 
there was an amelioration of his thyroid symptoms, there was no chance in 
the frequency or the severity of his anginal attacks. Theobromine sodium 
acetate, 40 grains daily, showed no effect. 

He entered the hospital on December 3, 1934 and a subtotal thyroidectomy 
was done the next day by Dr. S. W. McArthur. After an uneventful post- 
operative recovery, he was discharged on the eighth day. 

He has had no attack at any time since the operation. The night before 
the operation he had several attacks of pain. Even changing his position 
or sitting up might bring on an attack. The night following his operation 
he got out of bed and closed the window and moved a screen without pain. 

It would seem that there was something else in addition to the lowered meta- 
bolic rate which was responsible for the absence of pain after thyroidectomy- 
It is very improbable that the rate was materially lowered in the few hours 
intervening between the operation and his undertaking exertion that he could 
not possibly have undertaken before the operation. On the ninth day alter 
the operation the rate was plus 25 J, later falling to minus 25 6, where it 
still remained last month. 

He regained his weight rapidly, passing his former weight, and returninc 
to his usual weight when he resumed exercise. There have been no attacl.- 
between the time of operation and now. \Mien I called him to a4: him to 
come to the hospital, he had just returned from a 2-mile walk on a cold v inter 
evening. There is no shortness of breath He has even experimented vith 
running. 

This case has been, of course, an especially favorable case. 
The thyroidectomy would have had to be done, irrespective 
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of the angina pectoris. The case does not belong with the 
group which has been reported from Boston and which has 
shown such favorable results. 

In showing this second case of thyroidectomy done for 
the relief of anginal pain, I do not wish to be understood as 
advocating this line of treatment except in a very few chosen 
cases. In the other case just shown, his condition quite aside 
aside from the angina indicated a thyroidectomy. In this 
case which we are about to show, every other possibility was 
exhausted before a thyriodectomy was done. Most cases can 
be handled medically and we think, as far as we know now, 
to better advantage. Until cases have been followed for a 
long period of time and the results watched carefully and 
impartially, nothing definite can be said as to the advantages 
of thyroidectomy in chosen cases of angina pectoris. It is 
obvious that no matter how satisfactory the results may be 
in some cases, the procedure will never be applicable to more 
than a well chosen few. 

In this second case of thyroidectomy, the operation was 
only done after months of unsuccessful efforts \vith other 
(rentment. Wc were especially hesitant because of the asso- 
ciated pathological conditions. 


Cnsc IV. — Tlic palictil b a norm.al appearing man of fifty-three, a real 
(■'•laic salc'nian, ffe entered St. Lute’s Hospital in September, 1933 because 
(il iilt.dkv of ancina iK’Ctoris. Until two months before entrance the patient 
vco- in biv u'ual health, .\bout this time he began to have occasional attacks 
111 anrmal pain These rather rapidly became more frequent and more severe 
unlil n brrame impo-sibtc for him to continue at «ork. Attacks are now 
pM-dpitated by the sliehtest exertion so that he is practically bedfast. There 
aic iiiir to several all.acLs at night. There has been no shortness of breath 
hill theu I- some mild sub-lernal pain present between the attacks part of 
\W luuu 


I'ln'ii.-tl cr.'iminhtinn ncthinc of proal significance. TTic heart 

W.o within imtmal limits of si.-r Tlicrc was a .soft systolic murmur at the 
h.w. , Iin.ier the stetmim, not transmitted. The heart sounds and rhythm were 
iioimal ritvsnat <\;,mination at prex-r.t is quite unchanged except that he 
h..- vme.i Wirj.t an.i has not the nervom. apprehensive appearance which 
hi b.u! ;,t that time 

l.i.h'tMod rM.mimtion- shi'Wcd the heart to occupv A'.' per cent of 
ria t.-e.-id-i dum.t.r the e'u.t, .s 7 cm U. the kft and 4.7 cm. to the 
’ 1. 'll ‘ t 1 lu n u.Utu 
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The electrocardiogram showed only moderate variation from normal be- 
tween the attacks, but during the attacks the tracing showed a marked devi- 
ation from normal type, indicative of coronary involvement. 

The blood pressure was 120 systolic and 74 diastolic on entrance, and has 
since varied only sh'ghtly above and below these levels. 

The blood Wassermann and Kahn nmre strongly positive, and the spinal 
fluid Wassermann was mildly positive. There was a low paretic curve with 
the colloidal gold test. The basal metabolism rate was minus 12. Routine 
blood examination showed a moderate secondary anemia. The urine was 
normal upon e.xamination and functional tests were normal. 

The patient remained in the hospital for sev’cnty-one days, and then 
was discharged to a convalescent home. During this time he received various 
theobromine and theophyllin preparations. Neither these drugs nor other 
attempts at medication showed any definite effect. He improved enough so 
that he could be up and around the ward, and while he was much better, still 
had daily attacks and occasionally attacks during the night. There was no 
improvement that could not he accounted for by bed rest and time. 


We feel that in cases of syphilis involving the circulatory 
system we should be very careful in regard to our antisyphil- 
itic treatment. 'WTiat we do depends entirely upon the car- 
diac condition and treatment directed at the syphilis may be 
omitted altogether until the cardiac condition has improved. 
We are very certain that we have seen even mild cardiac con- 
ditions become rapidly very much worse with vigorous or 
even mild arsenical therapy. As Dr. William Allen Pusey 
puts it, “Syphilitic tissue is better than no tissue at all.” There 
are doubtless cases where vigorous arsenical treatment does 
not show untoward results, but we prefer not to take the risk. 
We start with mercury or mercury and iodide, and with bis- 
muth in alternate courses, and even watch these closely. If 
subjective sjTnptoms are aggravated or the pulse rate is in- 
creased, we stop for a time. 

In this case symptoms became definitely more pronounced 
with mercury and with mercury and iodides or with bismuth, 
and all antisv^hilitic treatment w'as discontinued temporarily. 

After discharge the patient continued to return to the out- 
patient department. IMercuiy or bismuth were again tried 
at various times for short intervals, but could not be continued 
steadilv. The purine base drugs in one form or another were 
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continued. He felt that he was better upon the alkaloid theo- 
bromine and he received this most of the tinie. 

In June, 1934, he was a little better clinically, but he still 
had several attacks daily and could not return to his usual 
occupations. The convalescent home could not keep him 
longer, and he could not take care of himself alone in a room- 
ing house. It was decided to do a thyroidectomy in spite of 
the unfavorable outlook. He was accordingly operated upon 
June 30, 1934, by Dr. H. E. Mock, who did a subtotal thy- 
roidectomy. He made an uneventful recovery and was dis- 
charged on the twelfth day. There were no anginal attacks 
after the operation during his stay in the hospital. 

Since his discharge he has been free from his former at- 
tacks, except for a few scattered attacks on prolonged effort. 
He has some mild pain, described as a burning sensation, 
under the upper third of the sternum on walking. This may 
come on in two blocks or it may be only after seven or eight 
blocks and it goes away as soon as he stops. 

He is taking the alkaloid theobromine and theophylline 
calcium salicylate on alternate weeks, as he states that he 
feels better on these two. 

It is interesting that since the thyroidectomy the metabolic 
rate has been higher than before, and has varied between 
minus 6 and minus 8. 

He is receiving alternate courses of mercury and bismuth 
in the skin clinic. At first these were discontinued occasionally 
because of some increase in the substemal pain, but now are 
going along continuously. Because of the spinal-fluid findings 
we do not wish to lose any more time than is necessary in 
our antisN’philitic treatment and will begin to use the arsenicals 
sooner than we otherwise would. 

He is still limited in his activities, but has returned to 
work and to his normal mode of life. Even with the residual 
substcrnal pain, which was to be expected, he is infinitely 
better off than rvith the recurring and frequent attacks of 
angina. 
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PAIN IN THE ABDOMEN : CLINICAL SIGNIFICANCE AND 
CONSIDERATION OF RELIEF 


Pain as a symptom of abdominal pathology is deserving 
of careful study since it is one of the most important single 
symptoms and often most dramatic to the patient. In con- 
sideration of this symptom we must use it in the broadest 
sense, varying from distress of mild character to that of a 
severe agonizing colic. This interpretation is obviously neces- 
sary since vague distress at times may develop into acute pain 
and also because it -will necessarily vary with the individual 
reaction. Sensations of pain may be materially altered by 
the apprehensiveness of the individual. A practical analysis 
of pain should contemplate its origin and some rationale for 
its particular characteristics, some understanding of the patho- 
logic physiologi’' involved. One must consider, furthermore, 
whether the pain is intra-abdominal or extra-abdominal, as 
the symptoms may be very confusing. 

In the interpretation of pain we must of necessity relate 
it to other associated s^miptoms. Seldom will it occur that 
a definite pattern of pain will be adequate in any instance to 
make a definite diagnosis. 


Generally speaking, the walls of the abdominal cavity are 
innervated by the cerebrospinal nerves, while the viscera are 
innervated by the splanchnics. The lower surface of the dia- 
phragm is supplied by the phrenic, the afferent nerves having 
their origin in the fourth cervical segment of the cord The 
anterior and lateral walls of the abdomen are supphed bv the 
lower MX ihoracic and first lumbar nerves. Pains oririnaUni, 
nr the slonmcl, or other viscera may be referred to the surface 
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of the body supplied by the corresponding spinal segment. 
It is obvious, therefore, that diseases of the .spinal cord may 
refer pain from these corresponding root segments which may 
simulate disease of the several viscera. Gastric and intes- 
tinal pains are thought to be due either to increased tension 
of the muscle wall, to involvement of the peritoneum or both. 

Rapid distention of the stomach has been observed to 
produce pain, the intragastric pressure indicating that the 
muscular tension was the chief factor involved. The spasm 
of the pylorus is another example. There is a close relation- 
ship between hypersensitivity of the gastric nerves and pain 
as exhibited in the distress of ulcer of the stomach or duode- 
num. The absence of pain during observation of the large 
visible peristaltic waves strong enough to lift the abdominal 
wall or similarly noted during fluoroscopic study would indi- 
cate that the ordinary conception of increased muscular tone 
was not the prime factor causing the pain. 

A peculiar conditioning of nervous reflexes associated with 
an increased sensitivity of the nerves of the stomach or duode- 
num accounts best for the pain activated by the acid secretion. 

The mucous membrane of the stomach and intestines is 
relatively insensitive to thermic, tactile and chemical stimuli. 
WTien weak acid solution is put in the stomach bearing an 
active ulcer, pain will be produced and if, as Palmer has 
shown, the ulcer is quiescent, no pain will result. This would 
indicate that acid is an essential factor in the production of 
pain when proper conditioning of nerves occur. 

It is more difficult, however, to produce pain in the intes- 
tines. Sudden distention of the colon from gas associated 
with excessive peristalsis or the injection of large quantities 
of water in the colon while in an irritable state, will often pro- 
duce marked pain. These observations are essential to bear 
in mind when opportunity presents itself in test-out in the dif- 
ferential diagnosis between ulcer and disorder^ in the colon. 

The peritoneum covering the stomach and intestine is also 
relativelv insensitive, whereas the parietal peritoneum is very 
sensitive. It seems quite reasonable, therefore, that ten-ion 
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on the parietal peritoneum from distention of the viscera pro- 
duces much the greater part of pain. This is particularly 
true in perforations, local peritonitis and intestinal obstruction. 
The cramplike pain of intestinal obstruction seems to be due 
to the extreme tone initiated by excessive and vigorous peri- 
stalsis. lATien free portions of the intestine are involved, there 
is a tendency for the pain to be referred to the .epigastrium 
or the neighborhood of the umbilicus, whereas that arising 
from fixed portions is usually related directly to the region 
involved. Let us now analyze the pain picture as it is related 
to various disorders in the abdomen. 

A typical colic frequently means a definite pattern of pain 
or distress. We must also ascertain whether the pain is acute 
or chronic. An acute pain usually means sudden onset from 
infection, perforation, obstruction, or some intra-abdominal 
accident, as vascular occlusion. 

Inquire as to associated temperature, shock, nausea, or 
vomiting. In the chronic recurrent pain picture is there re- 
lationship to food ingestion, either of quality or time, and 
does bowel movement or certain physical activity influence 
the pain? WTiether acute or chronic we must attempt to de- 
termine the point of maximum intensity of pain; the direction 
and point of reference. Is it influenced by any test procedure 
and with what other symptoms does it occur? 

Before discussing the intra-abdominal lesions, let us ana- 
lyze briefly the pain as it may be referred to the abdomen 
from extra-abdominal sources. 


Diaphragmatic pleurisy or pneumonia of the right lower 
lobe may produce a referred pain to the upper abdomen or 
even as low as IsIcBurney’s point. If jaundice is an accom- 


pan>nng sjTuptoms, as is not infrequently the case in pneu- 
monia. the deception is complete. Only recently we observed 
a patient who had had a prewous i-ray and diagnosis of chole- 
lithiasis. ndio at the time was suffering from ve^ severe fpt 
right quadrant pain. Two days passed before there were 
Mifncirat physical signs m the lower right chest to bear out 
the diagnosis of pneumonia. The pain in the upper ri^t 
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quadrant, although severe, was at no time associated with 
rigidity of the right rectus muscle and the temperature was 
out of proportion to the abdominal findings. Pneumonia was 
finally positively diagnosed. 

Pulmonary tuberculosis or bronchiectasis may simulate a 
lesion of the abdomen. Tuberculosis particularly rvill be con- 
fused and rightly so, since it is not infrequent that we find 
intestinal tuberculosis following the pulmonary involvement, 
yet the involvement of the diaphragm, with pain referred to 
the neck through the phrenic nerve and a negative gastro- 
intestinal study, will make the diagnosis certain of uncompli- 
cated pulmonary tuberculosis. 

The abdominal nerves may be affected at their source, as 
in tabes dorsalis, osteo-arthritis, Pott’s disease or osteomyelitis. 
When the bodies of the vertebrae are involved, it may require 
no little ingenuity to prove the origin of the pain. Pressure 
over the involved bone may reveal marked tenderness, as in 
Pott’s disease or osteomyelitis. Bed rest and a body cast 
may be finally necessary to diagnose correctly the bone in- 
volvement. 

A coronary accident may so closely simulate an intra- 
abdominal disorder as to lead to serious consequences. A 
brief case report of such an experience might be worth anal- 
yzing. A man, aged sixty-five years, came to the hospital 
complaining of severe right upper abdominal pain. He gave 
a history of similar attacks over a period of several years. 
As a rule, these attacks were sufficiently severe to require 
morphine for relief. At no time did this man note pain over 
the precordium, much less a reference pain into the left shoul- 
der or left arm. He showed no particular evidence of shock; 
blood pressure was dorni to 100 systolic. Previous to my 
examination he had had a Graham-Cole test which failed to 
\nsualize the gahbladder. Diagnosis, therefore, of gallbladder 
disease seemed probable. However, when I was called to see 
him, it was quite endent that the man was having some dis- 
tress related to the cardiovascular system. His chief com- 
plaint on the morning of my examination was that of dyspnea 
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and with continued observation it became apparent that the 
dyspnea was associated with Cheyne-Stokes respiration.^ The 
cardiogram was taken at once and revealed marked evidence 
of myocarditis and disturbance in the conduction time. He 
succumbed to this coronary accident, and postmortem revealed 
a large infarct in the myocardium. The gallbladder was nor- 
mal. Evidences of numerous healed infarcts were found in 
the myocardium, probably accounting for the previous gall- 
bladder-like colics that he had experienced before. 

Experiences of this kind are quite common. Many physi- 
cians have noted similar confusion ever since Herrick called 
our attention to coronary occlusion in 1912, but one is never 
so impressed by the possibilities of confusion until he has made 
a number of mistakes. Recently a not dissimilar problem 
was presented. Acute pain in the abdomen was thought to 
be due to a perforated duodenal nicer. The patient gave a 
history of a duodenal ulcer of many years’ standing and had 
taken rather poor care of himself. Shortly before the onset of 
this acute attack of pain, he had noted definite recurrence of 
his ulcer symptoms. He experienced a sudden epigastric pain 
radiating slightly upward into the chest. This radiation, how- 
ever, was rather diffuse and had none of the typical earmarks 
of cardiac accident. His temperature ran between 99° and 
100" F., pulse slightly increased, blood pressure from 95 
to 100 systolic, and no abnormal findings in the chest were 


noted. Because of the prexdous history and the present local- 
ized pain in the abdomen, it was thought he had a perforating 
ulcer of the forme fruste type and he was operated upon. No 
perforation was found, but the scar of the old duodenal ulcer 


was quite easily visualized. The following day definite evi- 
dences of pericarditis were noted. Recurrence of pain was 
also observed, and after several weeks the patient made a 
relatively uninterrupted recover}'. 

I think It is important that this mistake in diagnosis be 
commented upon inasmuch as the patent was subjected to a 
ver>- serious surgical procedure that might have resulted in 
disaster. 1-ollovang his operation a cardiogram was taken 
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and presented conclusive evidence that we were dealing with 
coronary occlusion. The mistake in the diagnosis might have 
been obviated had we taken a cardiogram prior to the opera- 
tion. Frequently, of course, the cardiogram does not reveal 
any positive evidence within the first twenty-four hours and, 
therefore, in the presence of a negative cardiogram we must 
always be extremely cautious in the diagnosis of upper ab- 
dominal lesions in an individual whose age is compatible witli 
coronary accident. 

Pains from intra-abdominal lesions may best be discussed 
from the standpoint of the organs involved, especially when 
the pain pattern is fairly exact. 

A t3pical attack of biliary colic is characterized by severe 
pain in the right upper quadrant of the abdomen radiating 
through to the back and usually to the right shoulder blade. 
The paroxysm usually begins and terminates abruptly. Very 
commonly there will be a residual soreness over the region 
of the gallbladder for several days. According to the criteria 
stated above, for the consideration of pain, we have here a 
definite point of maximum intensity under the right costal 
margin and radiation to the right shoulder blade. It cannot, 
however, be related to a definite physiologic functional dis- 
turbance since it seldom occurs regularly following meal taking. 
It is, however, often precipitated by an e.xcessively heavy meal, 
particularly one containing fat. There is also associated 
symptoms of nausea, sometimes vomiting, and an increase 
in temperature. VTien jaundice occurs, the diagnosis is much 
more complete. This typical attack is usually connected with 
the passing of a gallstone. VTien obstruction of the cystic 
or common duct occurs associated with an active infection 
in the gallbladder, then the accompanying symptoms of shock, 
high fever and continued pain are evidences of empyema of 
the gallbladder. A sudden onset of pain with marked rigidity, 
evidences of shock and infection make the diagnosis more 
difficult because then perforated ulcer, acute hemorrhagic 
pancreatitis, coronary occlusion or mesenteric thrombosis 
must be considered. 
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Renal colic very frequently presents a typical picture. The 
colic may be due to kink of the ureter or the passage of a 
stone or of a stone blocking the kidney pelvis at the uretero- 
pelvic junction. This colic is a paroxysm of pain noted in 
the flank and frequently radiating downward toward the 
bladder and into the thigh or into the testicle, penis or labia 
on the side involved. This pain traverses the field of distri- 
bution of the eleventh thoracic to second lumbar spinal seg- 
ments. Burning and frequency of urination are quite con- 
stant. The finding of red cells in the urine is an added diag- 
nostic point. We have observed that distention of the kidney 
pelvis by retrograde pyelography produces a typical colic. 
The hydronephrotic kidney of long standing causes little dis- 
tress unless an obstruction of the ureter, as in Dietl’s crisis, 
occurs. The pain from stone or kinking of the ureter is due 
undoubtedly to an increased tone and distention of the kid- 
ney pelvis or of the ureter itself rather than to direct irrita- 
tion from the stone on the mucosa. Less typical attacks of 
pain occur from disturbance of the kidney and require a great 
deal of care in the differentiation from the more chronic type 
of distress produced by the colon or by recurrent appendiceal 
infection. 


A woman, thirty -two years of age, complained of pain in the right lower 
quadrant in the region of McBumey's point for several years. Because of 
ihk constant annoying pain and the associated disorder of the colon function, 
the appendix was removed. The distress originally complained of continued. 
There was never any sign of acute colic, no frequency or urgency of urination, 
and no abnormal urine findings; at the time of our examination it was noted 
that the kidney was easily movable and when placed upon her left side the 
kidney traveled out to the region of the umbiheus. She was then examined 
while in the upright position. The kidney was found to be at the level of 
the crest of the ilium and when pulled downward it was possible to reproduce 
(he pain which she had pre\nously experienced. On advice her kidney was 
-ludied both by intravenous urography and retrograde pyelography. A marked 
Ptosi^ wath definite hydronephrosis and associated ureteral angulation were 
found Proper measures were insUtuted and the pain disappeared at once 


I am quite conNunced that every patient with chronic re- 
current right-fided pain should be studied from the stand- 
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point of possible kidney involvement. Undoubtedly strictures 
of the ureter will produce such symptoms. 

An uncomplicated peptic ulcer usually produces a typical 
pain pattern. Here it is extremely important to study the 
t5^e of pain with relation to the several criteria noted above 
because in so doing we are able 'to evaluate to a great extent 
the nature of the lesion and something of the progressive 
pathology if and when such changes occur. Distress of ulcer, 
as we are all quite familiar, may be no more than fulness or 
present the severe agonizing pain associated with acute spasm 
or perforation. The pain of uncomplicated ulcer, whether 
gastric or duodenal, is usually noted in the midepigastrium. 
It seldom appears in the morning before breakfast, usually 
occurs an hour or two after meals and occasionally it noted 
at twelve to two o’clock in the morning. It regularly is re- 
lieved by adequate alkali, food, vomiting and aspiration. 

I^Tien the ulcer becomes complicated by obstruction, peri- 
gastritis or perforation, the pain then may vary considerably. 
In the presence of obstruction it will frequently continue until 
the next meal. lATien it is associated with obstruction due 
to spasm, the pain frequently will be quite intense, but will 
still be relieved by food and alkali. When obstruction is associ- 
ated with definite cicatrix formation, a continued secretion is 
likely to be present and food and alkali may not give such 
complete relief. Aspiration or vomiting, however, invariably 
give prompt and complete relief. Perigastritis, or periduode- 
nitis, indicates an inflammation of the peritoneum and here 
the pain is not always completely relieved by food and alkali; 
in fact, sometimes it is aggravated. Furthermore, the pain 
is likely to be accentuated by change of position and also by 
increased peristalsis. 

It is well to remember particularly this fact, that pain of 
an uncomplicated ulcer, whatever its cause, will be relieved 
by food, alkali, vomiting and aspiration. If we will use this 
as a simple procedure for test-out obsen-ations, we will usually 
be able to differentiate veiy- satisfactorily between gallbladder 
disease and peptic ulcer. The following case report will sug- 
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gest the varying pathology in ulcer as indicated by the chang- 
ing pain picture. 

A man, aged forty, came to the hospital seeking treatment for “ulcer of 
the stomach.” He stated that he had had symptoms of stomach trouble 
during most of his adult life. As a young man he had what was called heart 
burn, occurring several days in succession, always appearing an hour or more 
after meals and reUeved by soda. For this his appendH was removed. Within 
a few months he had a recurrence of distress that had mote the nature of 
definite pain. This also was present an hour or more after meals. Periods 
of relief followed by periods of definite pain continued for more than ten 
years. The pain at first was relieved by food and soda and seldom appeared 
at night time. Later on, however, the pain was not so completely relieved 
by the average dose of soda. He was awakened frequently at night time and 
finally, on occasion, would vomit a large quantity of fluid out of proportion 
to the amount that he had taken. Vomiting would give complete relief of 
distress. One night he was suddenly seized with severe pain in his upper 
abdomen requiring the services of a physician who gave him morphine for 
relief. He states that the abdomen was extremely sore and tender for several 
weeks after this attack. He was forced to remain in bed because of the severity 
of the sj-mptoms for more than a month. Some months after this particular 
incident he had a recurrence of symptoms similar to those experienced before 
the abdominal accident. He then for the first time in this long experience 
of gastric invalidism was given the advantage of an x-ray study. It was found 
that he had a duodenal ulcer. He was operated upon and a gastro-enterostomy 
performed. The surgeon stated that the duodenum was immobile, being fixed 
to the surrounding snscera by dense, thick adhesions. His recovery from the 
immediate effects of the operation was uneventful. Some weeks later he 
experienced pains in his abdomen located to the left of the midline. This 
pain, when it occurred, would radiate downward to the groin. Occasionally 
he would vomit. He obtained relief from the distress by vomiting and by 
the taking of alkali. In fact, he obtained complete relief for a time on a 
carefully supervised diet. Subsequent e.xamination of the gastro-intestinal 
tract revealed the stomach eraptving through the gastro-enterostomy stoma 
and evidence of spasm in the stoma with distinct pain over this area. He 
was operated upon again and a jejunal ulcer resected. 


Study of this patient reveals variations in the character 
of the pain based upon the changes in the pathology that de- 
veloped from time to time. At first the pain and distress were 
that of an uncomplicated ulcer. Later the pain picture 
changed with the pre.sence of obstruction. Later still the acute 
au.ack of pain was definitely that of a perforating ulcer of 
he duodenum and finally the pain produced by the compli- 
c.Hion from the perforating jejunal ulcer. m\en the pain of 

VOU lo — “I ^ 
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ulcer shifts in its position from the midline to the left, one is 
usually dealing with a penetrating gastric ulcer or, more likely 
still, a jejunal ulcer. We have noted, as have others, that 
pain of a penetrating or perforating jejunal ulcer frequently 
radiates downward to the groin and, as Dr. Ralph Brown 
reported, actual radiation into the left testicle. When pain is 
felt in the back, it usually means that the simple ulcer has 
become complicated by perigastric or periduodenal adhesions 
or that there has occurred a forme fruste type of perforation. 
Relatively acute pain recurring regularly day after day usually 
means spasm of the pylorus, while gradual decreasing severity 
of pain over a period of years suggests a scarring of the ulcer 
area. There is definite prognostic value in the proper and 
careful study of pain. 

Abdominal pain is one of the commonest complaints, often 
the chief symptom, of the gynecological patient. It is usually 
low on one or both sides, less likely in the midline and sel- 
dom above the umbilicus. Pain of tubal and ovarian lesions 
is noted regularly over the brim of the pelvis and frequently 
on the corresponding side of the diseased organ. It is fre- 
quently precipitated by the onset of the menstrual flow. Re- 
peated torsion of small ovarian cysts may frequently account 
for recurrent low abdominal pain. 'WTien the pain is general- 
ized over the lower abdomen, it suggests the possibility of 
tuberculous peritonitis. Ectopic pregnancy and pyosalpin.x 
are frequently confused with appendicitis. A pelvic e.xamina- 
tion may be the only means of definitely differentiating the 
conditions. On the other hand, sigmoid spasm, if prolonged 
and if of unusual severity, may be extremely confusing. 

Appendicitis is invariably associated with some degree of 
pain. We are accustomed to accept the diagnosis of appendi- 
citis on the basis of generalized abdominal pain, perhaps ac- 
centuation in the epigastrium and then gradually localizing 
in the region of IMcBurney's point with an associated local 
rigidity. The pain may be extremely se\ere. although as a 
rule it is accentuated chiefly by pressure directly over the 
cecum. The appendix alone is involved when the pain 
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is referred to the epigastric or umbilical region and later 
on involves the parietal peritoneum when the symptoms local- 
ize in the right lower quadrant. The pain of acute appendi- 
citis may be confused ivith gallbladder or kidney disease, espe- 
cially when the organ is located retrocecally. Likewise, it 
may be confused with disease of the ovary or tube and par- 
ticularly in older individuals difficult to differentiate from 
diverticulitis. When the pain is less severe or when it is asso- 
ciated ivith disturbances of the colon, particularly with the 
irritable bowel dysfunction, diagnosis may be very difficult 
indeed and it becomes obvious that the associated signs and 
symptoms of appendicitis must be taken into account rather 
than relying entirely upon the pain picture. 

The irritable and spastic colon may produce pain which 
will mimic the pain of peptic ulcer, gallbladder colic, appendi- 
citis, intestinal obstruction, or pelvic disorders. The pain 
usually shifts from one section of the abdomen to the other, 
may be aggravated by food ingestion, cold drink, chilling the 
surface of the body and often precede a bowel movement. 
It is induced by or aggravated temporarily by a large water 
enema. Coarse foods usually offend it. It may be associated 
wnth extra-gastro-intestinal pathology, as in thyrotoxicosis and 
.■Addison’s disease. It is frequently influenced by infection 
of the gallbladder, appendix, and by irritating lesions about 
the rectum and anus. It may be confused with lead poison- 
ing, diverticulitis and postoperative adhesions. The possi- 
bility of an allergic state must be always borne in mind. 

The colon is frequently palpable throughout its entire 
course and the patient is often quite conscious of the seg- 
ments involved. The pain may subside and be followed by 
a sensitiveness and unrest comparable to pain, but of a less 
severe degree. In long conUnued irritabilities with or without 
ulcerations or inflammations there is frequently an associated 
psychic disturbance which requires the most careful evalua- 
tion in order to obtain a successful cure. The more often 
we meet these parUcular intestinal invalids, the more we ap 
predate the factor of mental instability as one most necessaty 
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to treat. Mucous colitis, although manifesting primarily a 
colon disorder, is invariably associated with a definite nerv- 
ous makeup. The pain assodated with expulsion of mucus 
is, I think, no different than spasm of the colon in the non- 
inflammatory colon, and mucous colitis is in reality a highly 
irritable colon with excess mucous secretion in a highly nerv- 
ous individual. This conception is essential to a full under- 
standing of the treatment of pain later described. 

The control and relief of abdominal pain presupposes not 
only an accurate diagnosis, but a full appreciation of the 
structural and functional changes involved. 

Since the pain is so important as a diagnostic sign, bal- 
anced judgment must at all times be exhibited whenever medi- 
cation is to be instituted. No treatment for relief of pain 
must ever be permitted until the diagnosis has been made or 
at least until it seems reasonably certain that either the fur- 
ther study of the pain symptoms is unimportant or that the 
emergency demands immediate relief. This particularly per- 
tains to the acute abdomen. The treatment of any symptom 
is, perforce, secondary to the contemplated treatment as a 
whole; nevertheless, pain as such is so important to the patient 
that definite measures must be instituted for its control. 

Severe colic or pain of sudden onset is best relieved by 

grain of morphine given hypodermically. If this does not 
alleviate the pain, it should be repeated within a half hour. 
In acute pancreatitis or ruptured peptic ulcer, there is evidence 
of a definite emergency and since surgery is necessary, scopol- 
amin Viso grain may be added as it not only aids in relieving 
the mental anxiety, but prepares the patient for the subse- 
quent anesthesia. If a gallstone colic or renal colic is diag- 
nosed and no vomiting is present, grain of morphine sulphate 
or H grain of codeine phosphate may be given by mouth. This 
is perhaps only justified if the patient is unduly apprehen- 
sive about a h}'podermic. 

Pain from appendicitis seldom requires a sedative and if 
it is severe enough, should then only be relieved when opera- 
tion has been definitely decided upon. Pain due to torsion of 
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an ovarian cyst or fibroid on its pedicle or due to ruptured 
ectopic pregnancy requires morphine as early as feasible. 

In general, when a diagnosis of an abdominal accident is 
made surgery, when not contraindicated, should be instituted 
as soon as possible. I\Tien that decision has been arrived at 
morphine, pantopon or codein should be used to relieve the 
patient of all the suffering possible. One need not fear any 
harmful effect on the subsequent anesthesia. 

In general or local peritonitis, where for some reason im- 
mediate operation is not deemed advisable, morphine should 
be used freely. Since the pain is frequently the sign of intes- 
tinal activty, it may remain as a guide of therapy. Peristalsis 
should be kept at a minimum of activity. In local peritonitis, 
as found in diverticuhtis, milder sedatives may be used, espe- 
cially when the sigmoid is involved. 

The postoperative “gas” pains should, I believe, be treated 
more conservatively than is the usual practice. This scarcely 
requires consideration within the scope of this paper, but per- 
haps these few comments are in order. It is true that at times 
such vigorous enemas as milk and molasses or the commonly 
used 1-2-3 enema may give good results by producing peris- 
talsis and the subsequent expelling of gas. These pains are 
usually due to lack of peristalsis and distention of loops of 
intestine. This dysfunction disappears within a few days after 
the normal tone and function have returned. Continued in- 


jections of various irritating fluids can certainly result in pro- 
longed gas pain disturbances or worse still an aftermath of 
colon irritation which the patient will carry for a long time. 
It has been my experience that a rectal tube, an opiate, pitui- 
trin, or prostigmin along with heat to the abdomen,’ when 
acceptable, wll do as much or more good than laxatives and 
enemas and be followed by less intestinal invalidism later 
The management of the more chronic and recurrent ab- 
dominal distresses and pains requires the consideration of sev 
cral ihcrapcuUc measures; namely, drugs for sedative and 
nntupasmod,c effect, diet, phs^iotherapy. and psychotherapy 
These iour measures are involved in varying degrees in fhe 
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proper and successful handling of peptic ulcer, irritable colon, 
chronic constipation, ptosis of the kidney and the other dis- 
orders mentioned. 

In simple uncomplicated peptic ulcer pain is almost in- 
variably relieved by adequate alkali and food. By adequate 
alkali is meant sufficient amount to neutralize completely the 
acid gastric juice. A powder containing sodium bicarbonate 
30 grains and calcium carbonate 30 grains taken in K glass 
of water will produce relief within five to ten minutes. One 
glass of milk and a few crackers will produce the same results. 
However, if the ulcer is in a fairly active state, the pain will 
recur after a time or usually again after a later meal and, 
therefore, the powder must be repeated. This procedure will 
not be effective as a management nor should it be continued 
as such since the patient will not be cured, but will be lulled 
into a state of false security. The control of the pain of peptic 
ulcer will be incorporated in the general management. In a 
properly managed ulcer diet the pain usually disappears within 
a day and seldom is it noted after the third day. In fact, 
when present after si.\' to eight days, some complication should 
be suspected and searched for. When night pain is noted, 
alkalis should be given every hour or two throughout the 
night. This pain indicates obstruction at the outlet with an 
associated continued secretion. This latter complication will 
best be controlled by emptying the stomach with a tube at 
10 p. M. and 1 or 2 A. m. Frequently pain that persists at 
night will be promptly relieved by instituting this procedure 
for three or four successive nights. Coarse and irritating 
foods frequently precipitate trouble and, therefore, should be 
avoided. 

Other drugs than alkalis are seldom needed for control 
of pain. Occasionally tincture of belladonna in 10-minim 
doses three times daily is used. iMore often a sedative of 10 
grains of sodium bromide given three times daily or a barbitu- 
rate will help control the apprehensive patient. Papaverin 
hydrochloride H grain, elixir phenobarbital drachm taken 
three to four times daily will be effective. 
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I have never been convinced that atropine in safe doses 
could be used long enough to demonstrate any great clinical 
benefit. 

In the forme fruste type of perforation, where operation 
is not considered, the above-mentioned medications are used 
and in addition hot wet packs to the abdomen are effective. 
Aside from alkali no part of the management of ulcer is so 
essential and withal as poorly appreciated as rest and relaxa- 
tion. If this could be definitely made a part of the manage- 
ment of all early ulcers, less ulcer invalids would develop. 

The pain and distress of an irritable colon are due to a 
disorganized functioning of that organ. Varying states of 
tension and spasm in the musculature are present with result- 
ing colic, pain, soreness and unrest. These subjective symp- 
toms are best managed by such measures as will allay peri- 
staltic imrest and tend to develop an orderly functioning of 
the colon. 


For the acutely persistent pain or spasmodic colic, the 
patient is placed at absolute rest and heat is applied to the 
abdomen in the form of hot wet packs, hot water bags or elec- 
tric pads. Tincture of opium 5 minims or camphorated tinc- 
ture of opium 30 minims are given especially if there is an 
associated diarrhea. Codein or morphine are seldom neces- 


sary and then not to be given without the greatest certainty 
of diagnosis. Cathartics should never be given. The diet 
should consist of low cellulose residue as warm or boiled milk, 
soft eggs, toast and cooked cereals. As the colon becomes 


quiet, cooked fruits and cooked vegetables (all strained) may 
be given in increasing amounts until a normal diet is attained. 
This may require days or weeks of diet restriction and of 
careful food selection. Ice cold drinks, excessive fruit juices 
bran, beer and buttermilk and specific foods to which the pa- 
tient knows he is sensitive should be avoided. In the less 
severe pain the same dietary scheme should be used. Tinc- 
ture of belladonna 10 minims and sodium bromide 10 grains 
each three limes daily after meals, will usually quiet the pains 
of tlatulence and peristaltic activity. At times atropine V 
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to Yt 5 grain repeated four times daily will be more effective. 
If continued over any great length of time it may be found 
necessary to increase the dose. Syntropan has recently been 
advocated as an excellent antispasmodic. 

The management of the type designated as mucous colitis 
is for all practical purposes the same. It seems scarcely ever 
necessary to resort to colonic irrigations or large water flush- 
ings either for treatment or the control of symptoms of either 
the ulcerative, noninflammatory or functional disorders of the 
colon. Should impactions develop due to improper manage- 
ment, enemas will be necessary for temporary relief, but this 
complicating trouble is obviated by the use of 2 to 3 ounces 
of warm olive or cottonseed oil as a retention enema when 
the bowel fails to move or the movement is hard and dry. 

No specific dietary measures are to be followed for relief 
of pain as such in the treatment of disorders of the gallbladder, 
kidney or appendix or the several other conditions mentioned 
before. 

Physiotherapy is considered frequently in management of 
the yarious chronic disorders of the abdomen not only as to 
treatment, but especially in the control of pain. The man- 
agement of pain under consideration seldom requires infra- 
red or ultraviolet radiation and I have been so regularly dis- 
appointed in diathermy as a therapeutic agent in disorders of 
the colon as to abandon its consideration entirely. 

Ice-bags to the abdomen in acute appendicitis remain in 
favor largely because presumably it is thought to limit the 
progress of the pathological process and also since it does 
seem to relieve pain. Heat to the abdomen will relieve pain 
in this disease, but is not to be recommended. Cold pack.s 
do not seem to be effective in any of the other disorders here 
considered. 

Heat in the form of hot wet packs, hot baths, or electric 
pads comes nearer being the most specific physiotherapeutic 
measure available. 

Hot wet packs should be applied continuously m local 
peritonitis of pelvic origin or in acute diverticuliti.-^. Pain i- 
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often readily controlled. They should be used in perigas- 
tritis and where spasm and pain of ulcer are difficult to con- 
trol. A hot tub bath of five to ten minutes’ duration may be 
resorted to in the presence of kidney or gallbladder colic or 
severe spasm of the colon. The hot-water bag or electric pad 
is regularly used for the acute colics, but especially in the 
more chronic recurrent pains of the colon. In the latter con- 
dition heat is applied one-half to one hour with a discontinu- 
ance for a like period of time, but to be continued for a longer 
time than the duration of the distress. Heat to the abdomen 
in the chronic intestinal invalid offers to that patient the 
greatest solace. 

Massage is seldom to be recommended, although occasion- 
ally very light stroking over the colon by the experienced hand 
seems to be effective. Certainly deep, vigorous massage will 
aggravate rather than lessen the pain of colon origin. It 
should not be recommended in any other condition. I have 
suspected that the good noted by the patient has been largely 
psychic. 

Pain from ptosis of the kidney or, as occasionally occurs, 
from ptosis of the stomach with an associated duodenal angu- 
lation will be relieved often by the wearing of a properly 
fitted supportive belt or corset. Special pads, cushions and 
straps seem to lend little more to the effectiveness of the corset 
than can be expected to come from the general support and 
relief from the tension on the attachments of the various 
organs. 

The successful physician succeeds best who practices, 
knonnngly or unknowingly, some measure of psychotherapy. 
The soothing influence from the comforting physician is never 
to be forgotten as one of the most effective therapeutic meas- 
ures and pain in most instances is markedly increased by the 
fears of uncertainty. If the origin of pain can be definitely 
ascertained and proper measures of control instituted, a great 
part of the battle is won. 
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RELIEF OF PAIN ARISING IN THE FEMALE PELVIS 


Patients are more grateful for the relief from severe pain 
than for anything else which physicians can do for them. For- 
tunately in most instances, the cause of excruciating pain can 
be determined and removed. Thus, for example, the severe 
pain due to appendicitis, ruptured ectopic pregnancy, ruptured 
hollow viscus, etc., may be relieved by surgical operations. 
In other instances, excruciating pain can be relieved by the 
opiates as in cases of gallbladder colic, renal colic, etc. How- 
ever, there are many instances where the source of annoying 
pain cannot be found or, if determined, it cannot be removed 
or satisfactorily relieved. 

In the female pelvis the genital organs are a frequent 
source of severe pain. In inflammatory diseases of the tubes 
and ovaries, especially those due to gonorrhea, the pain may 
usually be relieved by conservative treatment. However, in 
many instances an operation is necessary to bring about re- 
lief. Following such operations, most of the pain disappears. 
Less frequent causes of pain in the pehns are fibroids which 
produce pain by pressure on other organs or submucous 
fibroids which the uterus attempts to expel. 

Endometriosis is another pelvic condition which usually 
jiroduces pain. The pain associated with this abnormality as 
n ell as that due to fibroids may be relieved by surgical meas- 
ures and sometimes by radiation therapy. Ovarian tumors 
occasion.ally cause pain and this pain may also be ehminated 
by removal of the growths. 


There are, how 
difficult to relieve. 


ever, ti-pes of pain in the pehds which- are 
These are the severe dy^smenorrheas, the 
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intractable pain associated with carcinoma of the cervix and 
other pelvic organs, and pain which occasionally follows oper- 
ations in the pelvis and lower abdomen. 

Dysmenorrhea.-— Dysmenorrhea is generally divided into 
two tjrpes, primary and secondary. The latter is caused by 
pathologic conditions in the pelvis, usually uterine fibroids, 
endometriosis, or salpingitis. Surgical correction of the patho- 
logic disturbance usually cures the menstrual pains. Primary 
dysmenorrhea, on the other hand, is not associated with any 
abnormality in the pelvis and its treatment is one of the most 
baffling problems \vith which physicians have to deal. Almost 
every type of analgesic drug has been employed to relieve 
primary dysmenorrhea, but not one has given any semblance 
of uniform success. There is no unity of opinion concerning 
the exact cause of this type of pain. Novak and Reynolds 
are of the opinion that the immediate cause of dysmenorrhea 
is an exaggerated contractility of the uterus, manifested by 
pain if the pain threshold is lowered or if there is an actual 
imbalance between the two hormones that appear to regulate 
this. These two hormones are the follicular factor, the nor- 
mal stimulant of uterine excitability and progestin, the normal 
inhibitor. Hence, Novak says in cases of’ dysmenorrhea it 
is advisable to administer biologic uterine antispasmodics and 
the one recommended is the luteinizing principle obtained from 
the urine of pregnant women. Other individuals believe that 
the strong pains associated w'th menstruation are due to an 
imbalance in the pelvic sympathetic system. Perhaps both 
factors are involved. 

Because the e.xact etiology' of dysmenorrhea is still unset- 
tled, treatment is in most cases empiric and not satisfactory'. 
There are a large number of young women who suffer inex- 
orably every' month in spite of what is prescribed. For those 
who are not helped by medication, physiotherapy, psycho- 
therapy, dilatation and curettement and other measures, re- 
section ’of the superior hypogastric plexus yields e.xcellent 
results because in the large majority of cases instant relief is 
obtained. This operation will be described shortly. 
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Pain Due to Pelvic MaUgnancy.— Carcinoma of tlie 
uterine cervix is one of the most serious afflictions a woman 
can develop because at least three out of every four women 
who have the disease die from it. Furthermore, nearly all 
of these women suffer excruciating pain during the latter part 
of their lives and in a large proportion of cases the pain is 
constantly present both day and night and is almost unbear- 
able. This is due to the fact that the sensory nerves become 
involved in the malignant growth. There are at present three 
means of relieving this pain. The first and the one almost 
exclusively used at present is the administration of deriva- 
tives of opium, chiefly morphine. However, there are dis- 
advantages to this form of therapy, particularly the necessity 
of giving constantly increasing doses as the patient’s tolerance 
increases, the nausea and vomiting which some women expe- 
rience, the idiosyncrasy of others, the addiction which many 
women develop, the excitement produced in some and the 
ex^pense for poor patients. The second method of giving relief 
from pain is surgical and consists essentially of pelvic sym- 
pathectomy and chordotomy. The third means of relieving 
pain consists of blocking the nerves which conduct pain sensa- 
tion. This may be accomplished by a number of different solu- 
tions, but alcohol is the most commonly used. 


Intraspinal Alcohol Injections, — The simplest of the 
aforementioned methods is the intraspinal (subarachnoid) 
injection of absolute or 95 per cent alcohol. It is based upon 
the idea of destroying some of the nerx'e fibers in the posterior 
nerve roots, these being the roots which convey the sensation 
of jrain. Injection of absolute or 95 per cent alcohol into the 
subarachnoid space will prevent all painful peripheral stimuli 
from reaching the medullarj' centers, even if the stimuli act 
at the level of the spinal ganglia, the intervertebral foramina 
.R the spinal roots. The technic of the injection is as follows- 
No prehnnnary medication is given because we wish to observe 
tlm .mmed,atc_ effects of the injecUon. Most patients with 
•idNanced carcinoma of the cerrlx and other genital organs 
have much more pam on one side than on the other. The 
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patient is placed on the side opposite to that where most of 
the pain is present. A pillow or pad is placed under the pelvis 
and side to elevate the sacral and lumbar portions of the spine, 
her back is arched as much as possible, her body turned some- 
what ventrally and the head lowered slightly. By placing the 
patient in this attitude we raise the sacrolumbar region of the 
spine to the highest level and at the same time make the pos- 
terior or sensory nerve roots lie horizontally. The anterior 
or motor nerve roots come to lie in a plane which is usually 
out of reach of the alcohol. Even if the motor nerves are not 
removed from the field of the alcohol, they are not often 
affected because sensory nerves are more susceptible than 
motor fibers to the effects of alcohol. 

Someone should hold the patient in the proper position. 
A weak solution of iodine or other antiseptic is applied over 
the lumbar and upper sacral regions. In most of my cases 
the fourth lumbar interspace is selected for the injection of 
alcohol and the results have been highly satisfactory. An 
ordinary lumbar puncture needle with a stylet is used. The 
needle is injected into the desired interspace just as for an 
ordinary lumbar puncture and I prefer not to use novocain in 
the skin before inserting the needle. After the needle is in the 
subarachnoid space, as evidenced by the flow of spinal fluid, 
0.5 cc. of absolute or 95 per cent alcohol is injected into the 
cerebrospinal fluid. For this purpose it is best to use a tuber- 
culin syringe so as to be sure not more than 0.5 cc. is injected. 
Furthermore, the alcohol must be injected very slowly, drop 
by drop, taking about two minutes for the injection of the 
0.5 cc. This wll avoid a mixture of the alcohol with the 
spinal fluid. The alcohol rises immediately to surround the 
posterior roots because the specific gravity of alcohol is about 
0.806, whereas, that of the spinal fluid is 1.007. Xo attempt 
should be made to draw spinal fluid into the syringe to mix 
it with the alcohol because this is exactly what is not wanted. 
After the injection is made the needle is mthdrawn and the 
puncture hole covered mth sterile gauze and adhesive. Before 
the injection is completed, the patient will complain that the 
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upper leg feels numb or hot and that she cannot move the leg. 
The numbness is almost routinely experienced after the injec- 
tion, but disappears spontaneously after a few hours or few 
days in most of the cases. In spite of what the patient says 
concerning her inability to move the leg, she can easily move it 
when’ requested to do so. At the same time that the patient 
informs us of the numbness she also often tells us either vol- 
untarily or in answer to our query that her pain has disap- 
peared. The longer the patient is permitted to lie on her side, 
the better the results. Hence I now keep my patients on their 
side for two hours after the injection. Then these women 
are permitted to get up and walk around. Some find difficulty 
in getting up from a chair because their “leg is asleep.” Some- 
times the leg feels heavy and the patient experiences some 
trouble in walking up steps because the knee flexes readily. 
These sensations usually wear off in a few hours, although 
in some women they last a number of weeks. Nearly all of 
my patients went home within three hours after the injection 
and no ill effects have been observed from this procedure. 
It is perhaps best, however, to keep the patient in a hospital 
for at least twenty-four hours. 

If the patient has pain on both sides, an injection is made 
a week later wnth the patient lying on the opposite side. The 
same amount of alcohol is injected. 

Formerly I restricted the subarachnoid injection of alcohol 
to patients with hopelessly advanced cancer. Until we knew 
more about the effects of absolute and 95 per cent alcohol on 
the spinal cord I did not extend the use of this procedure to 
other cases. Recently we have obtained striking results in 
cases of jmuritus Nmlvae. 


Thus far my associate, Dr. Herbert E. Schmitz, and I have 
periormcd alcohol injections on 45 n-omen mho have advanced 
cancer of the cervix. We have completely or greatly relieved 
all but four of these patients. Some of these women have been 
iree from pa, n tor as long as ten months. A few mho had pain 
on both rules and who experienced almost immediate relief on 



1136 


J. P. GREENHILL 


One side after an injection, asked that the injection be re- 
peated on the other side. 

Pelvic Sympathectomy.— Another procedure which has 
yielded excellent results in cases of hopelessly advanced cancer 
of the genitalia is the operation known as pelvic sympathec- 
tomy, resection of the presacral nerve or resection of the supe- 
rior h}rpogastric plexus. This operation may be performed 
by anyone trained to do abdominal surgery. The risk involved 
is slight, the technic is not complicated and local anesthesia 
■ may be used for most if not all of the operation, if desired. 

The portion of the sympathetic nervous system which is 
removed is that known as the presacral nerve or superior hypo- 
gastric plexus. This plexus can readily be found if one looks 
for a triangle the base of which corresponds to a line uniting 
the two common ih'ac arteries at the level of the sacral prom- 
ontory, the sides being these arteries and the apex of the tri- 
angle being the point of bifurcation of the aorta. This tri- 
angle occupies the lower third of the fourth lumbar vertebra, 
the last intervertebral cartilaginous disk and the fifth lumbar 
vertebra. The base of the triangle is about 7 cm. in length 
and the distance from the base to the apex is almost 6 cm. 
A large part of the left side of the triangle is occupied by 
the left common iliac vein, which arises from the inferior vena 
cava and passes downward from beneath the right common 
iliac artery to accompany the left common iliac artery. The 
•triangle is divided vertically into two equal halves by the 
middle sacral artery, which arises from the back part of the 
aorta just at its bifurcation and courses straight down to the 
upper part of the coccyx. Since this vessel is ea.‘^ily felt 
through the peritoneum it is often mistaken for the pre.sacral 
nerve, which runs parallel to it. Froin the origin of the infe- 
rior mesenteric artery' down to the bifurcation of the aorta, 
the s\Tnpathetic nerve fibers lie on the aorta, separated from 
it only by a Ia\-er of thin connecti\e ti.'^-ue The branche- 
of the plexus which accompany the left common iliac vein are 
separated from this vessel by areolar tissue, making elevation 
of the nerve easy. However, as the nerve fibers go still far- 
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tier down, they lie on the perichondrium of the last lumbar 
vertebra, and the cartilaginous disk between this vertebra and 
the sacrum. At this point the plexus lies above the middle 
sacral artery and veins. 

The entire triangle is covered with peritoneum; hence the 
nerve plexus lies between the peritoneum and the underlying 
bones. The fibers are not adherent to the peritoneum, but are 
separated from it by more or less fatty tissue, depending on 
the obesity of the patient. 

Two questions may properly be raised. One is whether 
the large fibers of the sympathetic system are really sensory. 
Ranson says that proof of this was offered more than twenty- 
five years ago by Edgeworth and that he confirmed Edge- 
worth’s observations. If the roots of the spinal nerves are 
cut proximal to the spinal ganglions, all the motor fibers de- 
generate, but the sensory fibers remain. 

The hypogastric plexus produces vasoconstriction of the 
blood vessels of the internal genital organs and it inhibits 
the secretion of the genital glands, whereas the parasympath- 
etic nerves produce the opposite effect. Section of the supe- 
rior hypogastric plexus does not alter the normal menstrual 
cycle nor does it interfere with uterine contractions during 
labor. Likewise, section does not produce glandular atrophy 
or any disturbances in the motor function of the bladder or 
rectum. Therefore, the nerve fibers of the superior hypogas- 
tric plexus are sensor}' and not motor. They carry the sensa- 
tions from the internal genital organs to the medullary centers. 
Hence resection of the portion of tlie superior hypogastric 
)ficxus above the hypogastric ganglion is a simple way. of re- 
lieving a patient of severe pain arising in the pelvic organs. 

The second question that may be raised concerns the pos- 
sible harm done by removing a portion of the s^unpathetic 
nervous system. Ranson slates that Cannon and his students 
eonipletely removed from cals ‘'the sympathetic chain on both 
-uie-, from the highest cervical to the lowest sacral ganglion. 
."'Ueh completely s\-mjmihcctomi7.ed cats have lived under labo- 
ratoiy conditions for many months. Everything indicates that 
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almost any part of the sympathetic system can be removed 
without seriously endangering life.” 

Technic of Pelvic Sympathectomy.— The technic of pel- 
vic sympatliectomy is as follows; The patient should be placed 
in the Trendelenburg position after a midline incision has 
been made from the umbilicus downward toward the pubis 
for about 10 to 12 cm. After the peritoneal cavity is opened, 
the small intestine is packed off and the sigmoid and rectum 
are pushed to the left side and held there with a wide re- 
tractor. The uterus, adnexa and bladder may then readily 
be inspected and palpated. One may detect a complication, 
that can be remedied by a surgical procedure. The region 
of the lower two lumbar vertebrae and the upper part of the 
sacrum is exposed to view. In thin women, it is possible in 
some cases to see the presacral nerve immediately beneath the 
peritoneum, IVhether or not the nerve is seen, the parietal per- 
itoneum above and in the middle of the sacral promontory is 
elevated and incised with scissors. This incision is extended 
upward for about 4 or 5 cm. and for a similar distance down 
along the sacrum. t^Tien the peritoneal flaps are pulled aside, 
a fibrocellular connective tissue layer will be exposed, covered 
by more or less adipose tissue. This tissue can easily be sepa- 
rated from the peritoneum and the lower end of the aorta 
ivithout danger. It is in this layer that the presacral nerve 
lies. With an aneurj^sm needle the tissue is elevated at the 
bifurcation of the aorta and the dissection is carried to a still 
higher level. As this is done, it will be found that in most 
instances the tissue spreads out triangularly. The middle 
sacral- arterj^ should be pushed away from the ncn-e, but if it 
is injured it can readily be h’gated. 

After the dissection is carried as high as it is desirable 
to go, the layer of nerve tissue is separated from the underly- 
ing tissue down past the sacral promontorj- into the pelvic 
cavity. In this region the plexus has di\'ided into two h} 7 jo- 
gastric nerves; hence it is ncces^an.- to dissect one of the,-e 
nervcs at a time. .-\t least 2 or 3 cm. of each hypoga-tric 
nerve should be re-ectefi in addition to 4 or more cenumeltf- 
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of the superior hypogastric and the intermesenteric plexuses. 
The fibrous tissue layer, which contains the hypogastric 
nerves, is much more resistant than that which contains the 
presacral nerve. As tlie dissection is carried out, nerve fila- 
ments projecting outward will be encountered. These should 
be followed as far laterally as possible before they are cut. 
In most instances, ganglions will be included in the resection. 
The dissected tissue should preferably be removed in one 
piece. It is not necessary or advisable to ligate the presacral 
nerve or the hypogastric nerves before cutting them, because 
the only blood vessels in intimate contact with them are insig- 
nificant vasa nervorum. Very rarely does one encounter bleed- 
ing that requires more than simple temporary pressure to 
check it. (When the mesosigmoid is very short, care must 
be exercised to avoid injury to the inferior mesenteric vessels.) 
After the nerve is dissected, the posterior parietal peritoneum 
is sutured with plain catgut and the abdominal wall is closed 
in the customary way. 

Thus far my associate and I have performed 50 sym- 
pathectomies. We have found that if all women who have 
excruciating pain associated with carcinoma of the cervix are 
subjected to this operation only about 50 per cent will be 
relieved of their pain. However, if the patients are properly 
selected almost all will be freed of their pain. 

The women who can definitely be relieved of their suffer- 
ing by s\Tnpathectomy are those who have pain in the middle 
of the lower abdomen, pain low in the back, rectal tenesmus, 
bladder pain and pain associated with vesicovaginal fistulas. 
The women who cannot be helped much by sympathectomy 
are those who have pain in the sacrum due to fixation of the 
parametrium, pain referred from the region of the sacro-iliac 
inmt mto the thigh posteriorly and laterally, pain down the 
anter.or surface of the thigh due to involvement of a gland 
m Ac obturator raual and pain due to hydronephrosis and 

hvtirn-nrpff^r ^ 


Pelvic sympathectomy is ako curative of most ca.e. . 
nnractable dysmenorrhea where ever,- form of therapy ha 
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been tried and failed. Naturally this form of treatment for 
menstrual pain is heroic and hence it should be used only as 
a last resort. 

Chordotomy. — The operation known as chordotomy 
should be attempted only by one skilled in neurologic surgery. 
The operation consists in the removal of a number of laminae, 
opening the dura mater and incising one or both anterolateral 
columns of the spinal cord as necessary. If the incision in the 
cord is not accurately placed, the pain may not be completely 
reheved because insufficient fibers were sectioned or the motor 
pathways (pyramidal tracts) may be damaged, resulting in 
paralysis of the legs and interference with sphincter control. 
I have had no personal experience with this operation. 

Pain PoUowing- Operation. — There are occasional in- 
stances were distressing pain either arises or persists follow- 
ing an operation on the pelvic organs or in the lower abdomen. 
If a second operation is performed because of the pain it sel- 
dom gives relief because usually no cause for the pain can 
be found. In most of these patients, relief from the pain can 
be obtained by a pelvic sympathectomy. 

Conclusion. — ^Any procedure which will relieve women of 
excruciating or constant pain is wmrthy of a trial. For the 
severe pain which is associated with malignancy of the female 
genitalia, drugs are unsatisfactory. There are three operations 
which can give most of these women relief. In the order of 
their simplicity they are the intraspinal (subarachnoid) injec- 
tion of absolute alcohol, pelvic sympathectomy and chordot- 
omy^ The subarachnoid injection of alcohol should be tried 
first because it entails the least risk and gives relief in the 
vast majority^ of cases. Resection of the superior hypogastric 
plexus is more risky because it necessitates opening the ab- 
dominal carity', but the risk is slight and the operation can 
be performed by anymne with surgical e.xperience. Chordot- 
omv on the other hand requires special technical knowledge. 

In addition to the unfortunates- who have advanced carcin- 
oma there is a group of women who suffer ine.xorably durina 
each monthly flow. For those who ha\-e not been helped by 
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medication, dilatation and curetteinent and otlier means, the 
operation of pelvic sympathectomy offers instant relief in the 
majority of cases. Likewise this operation will prove helpful 
in the cases where annoying pain follows an operation in the 
pelvis. 
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SEPTIC SORE THROAT; CLINICAL AND 
BACTERIOLOGICAL CONSIDERATIONS 


A SEVERE type of tonsillitis is usually designated as septic 
sore throat. Such marked reactions in the throat are par- 
ticularly striking in infections due to the hemolytic strepto- 
cocci. From the point of view of serious and fatal complica- 
tions the significant septic sore throat has been observed in 
epidemic form, as milk-borne septic sore throat. Most spo- 
radic cases appear as a mild sore throat or tonsillitis, but occa- 
sionally a similar intense type is encountered resembhng in 
severity the epidemic form but not related to milk. The com- 
plications in such sporadic cases are often serious and deserve 
our special consideration.^ 

Acute throat infections present an extremely variable chn- 
ical picture. Several factors determine the local and general 
sNTnploms. These are, the virulence of the organisms, the 
dosage of these bacteria, tire amount of lymphoid tissue in the 
oropharynx and most important the reactivity of the patient. 
Warialions in these factors result in either mild or severe sore 


throat. A large dose of \irulent streptococci in a patient with 
considerable lymphoid tissue and a lowered general resist- 


ance lead to a marked sore throat and general symptoms of 
scjrsis that arc characteristic of septic sore throat. 

Etiolo^.— The bacteria most often involved in throat 
infections arc the hemolytic streptococci. In our experience 
.-0 per cent or more of the sore throat encountered in daily 
pracce appear to be due to the streptococci. Apparently 
all human types of S. hemolyticus are responsible The strep 
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tococci yielding scarlet fever toxin cause sore throat with a 
characteristic rash of scarlatina in susceptible persons. In 
the Dick negative the streptococci may still be responsible 
for sore throat of a variable severity. Severe septic types 
are often associated with the scarlet rash and in their tendency 
to complications and sequelae septic sore throat and severe 
scarlet fever behave alike. The streptococci of erysipelas 
are also capable of producing sore throat. These strains 
are more difficult to identify. Erysipelas may originate from 
these streptococci invading the skin possibly through an abra- 
sion about the nose or ear, particularly if there is a sinusitis 
or purulent otitis media that complicates the throat infection. 

The most severe tyqje is observed in acute throat infections 
due to the encapsulated mucoid hemolytic streptococci known 
as Streptococcus epidemicus (Davis). These peculiar proper- 
ties identify these streptococci readily and have aided us 
greatly in investigating sporadic sore throat. In milk-borne 
epidemics these streptococci have always been the source of 
the mastitis in the cow whose udder sheds millions of these 
bacteria per cubic centimeter of -milk. I^Tien raw milk con- 
taining S. epidemicus is consumed the dosage of infection is 
massive and a very' severe type of sore throat infection results. 
Serious complications and an occasional death are associated 
with most milk-borne epidemics. In sporadic cases due to S. 
epidemicus the mode of infection is not through milk but 
through carriers or active cases. The dosage of the infecting 
bacteria is much smaller therefore, than in the epidemic type 
and the reaction of the throat milder. Occasionally the sore 
throat in the sporadic case may be severe and dangerous. In- 
deed when a very severe sore throat is observed, the encapsu- 
lated streptococci should be suspected. In a series of strepto- 
coccic sore throats of the sporadic type 10 per cent of the 
strains proved to be S. epidemicus. The complications and 
sequelae in this smaller group were more numerous and seriou.- 
than in the other 90 per cent.- 

A large number of the streptococci causing sore throat are 
not identified with S. epidemicus. S. eiysipelatu^ or S. scar- 
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latinae. Little is known about their epidemiology and distri- 
bution. They may have considerable virulence and may cause 
sore throat and comphcations like that of the specific strepto- 


cocci. 

Among the organisms other than streptococci causing sore 
throat the pneumococci are most serious and often not recog- 
nized. These encapsulated diplococci are often very virulent 
and responsible for an infrequent but severe sore throat that 
may be very septic in its behavior. In two instances the pneu- 
mococci were recovered from the throat and the suppurative 
lesions of the neck in patients who were desperately iU. One 
succumbed and at autopsy the pneumococci were found in 
the pus associated udth an extensive thrombophlebitis of the 
common facial vein with its tributaries, and in the embolic 
abscesses of the lungs. Staphylococcus aureus was isolated 
in pure form in four cases of sore throat.^ Together with the 
nonhemolytic streptococci they are the cause of a mild form 
of sore throat. The diphtheria bacilli and Vincent’s spiro- 
chetes are responsible for a characteristic variety of sore 
throat, but often the associated streptococci and pneumococci 
may modify the throat condition and render the condition 
more septic. 

The essential changes in septic sore throat occur in the 
lymphoid ring of the pharynx. The faucial tonsils become 
enlarged, edematous and purulent exudation develops on the 
surface and in the crjqits. If the faucial tonsils have been 


lueviously removed tlie lionphoid tissues of the pharynx and 
at the base the longue become similarly involved. The spread 
of infection may be in one of several directions. The exten- 


Mim through the nasophaiymx, the eustachian tube, middle 
ear. mastoid and meninges has been well recognized and em- 
irhaMz.cd. The pathogenesis of general sepsis has been less 
clearly undervtood. So-called “primary' streptococcus perit- 
onitis has been a>cribed to a primary' hematogenous infec- 
ir-.m the throat. Recent studies have pointed out the 
p.-Mh,hi\ 01 the streptococci passing .through the depressed 
n.Miu j.nce unharmed to the intestine where they migrate 
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through the wall to the peritoneum. The spread to the neck 
and large veins has also been recently pointed out. Fatal 
cases of septic sore throat have been assumed to be the result 
of a septicemia from the throat, but careful study has shown 
that many develop sepsis from a thrombophlebitis that e.x- 
tends from the veins of the tonsils to the common facial and 
jugular vessels. The streptococcic pneumonia may therefore 
be embolic in origin, as well as the result of aspiration or 
lymphatic extension along the bronchi. 

S3anptoiris. — It is needless to describe the symptoms of 
ordinary sore tliroat, but the striking features of the more 
severe and septic cases should be pointed out. At the onset 
the fever may be high and pulse very rapid. In one instance 
the temperature was 107° F. Upon examination early the 
only finding in the entire exarm'nation may be a redness of 
the lymphoid structures of the mouth. Swelling from edema 
and purulent exudation develop in twelve to twenty-four hours. 
\^Tiite patches and intense redness are noted on the second 
and third days. The membrane in a streptococcus throat 
as a rule is readily wiped away although the orifices of the 
cr 3 ^ts may stilt appear as white spots after swabbing. The 
pneumococcus produces a more adherent membrane resem- 
bling in this respect diphtheria. Fever and tachycardia arc 
sustained for three to five days and then drop slowly in 
two or three da 3 's. Within this period adenitis, otitis media, 
peritonsillar abscess, parapharyngeal abscess, cellulitis of the 
neck, or peritonitis may develop. Complications should be 
suspected if the patient is unable to open the jaws freely and 
tenderness and induration appear at the angle of the inferior 
maxilla. In some instances with suppurative processes in the 
loose tissue of the neck, the lower jaw may be so restricted in 
its motion as to render examination of the throat difficult. 
With complications, the fever and pulse rate remain high and 
the septic state more marked. A severe chill or chills may 
be indicative of thrombophlebitic involvement of the vein-, 
of the neck. In such instance.-; pains in the che.-t, signs of 
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pulmonary involvement may appear quickly and lead to a fatal 
termination. 

In patients without tonsils the clinical picture due to iden- 
tical bacteria is modified. No doubt tonsillectomized persons 
have less sore throat, but instead many have “colds” and upper 
respiratory infections. In these individuals the streptococcus 
infection manifests itself usually with an abrupt onset, chilli- 
ness, fever 102° to 105° F. and rapid pulse. Prostration and 
muscular pains are marked as in influenza, but the pulse is 
rapid and not relatively slow in proportion to the temperature. 
Upon examination there may be no findings except for some 
redness of the pharynx. On the following day the lymphoid 
follicles may become swollen and covered with exudate. Sore- ' 
ness of throat as a symptom often is absent or only evident 
as a raw feeling at the base of the tongue. Cough and chest 
pains may develop, but the lungs and pleurae yield no signs 
of involvement. Pleuritis and pneumonia, in spite of these 
common sjTnptoms, are unusual complications. Adenitis is 
less common than in patients with tonsils, but otitis media is 
not infrequent. In our experience cellulitis and thrombo- 
plilebitis of the fatal tjqie are observed only in the tonsillar 
forms of septic sore throat. Persons with tonsillar tags de- 
velop sore throat with a clinical picture in relation to the 
amount of lymphoid tissue still present between the tonsillar 
pillars. Usually the tonsillar remnants become swollen, red, 
and covered with exudate. 

Complications. — These most often develop during the 
first week of illness. Occasionally after a period of convales- 
cence of a week or two a recurrent sore throat, fever and com- 
]ilicalinn'^ of adenitis, otitis, etc., ma\' arise. At this stage, as 
tile result of a possible state of h\'persensitivenes 5 to the strep- 
tococci. polyarthritis, endocarditis resembling the rheumatic 
t\pe may ensue. In a similar way, ery^thema nodosum and 
acute clomcrulonej-ihritis may appear as sequelae. In the 
patient^ with late complications and sequelae a careful exami- 
nation of the fiora of the throat will reveal the persistence of 
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(hr iif-nnlylii- ■>! rcptiKDrri in Inrcr inirnhrr? in su-nb culture? 
"l’ tlir fhroTt. blit tmnr !ti rtilltirr-. runflr nf (Iir i)Ir)od.' 

DinfjTio,"i 5 ^. [ill- (lincno'i-^ nf septic sf)ro throat i? not 
diiiKtill. l>aiierinl()uical exatnination tn e.xclurlo diphtheria 
i' ?<ry inip'irtant. In fiernnri'trale the causative bacteria. 
I'articiilarly the heninlylic .’Streptococci, .stvab culture? should 
be tnade of the exudate f>f the throat. a\’nidini,' contamination 
from the .‘s.ahh'a and .’spuliitt}. The s\v:ih should be streaked 
nil the surface of blood-aijar jilate.-s and in addition inoculated 
into nieltefl tube.? nf blood a£;ar whicli arc poured into petri 
di.shes. '] lie latter method will yield hemolytic streptocoed 
tliat may be overy'rown by other organisms on the streaked 
plate>. 'I'lie poured [ilate? also yield a more accurate picture 
of the relative number of streptococci. To brimj out the mu- 
coid encapsulatcfl streptococci (S. cpidcmicus) ascites fluid i? 
added to the infusion blood agar in proportion of 1 part of 
ascites fluid to 5 of agar. In severe cases vdth complications 
the S. cpidcmicus is a frequent offender because of the more 
invasive character of the encapsulated organisms. If sore 
throat appears in epidemic form, the cpidcmicus should be 
suspected and if found milk should be suspected as the source 
of the epidemic infection. No epidemics have been reported 
as yet from pasteurized or certified milk. Extensive epidenucs 
continue to be traced to raw milk derived from cattle with 
mastitis due to S. cpidcmicus. 

The diagnosis of streptococcus sore throat may be difficult 
in connection with tonsillectomized persons. Undoubtedly 
many person with respiratory’ infections are designated as in- 
fluenza which in reality’ are due to the Streptococcus hemo- 
Ivticus. If clinical features are inadequate for differentiation, 
a swab culture of the throat for hemolytic streptococci may- 
aid in deciding the true clinical state. 

In severe cases with apparent complications the recogni- 
tion of peritonsillar abscess, thrombophlebitis of the vessels 
are exceedingly important. A chill, high fever, leukocytosis, 
inability to open jaws, pain and tenderness in the tissues about 
the angle of the jaw, all point to serious involvement. The 
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diagnosis of thrombophlebitis is not easy, but if definite should 
be made quickly and decisively so that surgical ligations and 
drainage may be immediately instituted. 

Prophylaxis and Treatment. — In the epidemic form the 
source of septic sore throat is raw milk from a cow with mas- 
titis due to a hemolytic streptococcus identified as S. epi- 
demicus. To prevent further spread milk should be boiled 
until the responsible cow is located and excluded. In the 
sporadic form, sore throat is spread by contact with patients 
or carriers of dangerous streptococci. It is necessary, there- 
fore, to isolate acutely affected patients exactly as in scarlet 
fever. If the patient is placed in the hospital because of the 
complications, these precautions should be insisted upon in 
order to protect other patients. 

In active management of a patient the same measures are 
carried out as in ordinary tonsillitis. The patient should be 
watched closely for the development of complications. No 
specific antistreptococcus or antitoxic serums are available for 
all cases and in their absence one would be justified to employ 
a polyvalent streptococcus serum or even the scarlet fever 
antitoxin in the more serious cases, particularly when com- 
plications develop. In some instances it has been possible to 
enijfioy convalescent serum or blood transfusion from persons 
who have recently recovered from sore throat. Our experi- 
ence with convalescent scarlet fever serum in severe compli- 
cations from septic sore throat is limited. 

The treatment of die suppurative complications of the neck 
and the thrombophlebitis of the facial veins require the serv- 
ices of a surgeon who has thorough knowledge of the ana- 
tomical relationships of tlie structures of the neck to the 
lymphoid tissues of the throat. Ligation of the facial and 
jugular \eins in severe septic U-pes with chills may be a life- 
saving procedure. 

Coinalescence in sore throat is often neglected and may 
rc-uli m the appearance of complications and sequelae in the 
third :md fourth weeks after the onset. If the throat remains 
oin p red. the tonsils large and edematous, there is good indi- 



1 1 <; 


j. fr, \kr.^rA^• 


W lien ,i t<>n--ill,'ir iMli'clioti .''[irr.irl'; hi'Vinul ils nrii^innl con- 
lii.il i'-. ulii'ii ;i (nn^illtli-- hccnmcs ;i piTitoiisillnr abscess, 
llii' ni'u it)l1;uiiiiiat ion i-' conliiird to die coiitK'clivf! tissue above 
ili'Mtibcrl, brlwi'cii tlir ton-'il aiul the superior constrictor 
nui^cli', 

SlioiiM one ol tlie.^e ext ratoii^illar inllainrnations spread 
and in one way or another pass tbroiiLtb tin; superior constric- 
tor mtisrle, the process is now in the deep tissues of tlie neck 
in an area callefi the parapharyngeal or pharyngomaxillar)' 
space or fossa. It is tiu- invasion f)f this territory which is 
cliaracteri/ed by signs of sepsis in adflition to other symptoms 
and which is so dangerous to the life of the patient. 

Tile anatomy of the parapharyngeal space or fo.ssa has 
been concisely and admirably descrilied by Moslicr. “’The 
inner boundary of the fos.sa is the superior constrictor with 
tlie tonsil attaclied to it. 'I'he outer boundary bcloiv is the 
internal pterygoid muscle lining the inner surface of the 
ascending ramus of the jaw and mating the masseter on the 
outside. 'I'he outer boundary above is the parotid gland, the 
ghind at this point not being covered with fasciae. Posteriorly, ' 
the prevertebral muscles and the prevcrtebral fascia bounds 
the fossa. 'Phe fossa is divided into unequal parts by the 
styloid process and the muscles rising from it. These are in 
front of tlie great vessels and ])rotect them. On the posterior 
wall near the middle line on the front face of the second cer- 
vical vertebrae, there are two lymphatic glands which drain 
the nose and the upper pharynx and are in chain with the 
deep cervical glands.” 

The anterior or muscular or prestjdoid compartment con- 
tains no large vessels or nerve trunks. It communicates with 
the parotid space through a defect in the fascia of the latter 
and is in close relationship to the submaxillary fossa. 

The posterior, vascular or retrostyloid compartment con- 
tains the carotid arteries, the Jugular vein, the glossopharyn- 
geal, vagus, hypoglossal, spinal accessory and the cervical 
sympathetic nerves. 

It is clear that pus in the posterior or vascular compart- 
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ment, hence, has a clear pathway from the skull and its con- 
tents above, to the mediastinum below 

There are at least three ways by which a tonsillar or pen 
tonsillar infection may invade the paraphar^geal space^ The 
first is by means of a retrograde thrombophlebitis of the ton- 
sillar veins to the internal jugular vein. The second is by 



I'lj KT — Cro" section ol the neck at through the second cervical vertebra 
‘^lifiuinc the ph.ao-ngomarillar}- or paraphairngcal space. (After Mosher.) 
1 , P:irolii! eland, paraphar>-nccal space; 3, masseter muscle; 4, internal 
pttiNei'id tTiv.'cle •, ?. p-cal vessels; 6, I\Tnph nodes; 7, prevertcbral muscles; 

S ‘iipriitii fon<itrirt<\r muscle; 9, tonfil. 

way of a hinph.anaitis and l\*mphadenitis producing, because 
id the clnsp attachment of the deep certacal glands to the 
intcrn.al jugular vein, first of all a phlebitis and then a throm- 
of tf\o vi’in. The phlegmonous changes following a lym- 
pV.r.ncUi- m.ay also attack the veins secondarily. Finally, by 
u'.roci exteufion, throuch the superior constrictor muscle, pus 
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from a peritonsillar abscess or pus produced by breaking down 
of fnnamed glands, may involve (he fossa and bathe its con- 
tents, attacking with case the jugular vein because of its thin 
walls. Combinations of all these three types probably exist 
in most instances. 



Fig. 128. — Dissection of lateral aspect of neck and pterj'goid region. (After 
Bock.) 1, External pterygoid muscle; 2, internal pterygoid muscle; 3, digas- 
tric muscle; 4, stylohyoid muscle; S, hj'oid bone; 6, e.xternal carotid artcr)’. 


The symptomatology of parapharjmgeal space infections 
may be best handled, perhaps, by describing a typical case. 
Following an attack of tonsillitis, a patient develops a peri- 
tonsillar abscess. The usual treatment directed toward this 
condition fails to give speedy relief. Inability to open the 
mouth widely or trismus appears. Now trismus is a common 
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sjTiiptom of peritonsillar abscess, but it disappears quickly 
after drainage has been instituted. Its persistence, in spite of 
adequate drainage, or its reappearance after having previously 
disappeared frequently means that Uie infection has spread 
beyond the usual area involved in the ordinaiy' quinsi\ Its 
presence in paraphaiymgeal space infections is due to an in- 
flammatorjf infiltration involving tlie internal pterj'goid muscle 
which forms one of the walls of the space. 
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factory explanation. He must be sure to rule out leukemia, 
agranulocytosis, pneumonia and all otlier conditions which 
could produce tliis state of affairs. 

IMost of tlie time in addition to above symptoms, a brawny 
induration develops in the neck about the angle of the jaw. 
Rapidly progressing types and those in which the chief pathol- 
ogy is a retrograde tlirombophlebitis from the tonsillar veins 
to the internal jugular vein may show little or no external 
swelling in the neck. They may, however, show some tender- 
ness along tlie course of the vein. The more slowly progres- 
sive and benign forms, as a rule, are accompanied by the 
above described induration. Careful inspection of the phar- 
ynx, furtliermore, may show some bulging of the lateral phar- 
yngeal wall on die affected side, and the homolateral soft 
palate may be sluggish in its movements. In addidon, there 
will be considerable pain and difficulty on swallowing. 

Having established to his satisfaction that the deep tissues 
of the neck have been invaded, what is the surgeon to do? 
The treatment resolves itself chiefly into two parts. Pus is 
to be evacuated and a dirombosed jugular vein must be ligated 
or rather resected. In most uncomplicated instances, adequate 
drainage is sufficient to cause a disappearance of the symp- 
toms. If, following drainage, there is not the expected relief, 
the internal jugular vein must be inspected and properly 
handled. 

In those cases wherein the pathology is primarily a throm- 
bosis of the internal jugular and there is no evidence of 
pus in the parapharyngeal space, one proceeds at once to the 
resection of the vein. 

Some authorities insist that in addition to the above the 
tonsil on the diseased side should also be removed. In the 
event both tonsils are involved, it becomes more difficult in 
the absence of external signs to determine which internal 
jugular vein is involved. It is recommended under these cir- 
cumstances first to explore the side on which the tonsil appears 
to be most involved. 

Pus may be reached and evacuated in a number of ways. 
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THe abscess may be evacuated by way of tbe phaiymx. After 
preliminary tonsillectomy a long curved bemostat is thrust 
at the point of greatest bulging through the superior constrictor 
muscle into the paraphar>mgeal space. Such a procedure, 
according to Hall, will in all probability reach only the an- 
terior compartment of the space. A general anesthetic should 
not be used, for the danger of asphyxia is great. Infiltration 
anesthesia is risky because additional infection may be carried 
through the infected field into the deep tissues. It is better 



Fig. 130.— 1, Indsion for “simple” incision. In the illustration the dotted line 
is somewhat long and too high ; 2, indsion as advocated by Mosher. 


to apply cocaine locally, and in addition to obtain some blunt- 
ing of sensation by anesthetizing the sphenopalatine ganglion 
as recommended by Guttman for the opening of peritonsillar 
abscesses. It is obvious that the pharyngeal approach is of 
limited value and is not applicable in the absence of a pharyn- 
geal swelling; it needs to be preceded often by a preUminary 
tojisihectomy; frequently in the presence of a peritonsilHr 

The external approaches are usually favored by men of 
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experience. TJiey siiould be used most of the time and when 
there is no pliaryngeal lead or when the results of opening 
by way of tlie pharynx are not satisfactory after a wait of 
twenly-iour to forty-eight hours. The “simple” external ap- 
proach may be used at times wth satisfaction. The angle of 
tlie mandible is found two fingerbreadtlis below the lobule of 
tlie ear and on a h'ne witli tlie mastoid tip. A vertical incision 
is made just behind the angle tlirough the skin and subcutane- 
ous tissues. A curved hemostat or sdssors carried in an up- 
ward and inward direction through the deep fascia on to the 
internal aspect of mandible, i. e., along the internal pterygoid 
muscle (Batson), enters the parapharyngeal space. Neither 
of the two above approaches permits inspection or treatment 
directed toward the internal jugular vein. 

On the continent, especially in the Germanic countries, the 
approach popularized by h'larschik is used almost exclusively 
The skin incision is along the anterior border of the stemo- 
mastoid muscle, with its middle at the level of the angle of 
the mandible. The deep cervical fascia is ex'posed, and at the 
level of the angle of the jaw is incised or opened by blunt 
dissection in the direction of the skin incision. Further orien- 
tation depends on finding the stylohyoid muscle and the tendon 
of the digastric mucles. These are beneath the angle and 
run from above and behind downward and forward. At this 
point the tendon of tlie digastric perforates the fibers of the 
stylohyoid. Both muscles are retracted downward. Upward 
and forward blunt dissection exposes the anterior parapharyn- 
geal space. Blunt dissection with a forceps or finger beneath 
the digastric carries one to the posterior parapharyngeal space 
and the carotid sheath. Following the stylohyoid the finger 
palpates the styloid process and may be carried upward to the 
base of the skull. 

In this country, Mosher’s advocacy of the submaxillary 
fossa approach to pus deep in the neck has made a deep im- 
pression. He recommends a generous T-shaped incision. The 
skin flaps are retracted and the lower border of the submaxil- 
lary gland defined. The gland lies between the two bellies of 
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the digastric muscle as in a sling, and is lifted upward. The 
facial vein is tied and cut. The finger or blunt forceps car- 
ried upward beneath the posterior belly of the digastric muscle 
finds the carotid sheatli and pus if it is present. The styloid 
process is easily palpable and pus accumulations about the 
base of the skull may be reached. This exposure, better than 
the preceding one, allows for examination of the base of the 
tongue, and the floor of the mouth as well as the entire neck 





from the base of the skull downward 
vein IS easily inspected and ligation and 
(See Fig. 130.) 


The internal jugular 
resection carried out. 


Fmallj, the parapharyngeal space may be exnn.Pr) h 
K ramms recommendation by a retmm/a 1 ! 1 ^ 

This has tlie claimed advantage of ' ^ 

goal space from the base of the f Parapharyn- 
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riccl lliroligh the skin at the anterior border of the sterno- 
masloid muscle from the tip of the mastoid to 2 cm. below 
the angle of the jaw. Great care is necessary at this point 
to define tlie lower pole of the parotid gland, which is freed 
by blunt dissection and carried forward. Beneath and medial 
from the sternomastoid muscle the posterior belly of the digas- 
tric muscle now appears. 

Somewhat deeper and more medial the internal jugular 
vein appears. One or 2 cm. in front of and somewhat medial 



Fig. 132. — Dissection of parotid region. (After Tnndler.) In the e.v- 
posurc as advocated by Kramm, the lower and posterior border of the parotid 
gland is dissected free and pulled upward and forward. 

to the vein the styloid process is opened by blunt dissection 
and the process cleared from its tip upward as high as possible. 

A small or medium-sized nasal speculum is passed into the 
prepared cavity with blades closed. ^Vhen tlie speculum is 
opened the styloid muscles separate, the styloglossus ante- 
riorly, the st 3 dohyoid posteriori}', and the whole anterior parti- 
pharyngeal space is exposed. Further use of the speciiliini 
e.xposes the vascular sheath back of the styloid process. 

The advantage of this e.xposure is that it brings one to the 
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center of the infected area. The greatest c". 

connlered at first in freeing the Imver pole of the pa 1 
gland. Thereafter the dissection proceeds mth ca.e. The 
lyloid process, a most important landmark m these eaposur^-. 
is easily exposed and no large vessels are m the nay cxccp 
ing the internal juplar vein trhich one is anxious to see and 
handle surgically, if necessary. 



Fig. 133. — Exposure of parapharyngeal space as advocated by Kramm 
1, Parotid gland; 2 , parapharyngeal space; 3, styloid process; 4, stylohyoid 
muscle; 5, digastric muscle; 6, internal jugular vein; 7, stemomastoid muscle. 
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JAUNDICE: A BRIEF DISCUSSION OF DIAGNOSIS FOL- 
LOWED BY A PROPOSED MEDICAL MANAGEMENT 

The principal decision which a physician should hasten 
to make when he sees a patient with jaundice is whether to 
advise surgery or try medical management. It is just as im- 
portant in this year of progress and laboratory enlightenment 
to elicit a most detailed and careful history as it ever was 
before. The interpretation of the many tests to measure liver 
function still depends on the clinical conditions as shown by 
the history, the physical examination, roentgen studies, and 
the usual laboratory procedures. If surgical measures are 
finally chosen, it is usually our experience that patients seem 
instinctively to refuse or defer an operation in painless jaun- 
dice. This patient deferred several times. Medical manage- 
ment must be advised not only to help the condition if it can 
be helped, but to uncover latent symptoms so that the con- 
ditions difficult to diagnose, primary carcinoma of the bile 
tract, carcinoma of the head of the pancreas, and silent stone, 
will not be allowed to develop past the point of helpful surgery. 

The patient I am showing you today illustrates the neces- 
sity of briefly reviewing the increasing physiologic knowledge 
of the liver and bile tracts so that we may benefit by better 
clinical judgment. Today we can bring out only an occasional 
point so rompletely discussed by Ivy^ in his recent review 
with a bibliography of 553 articles covered. Each year 
through advances in the fact-finding sciences of physiology’ 
and patholog%% we are able either to discard or justify our re 
mammg clinical concepts. 

1165 



1164 


CLAKENCE E. G. BROWN 


The decision as to policy of treatment which we faced in 
this patient is a common dilemma. Even with our better 
understanding of liver processes it is still difficult to be cor- 
rect in the choice of either medical or surgical treatment of 
jaundice. To illustrate these points in differential diagnosis 
I will tell the storj' of C. S. 

This strongly built, well-nourished man, fifty years of age, came to our 
clinic in Februarj’, 1933. He was deeply jaundiced, had no pain, not 
very sick, and complained only of some fatigue, belching and constipation. 
He remembered having a painful jaundice five years before which cleared up 
in a few weeks without surgical aid. As he recalled his sensations in the 
previous attack, he did not seem much impressed by the pain but alwajs 
pointed to the right costal margin. He did not recall radiation to the shoulder 
blade. It was definite that the first attack under our observation was at least 
less painful as he senses only an epigastric fulness. He stated that he lost 40 
pounds during seven weeks. In December, 1932 he lost his appetite. Following 
this, the jaundice began with a slow insidious onset. He u’as never seriously 
ill nor had he ever noted any gastro-intestinal symptoms e-veept for his 192S 
jaundice. Ho had been in perfect health from 1928 to December, 1932. There 
was nothing in his habits or occupation to suggest contact with carbon tetra- 
chloride, chloroform, tribromethanol, phenylhydrazine, phosphorus, or trini- 
trotoluene. He was a machinist, never drank alcohob’c beverages; not even 
coffee. He wont to bed early, had a happy home life with good cooking and 
never worried. As he never took any kind of medicine we could rule out 
the other toxic jaundices due to the cinchophens and arsphenamincs. He had 
eaten few carrots and no mushrooms. Some of the above condiUons have been 
discussed by C. A. ElIiotE and Walter Nadler,“ Starr,’ Bloch and Rosenberg* 
and Carroll,’ which form a good background for clinical understanding of the 
liver and bile tracts. 

Physical examination showed no fever or enlargement of the spleen. There 
was no history of intermittent fever with chills as with a “ball valve” stone 
in the common duct. He did not have the greenish-yellow color as in Gaucher’s 
disease and the normal spleen definitely ruled that out. A negative Wasscr- 
mann test turned our minds from a luetic cause of jaundice. A coincident 
Banti’s disease was ruled out by the absence of spleen enlargement and hypo- 
chromic anemia. There were no other signs of decompensation to go with the 
jaundice associated with a failing heart. There were no enlarged collateral 
veins visible beneath the skin of the abdomen and not enough enlargement 
of the liver to suggest cirrhosis. The liver edge was smooth, enlarged three 
fingers and very faintly tender. There were no hard nodules and not enough 
enlargement of the liver to suggest the jaundice from a liver so full of metastases 
as to bring on jaundice. This condition is usually quite terminal and easy 
to diagnose by a careful search. The gallbladder could be palpated and was 
not tender. With no fever it is hard to conceive of yellow fever. I have sew 
a patient with undulant fever who had coincident mild jaundice but again 
we can rule this out. 
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The usual blood studies ruled out the jaundice with pernicious anemia 
siekle cell anemia and very probably hemolytic jaundice. The patient had 
never noted blood in the urine and our tests showed none so that paroxysmal 
hemoglobinuria could be ruled out. Malaria was not found and there were 
no symptoms or history suggestive of "blackwatcr fever.” The liver did not 
seem large enough to consider this a typical c-xample of Hanot’s arrhosis. 
ApparenUy obstructive back pressure must cither be quite marked or of^ a 
long duration or occur in a vulnerable liver to produce this old clinical pic- 
ture. In Weil’s disease there is usually fever, albuminuria and more malaise 
and aches than this patient had. After considering this array of clinical dis- 
orders together with a few not mentioned, such as Lacnnec s cirrhosis and 
Hodgkin’s disease, I think you will agree in a movement toward pure pathology 
and physiology to simplify such a subject as this. 

There are several diseases not yet ruled out even with the complete gastro- 
intestinal roentgen study. These are aneurysms of the hepatic artery, dormant 
echinococcus cyst and peritoneal adhesions. Primary tumors of the gall- 
bladder or bile tracts or the pancreas are consistently missed by the best roent- 
genologists. Gallbladder visualizations are risky procedures in jaundice. One 
was done on this patient largely for academic purposes after the jaundice had 
subsided somewhat. No stones were seen, the gallbladder partially filled and 
was very slow in emptying. 

Surgery was ad\Tsed because of a provisional diagnosis of possible car- 
cinoma, although the history would indicate a silent stone with partial obstruc- 
tion and secondary hepatitis. The patient decided to assume the risk of 
deferring the operation, which gave us the opportunity of using the usual 
liver function tests. Time does not allow the interpretation of each one during 
the course of observation from February, 1933 to May, 1935. During each 
of the three attacks which occurred, the urine was dark, the stools light. The 
gastric contents were examined frequently for the two-year period and showed 
a free acid of 40 to 60 at first, gradually falling to 30 to 40, since August, 1933. 
During the first three weeks after each attack the benzidine test was positive 
in the stomach contents and stools and at other times was negative. 


Roccntly there has been an increasing interest in liver 
function tests accompanied, by a widespread increase in their 
uses. These tests are certainly an effort in the right direc- 
tion. Many times they are ordered by a busy physician as 
part of his ritual, in much the same way as useless metabolic 
rat^. They may be blamed afterward for a bad decision 
which should have been based on more simple and obvious 
observations. As it turned out later in this instance they to- 
gether with the time elements, helped guide us to a better pre- 

provisional one of carcinoma 
Some of them require a highly trained laboratory staff and 
.on,c arc so complex as to lead to error. The inTerp^hrta 
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is extremely confusing in a mixture of pathological conditions, 
such as slight obstruction with moderate hepatitis. 

The icterus index is quite simple and measures the yellow 
color of blood serum in units as compared to a 1: 10,000 
potassium bichromate solution. It is more satisfactory than 
skin color which changes shade slowly. It will show an in- 
crease in jaundice when urine does not always reflect the 
cliange. The abnormal readings begin at about IS and are 
said to go over 300. It is difficult for us to make what we con- 
sider accurate readings over 200. This patient’s maximums 
were 130, 80 and 160 in the three attacks. If it changes rap- 
idly, we may allow ourselves to think of a changing obstruc- 
tive process. 

The van den Bergh reaction was taken up in this country 
soon after the World War. The apex of exact interpretation 
in tlie effort to differentiate medical . from surgical jaundice 
was reached about 1929 to 1932. We have come more and 
more to use the results of this test cautiously. In obstruc- 
tion the rise from a normal reading of 1 to 3 mg. rapidly 
rises to 15 to 30. In silent stone this does not differentiate 
from obstruction by neoplasm. In obstruction the immediate 
direct van den Bergh was supposed to be positive; the indi- 
rect positive. A delayed direct reaction was interpreted as 
reflecting a hemoljdic form of jaundice, ^^^here both obstruc- 
tive and nonobstructive forces were supposed to be taking 
place simultaneously, as in toxic and infective jaundice, the 
biphasic reaction should occur. Jaffe’s conception of so-called 
catarrhal jaundice being primarily a hepatitis which we be- 
lieve is correct, makes such interpretations most complicated 
and unsound. I believe until we know more, the practitioner 
should use more simple criteria. In most instances the intra- 
hepatic damage has already begun to give the delayed direct 
reaction by the time the doctor is able to see the patient and 
make the test. Our patient showed 16, 5 and 18 in the three 
attacks. '\ATien considered together with the icterus index, 
we would think perhaps that the first attack was approximately 
60 per cent obstruction and 40 per cent hepatitis, the second 
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largely hepatiUs, and the last mostly obstruction with some 
hepatitis. As it happened this man was about correct, but 
such interpretations might just as well have led us astray 
unless we carefully questioned and examined the patient. 
N. C. Gilbert has tried injecting bilirubin 1 mg. per kilo into 
patients to study the degree of liver embarrassment. Bili- 
rubin is very expensive and we consider this only as a “re- 
search step” in liver studies. We did not make tliis study in 
this particular case, although it should have been done. 

The bromsulphalein test as described by Serby and Bloch'' 
may be of use in the diagnosis of carcinoma of the head of the 
pancreas. 

The blood cholesterol determinations are of some interest 
to those of you having technicians who make no errors. This 
is especially true when cholesterol esters are studied. MTien 
the liver is embarrassed the cholesterol usually removed by 
the liver is found increased in the blood stream. In obstruc- 


tion the cholesterol goes up rapidly from the normal level of 
180-200 to as much as 500 mg. If at the same time the choles- 
terol esters decrease disproportionately, i. e., more than their 
40 per cent drop to 20 per cent or less, it makes us suspect 
that intrahepatic damage is increasing in proportion to the 
obstructive process. This is clearly described by Ottenberg.' 

The galactose tolerance test depends on measiuing the 
loss of efficiency of the liver as a factor in carbohydrate metab- 
olism. After 40 Gm. of galactose is given under basal meta- 
bolic conditions about 3 Gm. or less comes out in the urine in 


five hours. If more is excreted, we may conclude that at least 
something is deficient in carbohydrate metabolism; perhaps 
the liver. This would not help us in choosing either medical 
or surgical management of jaundice, but it has a distinct place 
in metabolism clinics to further knowledge. 

This patient was jaundiced for seventeen weeks in his first 
attack in the winter and spring of 1933. This persisted in 
spite of the medical management to be described later He 
cleared up, felt well from June, 1933 to July, 1934 He was 
^cry coKccmious in his clinic visits for gastric and stool 
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analyses during the entire interim. He followed his diet most 
of Uic time. In July, 1934 the weather was very hot and 
jaundice recurred (the second attack referred to in discus- 
sion of liver function tests). This attack lasted only three 
weeks and was probably just a simple hepatitis with little ob- 
struction as hinted by tlie icterus index and van den Bergh. 
All went well witli him until he contracted an influenzal attack 
in January, 1935. He continued his work and felt very bad 
for a month, at which time he slowly redeveloped his jaundice. 
In February, 1935 he had more epigastric heaviness, but no 
actual pain. Thus the history of influenza suggested that 
hepatitis was the strongest factor, but the liver function tests 
pointed more to obstruction. 

The many tests he had undergone were again explained 
to him and a diird invitation for surgerj' was presented him- 
A note in the record at this time reads: “If there is a neo- 
plasm it is not a fast growing one.” The diagnosis became 
partial obstruction of tlie common duct with recurring hepat- 
itis. The patient consented and operation in March, 1935 
disclosed a small stone partially obstructing the ampulla of 
Vater with probable mild hepatitis. The surgeon thought it 
inadvisable to remove a section of liver for study. There 
were a few very small stones in a large thickened gallbladder. 
The stomach and duodenum seemed normal to Dr. H. E. Jones, 
who performed the operation. Cholecystectomy was per- 
formed and the patient made a good recovery and has felt 
well since. 

We may conclude from this that a hepatitis or so-called 
catarrhal jaundice was secondary to a partial obstruction. The 
liver vulnerability was probably caused by a residual infec- 
tion following the first obstruction in 1928; or the partial 
obstruction off and on since. Difficulties arose when the pa- 
tient became fatigued; during hot weather, after cold infec- 
tion, or after dietary indiscretions. 

At the time this patient came to the clinic in 193.3 we were 
on our ninth year in trying a new type of management for 
embarrassed livers and low-grade gallbladder inflammations 
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with or without stones. It may be briefly described in three 
stages and should be used only when medical management 

seems advisable after careful study. 

In the presence of jaundice we follow conventional lines 
of absolute rest, plenty of fluids, excess carbohydrates, intra- 
venous glucose, and rarely intravenous calcium gluconate. 
We are sparing in the protein allow^ance and begin a bland 
creamy diet described later as the jaundice subsides. Decholin 
or Epsom salts are not given in an active jaundice. 

l^Tien the jaundice has subsided tlie first stage of manage- 
ment for all low-grade gallbladder disorders and liver dys- 
crasias is gradually begun. This is virtually a strict hourly 
feeding ulcer management including the usual cream, eggs, 
cereals, custards, gelatins and butter with three pureed cooked 
vegetables and two pureed cooked dried fruits. If there is 
pain, refer to surgery. The calories are gradually increased 
according to the patient’s tolerance to about 3000 daily. Most 
authorities do not believe that the bile tract empties, such as 
cream, butter and eggs, should be used. This clinical man- 
agement follows Ivy’s and Jones’ idea that overcoming stasis 
without quite overloading the embarrassed liver’s ability may 
help rehabiUtation toward its natural physiologic function. 
From our studies we believe the stomach outlet is usually in 
difficulty at such a time and should be protected by the small, 
frequent, neutralizing feedings. Remember the positive ben- 
zidine tests in the gastric contents for the first few weeks of 


each attack in this patient. Antispasmodics, such as tincture 
of belladonna, with phenobarbital are used routinely. 

The second stage of management is withheld until the 


patient has nearly recovered and occult blood has been absent 
from the stools and stomach for some time. This is the addi- 
tion of trial teaspoonful doses of Epsom salt or 1/2 teaspoonful 
doses of magnesium oxide replacing feedings at the estimated 
emptying time of the stomach. The patient should ndver be 
purged and the amount should be cut down if more than one 
or two bowel movements per day result. If no pain, continue 
the of medical management. If pain results, refer 
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the patient to surgery. This stage is as much diagnostic as 
therapeutic and answers tlie requirements for a management 
which will bring out latent symptoms. 

The third stage is used only after tlie jaundice has gone 
and tlie patient reverts to the chronic bile tract and liver 
dyscrasia classification. This is the addition of decholin to 
the first stage treatment. According to K. K. Jones, this 
markedly increases bile flow in dogs. If there is pain, refer 
to surgery; if not, either continue on stage one or stage three. 

Some of the most interesting findings in this management 
have been the gratifying results on the gallbladder dyscrasias of 
which there are a surprising number. These usually occur 
without jaundice. Psychic management with antispasmodics 
stronger than usual are of great assistance to the patients. 

The interrelation oj diseases of the liver and bile tracts 
to duodenal disorder cannot be overemphasized. We should 
seek always to protect stomach and duodenal lining in any 
treatment for jaundice or associated disorders. We should 
give every possible aid to smooth natural bowel peristalsis 
by avoiding any cathartics (except for diagnosis). The 
pureed cooked vegetable and dried fruits plus mucilose or 
metamucil can do a great deal in avoiding spasm of the bile 
tracts. This avoids back pressure and stasis which probably 
helps in the rehabilitation of inflamed liver cells and bile 
passages. 

BIBLIOGRAPHY 

1 . Ivy, A. C.: Physiological Rccacws, 14: No. 1, Jan., 1934. 

2. Elliott, C. A., and Nadlcr, Walter: Tice’s Practice of Medicine, 7: chap, iv- 

3 . Starr, Paul: Sukc. Clin. N. A., 1928. 

4 . Bloch, L., and Rosenberg, D. H.; Am. J. Digest. Dis. and Nutrition, 1- 

433-437, 1934. 

5. Carroll, Howard; Med. Clin. N. A., April, 1933. 

6 . Serby, A. M., and Bloch, L.: Amer. Jour. Med. Sci., No. 3, 16: 367, 1978 

7. Ottenberg, Reuben: Painless Jaundice, Jour. Amer. Med. Assoc., 104. 

No. 19, May 11, 1935. 



Medical Clinics of North America 
January, J936. Chicago Number 


CLINIC OF DR. JEROME HEAD 

NORTmVESTERN UNIVERSITY SCHOOL OF MEDICINE 


THE TREATMENT OF BRONCHIECTASIS 

Dilatation of the bronchi was first called to the atten- 
tion of Laennec by his pupil Cayol. In 1819, in the first edi- 
tion of “Traite sur I’auscultation mMiate” Laennec spoke of 
it as an extremely rare disease. By 1826 he had become im- 
pressed with its frequency. From that time until the present, 
as attention has been drawn to it and diagnostic methods have 
been developed, there has been a progressive recognition of its 
true incidence. Today it is known to stand second only to 
tuberculosis as a cause of chronic cough. In some hospitals it 
has been found in 7 per cent of all autopsies. It is probable 
that in this present gathering of 50 people there are 3 or 4 af- 
fected with it and I am certain that one rarely lectures on the 
disease to a class of medical students without having one or 
more come up afterward and say that they have the symptoms 
described. 

Bronchiectasis varies greatly in the severity of the symp- 
toms which it produces. Fortunately many cases are mild and 
those so afflicted lead long and active lives scarcely incom- 
moded by their slight morning cough and expectoration. In 
Its severer form, and the severity of the symptoms seems to 
bear little relation to the size of the dilatations, it is a terrible 
and distressing affliction, the frequent coughing spells, the 
foul breath and the necessity of expectorating great quantities 
of fetid spumrn rendering the subject a social outcast. While 
fever, emaciation and systemic symptoms are extremely rare 
and most patients, even those with profuse expectorations. 
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appear lo be in good healtli, tiic disease does threaten and 
shorten life. In a series of 200 cases which I studied, SO per 
cent began before the tenth year, but of those over forty years 
old few or none dated the onset to childhood. This suggests 
that most of those affected in childhood succumbed to pneu- 
monia, lung abscess, brain abscess or some of the other com- 
plications of Uie disease before reaching forty. 

Bronchiectasis is one of tlie most difficult diseases to treat. 
Success is usually partial and often slight. The dilatations 
are permanent deformities which can be cured only by excision 
of the lung, and tlie clironic bronchitis is usually extremely 
resistant. While any one of a variety of remedies may give 
startling results in an occasional instance, too often all reme- 
dies fail. Today I wish to speak particularly of the treatment. 

Sydenham wrote; “I have come to this conviction — that 
those who have directed their eyes and their minds the most 
accurately and diligently to the phenomena of disease will 
excel in eliciting and applying the true indications of cure.” 
Having in mind this practical attitude toward clinical obser- 
vations, I wish today, while speaking of bronchiectasis, to 
concern myself not with the dilated bronchi or their forms 
or causes, but with the chronic bronchitis to which they pre- 
dispose. Dilated bronchi neither produce symptoms, impair 
health nor threaten life. They do favor the establishment of 
chronic infection and it is this that is the true disease. Smce 
it is the bronchitis which must be treated, a consideration of 
its pathogenesis — the factors which favor its inception and 
determine its chronicity — should point the way to logical and 
successful treatment. 

In all of the body cavities and tracts there are four con- 
ditions which incite infection and maintain it in a chronic 
state. These are: 

1 . Interference with the normal evacuation of secretions. 

2 . Persistent reinfection. 

3. The presence of a foreign body. 

4. Infection with tubercle bacilli or other resistant or- 

ganisms. 
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In bronchiectasis the normal mechanisms for evacuation 
of secretions, the ciliary action of tire epithelium and the peri- 
staltic contractions of- the bronchial musculature, are de- 
stroyed. These being out of function, gra\dty favors tlie accu- 
mulation and stagnation of secretions and tire development of- 
chronic infection. The role of gravity is of the greatest im- 
portance. Bronchiectasis is rare in any part of the lungs save 
the posterior and most dependent portions of tlie lower lobes. 
I3Tien it does occur in the upper lobes the etiology is either 
parenchymal fibrosis or bronchial obstruction and upper lobe 
dilatations are rarely comphcated by chronic bronchitis or 
profuse secretion. These facts justify one in surmising that 
bronchiectasis, usually in its etiology, and practically always 
in its clinical manifestations, is a disease of posture — one of 
the many imtoward results of man’s assumption of the un- 
natural erect and supine positions, "^diether or not gravity 
so hinders evacuation as to produce the dilatations or the dis- 
eases which produce them, it is certain that once the bronchi 
are dilated and the ciliary and peristaltic mechanisms com- 
promised, gravity is the chief cause of the accumulation of 
secretions and the persistence of infection. 

Persistent reinfection sometimes causes bronchiectasis and 
practically always plays a part in maintaining the infection. 
Chronic sinusitis is recognized as a cause of the disease and 
in nearly every case of bronchiectasis the sinuses are involved. 
In some instances they are the etiological factor and in others 
are secondarily infected from the continual spraying of the 
upper respiratory passages with the raised secretions. In all 
cases the chronic postnasal discharge adds constantly to the 
infection in the dilated tubes. 

Foreign bodies, either of extraneous origin or broncholiths 
formed in situ, are not uncommon in bronchiectasis. When 
present, they are an important cause of profuse brdnchial 
secretion. 


Tubercle bacilli and other resistant organisms are prob- 
ably not a factor m the chronic bronchitis of bronchiectasis 
BTuIe the condition often complicates tuberculosis, chronic 
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broncliial infection witli mixed organisms or parenchymal 
fibrosis probably produce it. It has been suggested that in- 
fection of the bronchial walls by fusiform bacilli and spiro- 
chetes causes tlie dilatations. Whatever may be the truth of 
this, once the dilatations are established, stagnant secretions 
in which develop any and all varieties of organisms cause the 
bronchitis and expectoration. 

From these considerations of pathogenesis the following 
measures should be of value in clearing up the bronchitis of 
brondiiectasis; 

1. The prevention of stagnation of secretions by postural 

drainage, induced cough, bronchoscopic aspirations 

and bronchial lavage. 

2. The prevention of reinfection by cleaning up infection 

in the upper respiratory tract. 

3. Search for and removal of foreign bodies or dilatation 

of bronchial stenoses. 

4. Medication, either local or internal. 

Concerning this last, I have had most success with extremely 
large doses of potassium iodide. In an occasional case the 
results have been striking. Stokes and the older ch'nicians 
favored tartar emetic. Repeated instillations of iodized oil 
have been strongly recommended by Ochsner and others. 
Good results are rare and it is probable that they are due to 
the systemic rather than the local action of the drug. 

■ Many patients are better during the summer months, some 
entirely free from symptoms. Such cases are apt, but not 
certain, to be benefited by residence in a dry, warm climate. 
It is my belief that relief comes less from the quality of the 
air tlian from the avoidance of acute upper respiratory infec- 
tions whicli are less common in equable climates. One patient 
of mine was practically symptom free during a winter be 
spent in a small isolated village in Alaska. No one should 
be told to cliange his residence because of bronchiectasis until 
he has first demonstrated that he wll gain the relief he seeks. 

Surgery is assuming a more and more important role in 
the treatment of bronchiectasis. Surgical removal of the 
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affected lobe or lobes is the only ideal measure. Until re- 
cently the mortality from the operation was so high as almost 
to preclude its use. Within recent years improvements in 
technic have so lowered this tliat in skilled hands it is no 
longer prohibitive. It is probable that eventually the opera- 
tion win become relatively safe. Tudor Edwards has reported 
a series of 48 lobectomies with a mortality of 8 per cent. At 
the best there will always be many cases in which it cannot 
or need not be used. 

In unilateral cases phrenicectomy usually produces an ap- 
preciable reduction in the cough and sputum and occasionally 
a symptomatic cure. Why it does this is uncertain. Graham 
has produced theoretical and experimental arguments tend- 
ing to prove that paralysis of the diaphragm hinders rather 
than favors drainage of the dilatations. He cites instances 
in which the operation seems to have brought on pneumonia 
and gangrene. In approximately 50 cases, I have not observed 
this and have had results which lead me to continue using 
the operation. Recently I have been blocking the nerve and 
later extracting it if the observed improvement warranted. 

Thoracoplasty has been tried and generally abandoned. 
The cautery lobectomy of Graham has not given good results. 

I have chosen 3 cases to present which are unusual enough 
to warrant consideration and which illustrate certain of the 
points which I have made concerning the etiology and treat- 
ment of the disease. 

The first is a case of dry hemoptic bronchiectasis. This 
type is of particular interest because it demonstrates that dila- 
tation of the bronchi even in the lower lobes may exist without 
being complicated by bronchitis and may produce no S3Tnp- 
toms. It is ako important because it emphasizes the fact that 
bronchiectasis is a common cause of hemoptysis. 


Vn Northwestern Universi; 

m2 i ■ Mar, 

comptuwng M coughmg and expectorating blood. 

His past and family histories were essentially negative rinca ^ *• • 

,0 pfot.^'Sirr; 
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Ilis present illness slnrtcd two years before with a sudden onset of pro- 
fuse and repented liemoptyscs. He was sent to Edward Sanatorium where 
Dr. George Dychc made the diagnosis of bronchiectasis and verified it by 
broncJiography. He had remained in (he sanatorium four months without 
furtiicr bleeding and had then returned to work. His cough disappeared en- 
tirely and he remained free from symptoms until two weeks before coming 
to the clinic. At (his time his hemoptysis recurred and had been repeated 
frequently during the past few days. 



Fig. 134. Fig. 135. 

Fig. 134. — Case I, Dry, hcmoptysic bronchiectasis of right lower and middle 
lobes before injection of iodized oil. 


Fig. 135. — Case I. After injection of iodized oil. 

Physical c.s:amination showed nothing abnormal save decreased breath 
sounds and occasional coarse bronchial rdles at the right base and in the axilla. 

X-Rays taken after the injection of iodized oil show'ed cylindrical dilata- 
tions of the bronchi in the right middle and lower lobes (Figs. 134 and 135). 

On March 18, 1932 the right phrenic nerve was e.xtracted. 

Since that time the patient has had no further hemoptyses, 
but within the past year has developed a slight morning cough. 
He expectorates about % ounce of sputum each twenty-four 
hours. 

Case XI.— Extensive saccular bronchiectasis of left lower lobe in boy four- 
teen years old, secondary to foreign body in nose since childhood. Marked 
improvement following removal of foreign body, phrenicectomy and postural 
drainage. 
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E. M., Montgomcn- Ward Medical Clinic of Northwestern University, 
No. 45,492. This boy was fourteen years old when be first came to the 
clinic in Januarj’, 1931. He complained of a chronic productive cough, pain 
in the chest, hemoptysis and nasal obstruction. 

His father had pulmonary tuberculosis. 

His mother and 3 sisters and 2 brothers were living and well. 

He had measles and whooping cough in early childhood and many acute 
respiratory infections. 

The present illness dated back to infancy. The father said that the boy 
had always coughed and had a nasal discharge, and has had repeated attacks 
of pneumonia. For years he had coughed a great deal, severe attacks occur- 
ring in the mommg and whenever he exerted himself in play. At these times 



Fig 137 

F:g, 136.-Case H. Severe bronchiectasis of right lower lobe secondary to for- 
eign body in nostril. 

Fig. 137.-Case H. After injection of iodired oil. 
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nicnl, wlio found a markedly deviated septum, obstruction of the right nostril 
and mucopus in both sides. A diagnosis of deviated septum with possible 
foreign body was made. 

At operation Dr. hladay found a metal screw firmly embedded in scar 
and granulation tissue in the right nostril. The septum was straightened and 
the tonsils and adenoids removed. 

Following these operations improvement was rapid. His cough and sputum 
decreased markedly and bis gain in weight and general health was striking. 
For the past four years he has coughed only on rising in the morning and has 
raised less than 1 ounce of sputum each twenty-four hours. Today at the age 
of eighteen he is a well-developed and alert young man. 

In this case it seems certain that the foreign body in the 
nose and the consequent nasal infection caused the bronchiec- 
tasis. That is was important in maintaining the infection in 
the dilated tubes is evidenced by the prompt improvement 
following its removal. Much elevation of the diaphragm was 
prevented by adhesions and it is doubtful if this operation 
contributed greatly to the result. 

Case in. — Severe bronchiectasis of left lower lobe; constant fever; re- 
peated hemoptysis; treatment by medication, postural drainage, phrenicectomy 
and parafBn pack ineffective; cure following lobectomy. 

Miss M. D., Montgomery Ward Medical Clinic of Northwestern University, 
No. 43,734. This patient, a girl seventeen years old, first came to the clinic in 



Fig. 138. Fig. 139. 

Fig. 138. Case TII. Bronchiectasis of left lower lobe before injection of iodized 

oil. Severe and disabling symptoms. 

Fig. 139. — Case III. After injection of iodized oil. 
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September, 1931. She complained of a chronic cough with profuse expectora- 
tion of two years’ duration. The onset of her cough was gradual and there 
was nothing in the family or past histories which could account for it. / 
the time that it developed she was working in a nut factory shelling nuts, 
a fact which suggests that a foreign body may have been inhaled. ..he was 
raising approximately 4 ounces of feUd sputum each twenty-four hours, Hem- 
optyses were frequent and fever was present much of the time. 

Pfaj-sical examination revealed a poorly developed and nourished younc 
girl. There were no abnormal physical findings in the lungs. 

The x-ray findings are shown in Figs. 138-140. 



Fig. 140. — Case HI. Following lobectomy. Shadows in right lung field are 

artefacts. 

Postural drainage, phrenicectomy, and medication with potassium iodide 
uere ineffective in improving her condition. She grew gradually worse. Her 
sinuses which had been normal on admission became infected. In August, 
1932 a paraffin pack was inserted over the base of the left lung. This gave 
no relief. 

In November, 1933 the paraiBn pack was removed and the left lower 
lobe resected. Since that time she has gained 12 pounds in weight. Her 
general health has improved markedly. She still coughs and raises some sputum 
ut as no fever and no hemoptyses. The operation has changed her from a 
c Tome complaining invalid to a healthy and ambitious young woman. 

This case is important as demonstrating the severe and 
disabling of bronchiectasis. Any procedure, however 
radical, which offered a possibility of cure was justified. It is 
of interest that the sinuses became infected three years after 
the onset of the cough while the patient was under observation. 
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One could say much more about the details of the treat- 
ment. I would say in general tliat it should be intensive and 
radical only in proportion to the severity of the symptoms 
and tliat in tlie majority of cases one must be satisfied with 
partial results. As the mortality of lobectomy is reduced, 
and I feel certain that it will be, its indications in unilateral 
cases can be accordingly extended. 

In closing I would like to emphasize the importance of 
cleaning up infections in the upper respiratory tract and the 
necessity, if this is to be accomplished, of close cooperation 
with tlie specialist in diseases of the nose. In our department 
we had httle success from this form of treatment until all of 
our cases were referred to a single man. Dr. Otis H. Maclay, 
by frequent consultation with us, has come to understand the 
problem from our point of view and by so doing has been able 
to adjust his measures to the requirements of the particular 
case and to render us invaluable service. 
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THERAPEUTIC VALUE OF PROSTATIC MASSAGE: WITH 
A DISCUSSION ON PROSTATITIS AND THE SIGNIFI- 
CANCE OF PROPER RECTAL PALPATION OF THE 
PROSTATE GLAND 

For discussion tMs morning I wish to present this patient 
and give a brief history of his complaint. 

A. G.i aged tliirty-sisi came to the hospital complakiing of pexsistent low 
backache, loss of energy and appetite. He is an unmarried clerk of sedentary 
habits who has always been well except for occaaonal sore throats and head 
colds each winter. He had had measles and scarlet fever in childhood and 
influenza in 1918. He denies gonorrhea or other urinary infection. He first 
consulted a physician for sacral pain two years ago. At this time an x-ray 
was made and the patient was told that he bad a “slipped sacro-iliac joint.” 
Orthopedic bells and medicine by mouth did not improve the condition. Sev- 
eral months later he consulted an osteopath who told him he had a "slipped 
vertebra” but manipulative treatments by him brought no relief. The patient 
has since taken frequent doses of aspirin and other sedatives with temporary 
relief. Mote recently the saaal and lower lumbar pain has been bilateral 
and when he tries to rise from bed in the morning the eSort is most painful. 
During the day the pain becomes less severe and is often almost entirely 
absent on retiring at night. Exercise, which he has to force upon himself, 
docs not increase the pain. Other than the above, the pain is not related 
to bowel movements, urination or any other function. He has very occasional 
sexual intercourse and thinks the pain is lessened for several’ days after these 
experiences. 

Physical e x ami n ation reveals a well-nourished man apparently in good 
health. The teeth are in good condition, the tonsils appear to be the seat 
of chronic infection. Heart, lungs, blood pressure and blood count are nor- 
mal. Urinalysis is negative except for a slight excess of leukocytes (10-15 per 
high-power field after centrifuging) in the sediment. Mobility of the spine 
is normal; there arc no areas of tenderness along the vertebrae or over the 
sacrum. x-Rays of the teeth and spine show no abnormality. Rectal exami- 
nation reveals a normal sphincter, no anal fissure or hemorrhoids and a smooth 
rectal mucosa. _ The prostate is tudee normal sixe, soft and boggy without 
any indurations or infiltrations in the prostatic tissue. The rectal mucosa is 
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freely movable. Bolli seminal vesicles are palpable and distended wth a 
somewhat ropy consistency on outline. Thorough massage and stripping of 
1 1 C prostate and vesicles is followed by a rapid flow of material at the exteraal 
urinarj’ meatus and this fluid on cover slip examination under the high-power 
field of the microscope shows 75 to 100 pus ccUs per field and many clumps. 
Cu turcs and smears of the prostatic secretion show mixed staphylococd and 
colon bacilli. The day following tlie diagnostic massage the patient stated 
that for the first time in two years he had no pain in his back when he 
awakened in the morning. Our diagnosb in this case is chronic prostatitis of 


A 



nonspecific origin, probably secondary to chronic tonsillitis. The therapeutic 
procedure will include removal of the tonsils and prostatic massage at five-day 
intervals until the expressed material yields less than 10 pus cells per high- 
power field and, of course, until all symptoms are completely relieved. 


Discussion. — This patient's history illustrates the neces- 
sity for a thorough rectal examination of the prostate in every 
male complaining of backache. Unfortunately the average 
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therapeutic value of 

physician does not include a routine rectal examination in 
searching for the cause of complaint in Uiese individuals. u? 
is an omission of which I hope you gentlemen will not be 
guilty. It is not necessary to be a genito-urinary specialist 
to make a competent examination of the prostate. The most 
effective examination may be made witli the patient standing 
on a low stool or platform, the body bent over a table, toes 
turned in, knees slightly bent, back swayed. If the patient is 
bedridden, he should be examined lying upon his side with 
his knees drawn up. The prostate, seminal vesicles, the base 
of the bladder and the lower end of the ureter may be felt by 
the examining finger in the rectum. The finger is best pro- 
tected by a rubber finger cot, using a new one for each exami- 
nation. A gauze or paper shield for the hand is also discarded 
after the examination. 

Normally the prostate as felt per rectum is heart shaped 
with its apex toward the anal sphincter, its base more or less 
notched in the center, the lateral lobes quite elastic, its central 
groove between the two lobes more or less marked. Normally 
the prostate does not project into the rectum and the lateral 
lobes are flat rather than bulging. Careful examination con- 
sists in sweeping the tip and flexor surface of the index finger 
over the surface of the gland and around its borders. AH 
students and physicians should avail themselves of the oppor- 
tunity to make frequent rectal examinations so that they may 
learn to differentiate minor or gross changes from the normal. 

The lobes of a normal prostate are flat, flaccid and only 
moderately sensitive. There are no indurations or variations 
in consistency in the texture of the unaffected gland. Discrete 
hard masses felt between the rectal mucosa and the prostate 
proper are usually lymph nodes or phleboliths. Diffuse thick- 
enings within the lateral lobes or projecting toward the semi- 
nal vesicles are usually of an old inflammatory nature. Car- 
cinoma most commonly begins in the posterior lobe and the 
rectal mucosa becomes fixed to the gland which itself becomes 
immovable. Hard boardlike areas replace the normal pros 
lat.c tissue with discrete nodules of cancer to be felt in place 
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of the smooth, uniform normal consistency. Acute inflamma- 
tions gi\'e t])e feeling of a tense, hot, swollen gland projecting 
rectally in an abnormal manner. When abscess occurs in the 
substance of the gland, an area of softness or fluctuation may 
be felt. In adenomatous hypertrophy the gland may bulge 
markedly into tlie rectum and tlie lateral lobes, if large, ob- 
literate tlie median groove, giving one the feeling of a large, 
smooth, symmetrical tumor. 

Prostatic Massage. — Prostatic massage first came into 
popular use in Stockholm in 1894, although several references 
were made in Germany concerning the cure of chronic pros- 
tatitis by repeated digital expression in 1893. The technic 
most popular with genito-urinary surgeons is as follows: 

The patient presents himself with a bladder well filled 
witli urine and he assumes the position previously described. 
The protected index finger is inserted within the rectum and 
gentle to firm pressure made first over one lobe and then 
over the other witli a stroking around and downward move- 
ment directed toward the opem’ngs of the prostatic ducts in 
the deep urethra. Finally the finger is drawn from above 
downward over the posterior urethra so as to express secre- 
tions from the sinus pocularis and urethral openings of the 
ejaculatory ducts. This manipulation should be continued 
for from one to three minutes. Mild massage may be indi- 
cated twice weekly; vigorous massage not more often than 
once a week. The therapeutic benefit derived from digital 
expression of the prostatic and vesicular content combines 
the expression of secretion and resultant improved drainage 
through normal channels, the stimulation of circulation in 
the region of the prostate proper and increased absorption 
from infected areas brought about by the above reactions. 
Rough or too vigorous massage, especially in the presence of 
acute infection, may force infected material down the lumen 
of the vas and cause epididymitis. 

Prostatic massage is a useful measure in chronic catarrhal 
prostatitis, in chronic fibrotic prostatitis and in atrophic or 
atonic conditions of the prostate. It is of no value or is contra- 
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indicated in acute infections of the prostate, in tuberculosis, 
neoplasrri or hypertrophy. The intelligent treatment of non- 
gonorrheal prostatitis must include the removal of systemic 
foci of infection, such as abscessed teetli, infected tonsils, 
nasal sinusitis, etc. Stricture of the urethra, when associated, 
must be treated by progressive dilatation of the urethra, but 
preferably at an interval of two to three days between pros- 
tatic manipulations. Rectal insuffusion of heat, systemic 
stimulation of immunity, proper hygienic advice, and urinary 
antiseptics may be combined to good advantage with regular 
prostatic massage in the treatment of chronic prostatitis. 

VOL. 19 — 75 


I 




Medical Cfinics 0/ NoHU America 
January, 1936. Chicago Number 


CLINIC OF DR. RICHARD J. TIVNEN 
Mercy Hospital 


THE VALUE OF EYE SYMPTOMS IN THE DIAGNOSIS OF 
GENERAL DISEASE 

Preliminary. — ^The physician’s greatest problem is diag- 
nosis. His chief reliance in establishing it is the symptoms 
the patient presents. It is exceptional for one symptom alone 
— the so-called pathognomonic symptom — to determine a diag- 
nosis. Practically always one must depend upon a group of 
symptoms in reaching a conclusion. Clinical experience dem- 
onstrates that the largest yield of diagnostic data results when 
one adopts as a routine in every case a comprehensive plan 
of procedure, which interrogates, so to speak, every organ 
or structure, which offers a possibility of contributing to the 
diagnostic problem. The value of eye symptoms in the diag- 
nosis of general disease is of interest in this connection. 

Eye symptomatology is of frequent aid, not alone in diag- 
nosis of general disease, but is often also of great value in 
the early diagnosis and prognosis, notably in such general 
conditions as Bright’s disease, brain tumor, arteriosclerosis, 
diabetes, and endocrine disturbances. A field offering such 
a jdeld of diagnostic and prognostic data should not therefore 
remain unexplored in general examinations. It is not unusual, 
however, to bear of patients who have been given what is 
popularly referred to as a “check-up” and no investigation 
of the eyes has been included in this general examination. 
Many personal experiences might be cited demonstrating the 
unwiseness of such a course of procedure. I recall the case of 
a young child who had been given such a “check-up” by a very 
capable pediatrician which did not include an eye investiga- 
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tion. Tiie little patient was given a clean bill of health and 
tlie alleged backward tendencies which prompted the exami- 
nation were ascribed to the mother’s solicitude and anxiety. 
A later examination of the patient’s eyes disclosed the pres- 
ence of congenital cataracts. Another instance of a young 
child whose “check-up” in which an eye investigation was 
omitted, resulted in the diagnosis of “gastro-intestinal dis- 
turbance;” a subsequent eye examination disclosed choked 
disks and the diagnosis of brain tumor. 

Many reasons may be assigned in extenuation for the 
omission of an eye investigation as a routine in general exami- 
nation. Chief among these reasons perhaps is that the usual 
undergraduate medical training does not ordinarily emphasize 
the value of eye symptoms in the diagnosis of general disease 
and usually but relatively little time in the medical curricu- 
lum is devoted to training in the use of the ophthalmoscope 
and other ophthalmologic technic. After some considerable 
experience in teaching in the field of ophthalmology, I hold 
the strong conviction that a student may with relatively httle 
expenditure of time, training, and a negligible outlay for equip- 
ment perfect himself to a degree that he may may with con- 
fidence conduct a character of eye examination which will 
prove of tlie greatest value to his patient and of immense 
satisfaction to himself. 

As a preliminary, it is of interest to refer to an unusual 
phenomenon which is associated with many eye diseases. In- 
flammation of body structures generally are usually mani- 
fested by pain, redness, edema, swelling, etc., and the func- 
tion of the part is more or less impaired. This does not hold 
true for many serious eye inflammations, especially lesions 
of the deeper eye structures. It is quite common, for exam- ■ 
pie, for a patient to be affected by such destructive eye in- 
flammations as optic neuritis, retinitis, choroiditis and choked 
disk, and the external appearance of the eye be quite normal, 
the patient experiencing no pain whatever and his vision mani- 
festing little or no impairment. It is a grave error, therefore, 
to accept either the normal appearance of the eye, the lack 
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of the patient’s complaint of impaired vision or of pain or dis- 
tress of the eye as an indication that there is no active pathol- 
ogy present in these deeper structures. An examination of 
these deeper parts with the ophthalmoscope is the only safe 
method of discovering this hidden pathology. It is also true 
that many general diseases during &eir course attack the eye 
so regularly and so consistently that the eye symptomatology 
of these diseases should be listed among their regular general 
symptomatology instead of being regarded and referred to as 
“complications.” 

It may be of interest to outline briefly the various tests 
and technic used in conducting an eye investigation. 


examination of eyes 


1. Eye History. — A special eye history should always be 
obtained in addition to the general history. If glasses are 
worn, it should be ascertained why they were ordered and 
the results of their use. 

2. Inspection of the Eyes. — This is the first test made. 
The patient is placed in good daylight illumination and a gen- 
eral survey is made of his eyes. The main features to be 
noted are first, changes affecting the eye appendages, lids, tear 
channels, etc., such as edema or inflammation of lids, droop- 
ing of lids (ptosis), inability to close lids, arrangement of 
eyelashes, eye discharge, lacrimation, inspection of lacrimal 


puncta, tear ducts and lacrimal sac, eversion of lids to deter- 
mine condition of conjunctiva, photophobia; next the eyeball 
itself — if it be reddened, its position, if prominent (exoph- 
thalmos) or sunken (enophthalmos), or if one eye deviates 
(strabismus, paralysis, etc.); finally testing for gross impair- 
ment of globe movements is made by holding a finger in front 
of patient’s eyes and directing him while keeping head stiU 
to follow its movements in various directions; if binocular 
movement is normal both eyes should follow equally mthout 
lagging the movement of the finger in all directions; also the 
testing the hd movements, openings and closure, including the 
various lid signs detailed under Exophthalmic Goiter The 
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cxaniinalion of the cornea, pupils, etc., is best carried out with 
special tests to be referred to later. 

3. Test of Vision (Visual Acuity).— In all tests of 
vision, eacii eye is tested separately and the eye not being 
tested is covered, but not pressed down. If glasses are worn, 
vision should be taken witliout and with them. Vision is 
tested for distance and for near (reading distance). 

Test for Distance Vision. — For this purpose a large card 
upon which is printed letters of various sizes arranged in lines 
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Fig. 142 . — ^Test of vision: Tests for distant vision — Snellen’s test types. 

is used, called Snellen test types (Fig. 142). Each line of 
letters is marked by a number above the line. The card is 
hung on the wall at a distance of 20 feet from the patient 
and on a level with his eyes, care being taken that the card 
is well illuminated. The distance of 20 feet is determined 
upon because rays of light emanating from objects at that 
distance are practically parallel and a normal eye requires no 
accommodation effort in bringing parallel rays to a focus; it is 
in a state of accommodative rest. The line marked 20 is there- 
fore accepted as the standard of normal distant vision. If the 
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patient can read all the letters of this line at a distance oiJO 
feet, his vision is normal and it is recorded as a fraction / 20 , 
the numerator indicating the distance the patient is from the 
card; the denominator the number of the line read. 

Should the patient be unable to read the normal vision 
line — 20 — , he reads then the smallest line of letters he is 
able and the result is recorded similarly by the fraction as 
above. If he is unable to read the top line of letters on the 
chart marked 200, he is directed to approach the chart and 
stop when he is able to read the top line, his new distance 
from the chart is then estimated and if it be, for instance, 
10 feet, his vision is recorded as ’■%oo, the numerator^ — 10 
indicating the new distance he is from the card, the denomi- 
nator — 200 — the line he is able to read. If he cannot read 
the top line marked 200 at any distance, he is directed to 
count fingers held a short distance in front of eye and the 
result is recorded as for example, “Counts fingers at 2 feet.” 
Should he not be able to count fingers, his perception and 
projection of light is tested. This test is made in a dark room, 
the patient seated, an electric wall or floor light being behind 
him. He is directed to look directly forward and hold his 
eye perfectly still throughout the test. The examiner stands 
directly in front of the patient and with his ophthalmoscope 
reflects light into the patient’s eyes from various angles, aim- 
ing in so doing to test the functional integrity of the center 
and the extremes of the retinal periphery. The patient is 
directed to say “now” the instant he sees the light, this in- 
dicates his Itg/il perception; then he is directed to reach out 


witli his hand and touch the source of the light (the ophthal- 
moscope), this indicates his light projection. If he is wholly 
unable to “perceive” the Hght, the eye is blind. If he is able 
to perceive “the light” but is unable to “project” it (locate 
its source) accurately, this result is recorded as “perception 
—present; projection— poor” (or other qualifying phrase 
lliat clearly indicates the condition). 

Tc^t ix-p,^ are also usuaUy marked with the metric scale 
(. meters being the equivalent of 20 feet, and % being the 
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equivalent of ~%o. Most cards also state after each line the 
percentage of normal vision tlie line represents. Where a 
distance of 20 feet is not available it may be obtained by the 
use of a mirror, the test type being placed behind the patient 
and the letters reflected into the mirror hung on the wall 
opposite tlie patient. There is also a visual testing apparatus 
on tlie market which enables one to test vision at any dis- 
tance. When the patient is an illiterate, a card is used with 
the letter E placed in different positions, the patient being 


tnt 

Ul 

3 111 

E bl B 
E a 111 ni 

uj 3 E m m 

u nE ¥2 a E 


Fig. 143. — ^Test types for illiterates. (May, “Diseases of the Eye,” Courtesy of 
William Wood and Co.) 


directed to indicate by his hand the direction of the arms of 
the E (Fig. 143). The symbols for recording vision may be 
either those of the Latin words, ‘‘ocnliis dexter” abbreviated 
to tlie symbols, O.D., or its English equivalent, R.E. (right 
eye) and "ocultis sinister” abbreviated to the symbols, O.S., 
or its English equivalent, L.E. (left eye) or “oculus uterque” 
abbreviated to the symbols O.U., or its English equivalent, 
B.E. (each or both eyes). The complete formula for record- 
ing the vision should, for e.xample, read: 
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Vision 

O.D. (or R.E.) ”%o 
O.S. (or L.E.) -%o 

Test jor Near Vision— Vox this test a small printed card 
upon which is printed a series of paragraphs in different size 
type is used, called Jaeger’s test types (Fig. 144). Each 

No. 1. 

• U •f • ••n. 

IkWm Vm UUU •rvOT^unr tHW l* Ut •r U 

WUttAt. •*<•*•(^^*^^7**^*'***** 

No. 42. 

matory dbf**ei Of lie con*#<iofnc«* of conilW 
taUotsftl dbKirdftt, rroultit cood, tkooxH tt^ 

ACDteoen Uc^ Uul utrem* derelfrpmtnt 

No. 3. 

^blch follows abundant use In 
higher types of occupation. But 
^vub the literary worker It Is difler- 

No. 4. 

ent ; keeping pace more or less 
■with mental activity, the eye 
is constantly called upon for 

No. 5. 

action, in reading for infor- 
mation and reference on the 
one hand, in recording the 

No. G. 

fruits of such occupation 
on the other. Observation 
has shown that deteriora- 

No. 7. 

tion in eyesight and 
changes in the form, and 
hence in the dioptric 

Fig. 144.— Test for near vision— Jaeger’s test types. (May, "Diseases of the 
Eye,” Courtesy of William Wood and Co.) 


paragraph is numbered. The patient with the card held at 
the usual reading distance (10 to 13 inches) is directed to 
read the smallest type paragraph he is able to read and the 
result is recorded for example, as: Reading = Taeeer —No 7 
4. Visual Held Tests for Form and CoTor^Atii ' 
lactoo- method of disclosing gross changes in the visnal form 
field 15 as follows: Patient and examiner are seated near to 
and exactly opposite each other. To test the patient's 
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cj'c for a field of vision, the patient covers his left eye, the 
examiner his right eye; each looks directly and steadily at 
the other’s open eye throughout the test. The examiner then 
extends his left arm, with fingers spread apart, to his extreme 
left in the horizontal plane and slowly brings the fingers in- 
ward midway between the patient and himself. The patient 
is directed to say “now” the instant he sees the advancing 
fingers. The examiner uses his own recognition of the ad- 
vancing fingers to check the patient’s responses; a marked 
discrepancy between the two is evidence of impairment of 
the visual field in the meridian tested, in this case the tem- 
poral field. The nasal field is similarly tested by the examiner 
extending his right arm and slowly advancing them to his left 
with fingers spread to his extreme right; likewise the upper 
and lower fields by alternately advancing the fingers from 
the extreme upward position, downward and then from the 
extreme downward position, upward, the directions to the 
patient being the same as in the first instance. The patient’s 
left eye form field of vision is tested in the same way, the 
patient covering his right eye, the examiner his left. The 
color fields also may be tested in a similar way using small 
squares of colored paper suspended between the points of a 
writing pen. For more refined tests of the visual fields it is 
necessary to employ the perimeter, campimeter or the various 
screens. 

S. Testing" the Tension of the Eye. — This is quite satis- 
factorily done with the fingers. The patient is directed to 
look downward and to avoid “squeezing” the lids. The ex- 
aminer tlien places the tips of the index finger of each hand 
upon tlie closed upper eyelid, approximately just back of the 
corneal periphery and gently dimples or palpates the under- 
lying eyeball and thus obtains information of its degree of 
hardness or softness. The tension of the fellow eye is the 
standard for comparison (Fig. 145). The symbols used for 
recording the findings are: T= meaning tension; the letter 
N= meaning, normal,, and the signs plus -f and minus — , 
used as follows: 
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T=n = normal tension. 

T+1 = appreciable hardness. 

T-b2 = decided hardness. 

T4-3 = stony hardness. 

T— = diminished tension. 

T— 1 = appreciable softness. 

T — 2 = decided softness. 

T — 3 =: very soft. 

For more exact tension estimates the tonometer is used. 

6. Oblique Illumination Test (Lateral or Focal).— 
This test supplies information of eye structures which occupy 



Fig. 145.-Testing of tension. (May, “Diseases of the Eye, 
William Wood and Co.) 


Courtesy of 


the area from the cornea to the denth nf tLc t • 
of the \dtreous, viz— the romon portiom 

iris, the pupil ihllens ' '^^^ber, the 

lating the pupil wiU enable oL^”rstudv°° vitreous. Di- 
presence of iris adhesions to thp . f mmutely the 

(anterior sjmechiae), the lens and 

the vitreous. For more accuratP p • portion of 

vitreous, however, the direct 

The oblique illumination T 
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tlie magnifying lens. Tlie test should be conducted in a dark- 
ened or better a dark room (Fig. 146). The light is placed 
appro.ximately IS inches to tJie side of and slightly in front 
of the patient and on a level with his eyes. The examiner 
adjusts tlie loupe to his own eyes, holds the focusing lens at 
its rim witli the tliumb and index finger, applies his little 
finger to the patient’s face to steady it, and concentrates the 
light on the patient’s cornea. The focusing lens should not 
be tilted, but its surface should be at right angles to the light. 
For examination of the cornea, anterior chamber and iris, 
pupil and anterior portion of lens, the fight is concentrated 



Fig. 146. — Method of oblique illumination. (deSchweinitz.) 


on these structures in an oblique direction; for investigation 
of the central and posterior areas of the lens and forward por- 
tions of the vitreous its incidence should approximate the per- 
pendicular. For identification of minute foreign bodies in 
the cornea, iris or lens or fine opacities of cornea or lens a 
lessened illumination or utilizing the edge of the concentrated 
fight is more useful. The reactions of the pupil may also be 
investigated with this test, but they are perhaps better in- 
cluded in the special test of the pupils. 

7, Pupil Tests. — These tests should be carried out in a 
dark room. They determine the pupil equality, its regularity 
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of outline, size and reactions. The reaction tests are three, 
direct light, consensual and accommodation convergence. The 
direct light reaction is made by alternately reflecting light— 
either with the focusing lens or the ophthalmoscope on and 
off the pupil and noting its response; ^e consensual reaction 
is tested similarly, except the reaction of the unilluminated 
eye is observ^ed; the accommodative convergence reaction is 
obtained by holding the fingers in the midline close to the 
eyes and noting both the convergence of both eyes and the 
associated pupillary contractions, as the fingers are brought 



Fig. 147.— Direct illumination. (Curt Adams.) 


close to the eyes. The clinical value of these pupillary tests 

IS important and they should be made as a routine in all 
examinations. 


8. Durert lUumination Test.-This test is made by re- 
fltxung light into the eye with the ophthalmoscope used either 
iwlh the aperture or any convex lens desired, held approxi- 
mateh a foot from the patient’s eye (Fie U?) it Ic ^ j .t 
,he conditioo of the mrfl-iho . ' 
lens and silreous; opacities in these appear^T^ 
dark span,: ;t paUentbe requested to Le I eye q^ 
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in \ariotis directions and suddenly halt its movement, floating 
ojwcitics in the vitreous, as dark spots, will float by the illu- 
minated pupil. 

9. Ophthalmoscopic Test. — good electric ophthalmo- 
scope is required (Fig. 148). The direct method is satisfac- 
tory for the usual examination; it gives a magnification of IS 
diameters and presents the eye structures in the upright or 
natural position. It is usually necessary to dilate the pupil 
to obtain a satisfactory view. For this purpose either cocaine 
— 4 per cent solution or euphtalmine — 2 per cent solution or 
homatropine — 2 per cent solution is used; 2 to 3 drops of 


Fig. 148. — Use of ophthalmoscope — direct method. (May, “Diseases of the 
Eye,” Courtesy of WilUam Wood and Co.) 


solution instilled at five-minute intervals being usually sufii- 
cient, ■ the eyes remaining closed during the period of instil- 
lation to avoid drying the cornea. The tension should always 
be taken before the mydriatic is used and if it is elevated a 
mydriatic should be omitted. Following the use of the mydri- 
atic, as a routine, 2 or 3 drops of eserine sulphate, M per cent 
solution, should be instilled at five-minute intervals to secure 
contraction of the pupil as a precaution against inaugurating 
a glaucoma. 

Examination of the Eyegrounds. — There are four ele- 
ments one must identify in examining the eyegrounds: The 
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optic disk (optic papilla); the maada; the rcthwl vessels and 
the general fundus (Fig. USa). Obtaining simply a general or 
“panorama” view of the eyegrounds as a whole is not suftiaent 
Each of the four elements or components above mentioned 

must be studied individually. , 

The Optic Disk.— This is the first element identified, it 
is a “landmark,” so to speak; it is the point of entrance of 



Kip USa— Normal fundus of the uniform stippled type. The papilla is 
oval, has sharply defined margins; is normal in color; the pigment epithelium 
is concentrated about the papilla and in the region of the macula. The dark, 
larger vessels, without dNtinct light streaks are the veins; the bright, narrower 
ones, with dbUnct light streaks are the arteries. (Adam Foster, “Ophthalmic 
Diagnosis”) 


the optic nerve in the eye and hence is often referred to as 
the nerve head; it is also the physiological “bhndspot”; the 
disk is located slifrhily nasal to the posterior pole of the'et^e- 
its form is circular or oval, pale pink in color, though this 
Nuntst m degree depending upon the pigmentation of the gen- 
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cral fundus, is usually paler on its temporal side, its margins 
are nell defined and two rings usually surround it — a white 
inner ring, the scleral, and an outer dark ring, the choroidal; 
on its temporal side a funnel-shaped excavation is commonly 
seen, the vascular funnel or physiological cup, caused by the 
separation of the nerve fibers, at the bottom of which may be 
seen the stippled gray dots of the lamina cribrosa (Fig. 149). 
The chief features concerning the optic disk to be noted are 



Fig. 149 .- — Oplitbalmoscopic view and longitudinal section of the disk. 
a. Central artery; v, central vein; £, physiological excavation; s, scleral ring; 
c, choroidal ring; r, retina; c/i, choroid; set, sclera. (May, "Diseases of the 
Eye,” courtesy of William Wood and Co.) 

its color, tlie definition of its margins, changes in its surface 
and its level (swollen, etc.) compared with surrounding retina. 

The macula {macula lutca — yellow spot) is located ap- 
proximately two disk diameters to the temporal side and a 
little below tlie horizontal meridian; it is identified as a rather 
oval ring, its long axis horizontal; a bright red spot at its 
center is tlie fovea centralis. Slight pathologic changes at 
the macula interfere seriously^ wiLli vision — it therefore should 
be inspected with e.xceeding thoroughness. 
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The Retinal Vessels . — ^At the disk the central vessels, 
artery and vein, divide into a main upper and lower branch 
and these again branch into temporal and nasal branches; 
the arteries are smaller, redder, run a straighter course, and 
their light streak is more defined tlian the veins, the veins 
are larger, darker, course more tortuous, light streak not so 
defined as the arteries; arterial pulsation is uncommon and 
probably pathologic; venous pulsation especially on tlie disk 
is not infrequent and is probably not pathologic; there is no 
consistency in the matter of vessel crossings, a vein may cross 
an artery or an artery a vein; an artery, however, never crosses 
an artery, nor a vein, a vein. The light streak of the arteries 
divides the vessel into two red lines; normally the walls of 
the vessel itself are transparent and cannot be seen, hence the 
red lines observed represent the column of blood in the vessel 
and not its walls. The important features of the retinal vessel 
to be noted are, the relative size of arteries and veins, variation 
in their caUber, undue tortuosity, changes in their walls, inter- 
ruptions in the blood current, hemorrhages along their courses, 
and pulsations. 

The General Fundus . — ^The general appearance of the 
fnndns is due to the red reflex of the vessels in the choroid 
and this appearance varies depending upon the amount of 
pigment in the choroid itself and in the retinal pigment layer. 
Examination of the eyegrounds of blondes, bnmettes, negro, 
mulatto and albino will familiarize one with these varied ap- 
pearances. 


The above described eye tests are definitely within the 
scope of tire general physician and may be carried out during 
the general examination mth a relatively smaU expenditure 
of time and effort. Necessarily the interpretation and clinical 
application of the findings will require some further study 
and investigation. This may be done by consulting one of 
the many excellent small volumes on medical ophthalmoscopy 
supplemented by practice in the use of the ophthalmoscope 
-m the schematic eye, equipped with colored disks illustratiL 
ilu- normal and pathological eyegrounds. ^ 


VoL. 10— 
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\\ c \\ili now discuss more or less briefly a few diseases in 
^\JiicIi eye symptomatology is a ratlier frequent feature, which 
will serve to emphasize tlie diagnostic value of eye symptoma- 
tology in general disease, 

headaches— EYESTRAIN 

Headaches are one of tlie most frequent and distressing 
maladies w'liich usually come first for relief to the general 
pli3'sician. Very many headaches may properly be classified 
as eye S3mptoms, especially those chargeable to “eyestrain.” 
These so-called “eyestrain” headaches are due to a variety 
of ocular causes, such as refractive errors, particularly hyper- 
metropia, low grades of astigmatism, fatigue of the cihary 
muscle, muscular imbalance, etc. 

The recognition of the possibility of headache being due 
to eyestrain is, therefore, a matter of interest and concern 
to tlie general phy^sician. There are a number of special fea- 
tures commonly associated with eyestrain headache which 
strongly suggest tlie likelihood of the eyestrain being the cause 
of the head distress. These special features may be briefly 
summarized as follows: 

The location of the headache is not always as one might 
expect a helpful diagnostic aid; any area of the head may 
be attacked; it is, however, quite usual to have it referred 
to the region of the eyes — mid, supraorbital, or frontal, and 
quite commonly to the region of the occiput; headaches pro- 
voked by use of the eyes, notably unusual eye demands, such 
as “shopping,” “theater,” “motoring,” “embroidering,” are of 
especial significance; the time of onset, while suggestive, is 
not a dependable factor, even the so-called “waking headache” 
which appears after a good night’s rest is often found to be 
an “eyestrain” headache, due to the fact that on awakening 
the accommodative function is called into instant and abrupt 
use and it is this accommodative strain and fatigue which 
plays the major role in headache due to eyestrain. Other sug- 
gestive factors are such “asthenopic symptoms” as blurring 
of vision, irritation and burning of eyes, spots before eyes, 
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redness of lids, blinking and lacrimation, photophobia, in- 
abihty to continue sustained use of the eyes without a feeling 
of fatigue or strain. Very frequently sufferers from low de- 
grees of refractive errors complain of symptoms such as vague, 
ill-defined headaches which completely disguise the origin of 
their difficulty as being due to eyestrain. A characteristic of 
this class of cases is that seldom do they associate their head- 
aches and other symptoms with their eyes and few of them 
have impaired \dsion. There are other very serious eye and 
general diseases in which headache is commonly an outstand- 
ing symptom. One of the most destructive of eye diseases, 
viz., acute inflammatory glaucoma, is the cause of severe head- 
aches and since its tendency is to rapid involvement of sight, 
its early recognition is paramount for conservation of vision. 
Fortunately, as a rule, in this disease suggestive eye symp- 
toms, such as foggy vision, redness of the eyeball, pain in the 
eye itself, dilatation of the pupil, and especially increase of the 
intraocular tension are associated with the headache and direct 
one’s attention to the eye as being its cause. It should be 
noted, however, that often in the early stages of glaucoma, 
the so-called “prodromal stage,” these suggestive eye symp- 
toms are often absent. These “prodromal types” should be 
kept strongly in mind; they are frequently only diagnosed 
by a very searching eye investigation. In the other variety of 
glaucoma— the noninflammatory type, the so-called chronic 
simple glaucoma — the patient may not complain of severe 
headache, but only, perhaps, of a vague, rather ill-defined 
head or eye distress and the eye exhibits no inflammatory 
signs, but is normal in appearance. This type of glaucoma 
is an insidious, destructive eye disease, common in elderly 
people and requires, as a rule, thorough repeated eye examina- 
tions to exclude it. 


Headache usually of a severe type is also often an out 
standing sNTnptom of brain tumor. The familiar symptom 
triad of headache, emesis and vertigo should always arouse a 
suspicion of brain tumor. Examination of the eyeground. 
.houW always ba done in such cases; it frequently dkclose! 
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Llic clinrnctcrislic eye symptoms of brain tumor, viz., optic 
neuritis or choked disk. 

Practical Eye Diagfnostic Summary, — In all patients 
suffering with Jieadaclies of any form, severe, vague or ill- 
defined, the eyes should be investigated. The presence of 
normal vision, the normal appearance of eyes as well as ab- 
sence of complaint of direct eye symptoms, does not rule out 
the possibilitj' of tlie eyes being accountable. In elderly pa- 
tients, particularly, glaucoma is the important eye disease 
to exclude and since increase of tension is the outstanding 
symptom of glaucoma, the tension should be taken as a routine 
in all patients. Low grade refractive errors, astigmatism, 
h3'permetropia, are tlie cause of a large number of headaches 
and therefore tlie refractive condition of the ej'^es should be 
determined. A persistent headache should always suggest 
brain tumor, and an eyeground examination should be made 
for confirmation. 

EXOPHTHALMIC GOITER 
(Parry’s Disease; Graves’ Disease; Basedow’s Disease) 

A great number of eye symptoms or signs have been de- 
scribed as associated with this disease. Among them the fol- 
lowing may be enumerated. Exophthalmos, von Graefe’s, Dal- 
ryniple’s, Stellwag’s, Moebius’, Kocher’s, Gifford’s, Suker’s, Jel- 
linek-Teillais’, ophthalmoplegia, etc. Of these, there are six 
symptoms, exophthalmos, von Graefe, Dalrymple, Stellwag, 
Moebius, Gifford, which are relatively constant and are com- 
monly accepted as being a part of tlie symptom complex of 
the disease. For clinical purposes, and without regard for 
the various tlieories assigned as causal factors in their produc- 
tion, I have found it of advantage to group these seven sj^mp- 
toms or signs in the following manner: Owe of them, the 
exophthalmos, concerns the position of the eyeball; four, the 
von Graefe, Dalrymple, Stellwag, and Gifford, concern the 
eyelids; one, the Moebius, concerns the movement of the ej’e- 
ball (convergence, etc.). These may be discussed briefly as 

follows: 
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Exophthalmos. — ^Exophthalmos, -when apparent, is the 
most striking symptom of Graves’ disease and is the symptom 
from which the term, exophthalmic goiter, usually applied to 
the disease originated. 

In the earlier studies of the disease the “tripod” of symp- 
toms — exophthalmos, tachycardia and thyroid enlargement 
were regarded as the “diagnostic syndrome” of Graves’ dis- 
ease. More recent clinical research has altered and amplified 
this concept. The symptom of exophthalmos, however, is 
stiU regarded, with such reservations as these later researches 
have suggested, as an important part of the symptomatology' 
of the disease. Formerly, it was believed that exophthalmos 
was an invariable accompaniment of the disease symptoma- 
tology. At present it is said to be absent in atypical cases — 
the so-called formes jrnstes ty^es. Bram believes that “exoph- 
thalmos occurs sooner or later in from 65 to 85 per cent of 
subjects of Graves’ disease.” 

In addition to the term, “exophthalmos,” the symptom — 
depending somewhat upon its degree — ^is often described as a 
“bulging” or “prominence” of the eyes; also as “pop-eyes,” 
“goggle-eyes,” “proptosis,” etc. 

The malposition of the eyes is straight forward, the degree 
of prominence varying from slight protrusion, at times difficult 
tp estimate, to extreme protrusion interfering with lid closure, 
the latter condition exposing the eye to the grave danger of 
comeal ulceration, panophthalmitis, possibly loss of the eye. 

The mobility of the eye is rarely impaired to any con- 
siderable degree. These two characteristics — ^the straight for- 
ward proptosis and the retention of practically normal mobil- 
ity of the eyeball, are of considerable value in differentiating 
from an exophthalmos due to orbital or nasal accessory sinus 
pathology'. 

Both eyes are usually involved. A difference in degree 
between the two eyes is frequent, notably in the early stages 

of the disease; only one eye may also be affected, the other 
appearing normal. 
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Willcbrand and Saenger report that in one-seventh of the 
cases the exophtiialmos is unilateral or is larger on one side. 
It is generally regarded as the first eye symptom to appear, 
though in the majorit}' of cases it is a late manifestation oc- 
curring subsequent to the otlier general manifestations, and 
persisting — possibly tlie last symptom to disappear. Its onset 
is more or less insidious and its evolution as a rule gradual. 
In certain cases, hou'ever, in which such factors as violent 
freight, emotional excitement, etc., are profound, its onset 
may be abrupt. Falta, for example, states that exophthalmos 
may even come on in one night or in a few days; Dock, that 
“it may come in in a few days or even minutes, but usually 
does so slowly, sometimes irregularly.” Apparently there is 
no dependable ratio between the degree of the exophthalmos, 
its distribution — ^mono- or binocular — ^in relation to the thy- 
roid enlargement and the intensity of the general symptoma- 
tology. 

The various views assigned as etiologic factors in the pro- 
duction of the exophthalmos are summarized by Fuchs as 
follows: (a) Engorgement of the orbital vessels; {b) irrita- 
tion of the sympatlietic causing tonic contraction of the im- 
striated muscle fibers running in the orbit from the equator 
of the eye to the orbital septum (Landstrom) ; (c) to the accu- 
mulation of fat in the orbit with edema of the ocular muscles 
(Foster Moore) ; {d) to suprarenal insufficiency (Shapiro and 
Marine). Plummer and Wider in an extended review of the 
subject state; “The vast amount of ch'nical evidence still 
indicates that the immediate cause of exophthalmos in exoph- 
tlialmic goiter is closely linked with actual changes in the 
function and pathology of the thyroid gland.” 

It is to be noted that exophthalmos often occurs independ- 
ent of endocrine difficulties, notably in corpulent individuals, 
patients with high myopia and those afflicted with anatomical 
peculiarities such as “tower skull” (Thurmschadel), lack of 
tone of the recti muscles, orbital and nasal accessory sinus dis- 
ease, and aneurysm. It has also been reported as occurring 
in chronic nephritis. 
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Various instruments are in use to measure the degree of 
exophthalmos — the exophthalmometer, statometer. Probably 
as satisfactory a means is to apply a straight edge vertically 
to the upper and lower orbital margins, the lids being closed. 
This edge, thus applied, in the normal position of the globe 
should just press gently upon the apex of the cornea through 
the closed lids. 

von Graefe’s Sign. — Normally the upper lid covers the 
same ratio of the cornea in the upward and downward move- 
ments of the globe and no portion of the sclerotic coat is 
visible. In the von Graefe sign as the eye is directed down- 
ward the upper lid does not follow it perfectly but lags be- 
hind with the result that a varying amount of sclera is ex- 
posed. The sign is elicited in the following manner: An ob- 
ject is held in front of and slightly below the patient’s eye and 
he is directed to follow its movements without movement of 


his head. The object is then slowly moved downward and if 
the von Graefe’s sign be present a varying rim of sclera will 
be seen between the upper margin of the cornea and the lower 
margin of the upper lid. Occasionally also, as the eye is 
moved in the upward direction the upper lid proceeds more 
rapidly than the eyeball, an impairment of synchronous func- 
tion will become evident, possibly in the form of a “jerking” 
of the upper lid. 

Solomon SoUs-Cohen (referred to by Bram) describes 
what he terms the “hitch sign” of the upper lid which he con- 
siders the larval form of von Graefe’s sign as follows: “When 


the eyelid begins its downward course over the eyeball it stops 
short (the hitch ) , then proceeds downward to complete its 
descent. WTien the lid is again raised it does so with a con- 
tinuous movement, but presents a sudden hesitancy or ‘hitch’ 
in its upward course.” von Graefe’s sign while an important 
eye sign of Graves’ disease may be entirely absent, be uni- 
lateral though usually invohdng both eyes, may fluctuate and 
apparently exhibit no dependable association with the eoiter 
ilsdt or the cxophaalmos. It is said, howver, to appear as 
an earlier eye manifestation and persists longer than the exoph- 
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lhalinos. Rejiorts ns to the incidence of the symptom vary 
from 15 to 55 per cent. 

Sharkey (referred to by Foster Moore) states that the 
symptom is not limited to Graves’ disease but that of 613 
cases of all kinds of disease, e.xcluding Graves’, it was present 
in 12 cases and that many people can produce it voluntarily. 

Willebrand and Saenger (referred to by Dock) give five 
theories of the cause of the symptom, \nz.: Sympathetic; 
central; action of the orbital vessels upon the levator; insuffi- 
ciency of the orbicularis; increase of the forces which cause 
elevation. 

Dalrymple’s Sign. — This sign consists of a retraction of 
the upper lid with consequent widening of the palpebral fis- 
sure, the sclera being exposed above and below the cornea. 
This produces in the patient the so-called of fright” or 

“staring expression.” According to Dock, “it occurs early, is 
rarely absent, varies from day to day and sometimes is more 
distinct on one side.” This sign is also found in hysteria, 
tetanus, pregnancy, and in maniacal maladies. Its cause is 
attributed to spastic contraction of the musculus tarsalis supe- 
rior due to irritation of the s 3 Tnpathetic (Fuchs). 

Stellwag;'’s Sign. — This sign consists of a diminished fre- 
quency of winking. Normally the fimction of winking dis- 
tributes the lacrimal fluid over the cornea, bathes it, clears 
the cornea of dust and prevents the corneal layers from dry- 
ing. Winking takes place normally, appro.ximately three to 
ten times per minute; in Graves’ disease it may not take place 
more than once in several minutes. Interference with this 
comeal protective function exposes it to irritation and infec- 
tion. It is not uncommonly an early symptom and is said to 
occur in 30 to 50 per cent of cases. 

Moebius’ Sign, — This sign is a reduction in the conver- 
gence function not attributable to muscular paralysis or exoph- 
thalmos. _ . 

Gifford’s Sign. — In this sign difficulty is experienced m 
everting the eyelid, and is regarded as of frequent occurrence. 

The foregoing resume of the ocular manifestations of 
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Graves’ disease emphasizes the value of these symptoms to 
the chnician as aids in the diagnosis and in estimaUng tlie 
clinical progress of the disease. 

Practical Eye Diagnostic Summary.— In all cases of suspected exoph- 
thalmic goiter, the eye and its appendages should be examined. The eye 
symptoms exhibited concern mainly the position of the eyeball, lid moxcmcnl 
and convergence. The various impairments of these— referred to should he 
investigated in a detailed way in every case. 

ARTERIOSCLEROSIS 

In November, 1931 a patient, aged fifty-nine, consulted me for change 
in reading glasses; no general complaints; considered himself to be in excel- 
lent physical condition. Examination of the eyegrounds disclosed an arterio- 
sclerosis of the retinal vessels of marked degree. He was advised to have a 
general physical examination. Within the following four months the patient 
was given a thorough general physical e-xamination in two different out- 
standingly recognized clinics. The findings of both clinics, other than hyper- 
tension of moderate degree, were negative. Approximately five months later 
the patient while attending a hockey game was stricken with cerebral hemor- 
rhage from which he later died. 


According to Fraser’s survey of life insurance mortality 
experience for the year 1934, “the mortality from the cardio- 
vascular-renal group (a group that includes heart disease, 
chronic kidney disease, apoplexy, and arteriosclerosis) far out- 
tveigh those from any other cause.” 

The sequential relationship of hypertension, arterioscle- 
rosis, the cardiovascular-renal group of diseases, and vascu- 
lar cerebral pathology, is, as yet, undetermined. Whatever 
the final verdict may be, it is exceedingly probable that arterio- 
sclerosis will occupy a prominent place in the final estimate. 
As Osier well says, “the tragedies of life are largely arterial,” 
and one may add, arteriosclerosis plays a major role in their 
enactment. Early recognition of a beginning arteriosclerosis 
is therefore of outstanding value in conserving life. The ret- 
inal vessels, in common wdth other general vascular structures' 
share in the attack of sclerotic processes; often they present 
evidraces of such invasion before it is manifested in other 
poruons o the body. It is not too much to say that no part 
of the body offers a more fruitful field and relatively e^asy 
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inelliod of obtaining reliable data concerning the condition 
of \ascnlar structures than that offered by the retinal vessels 
and fundus. Numerous observers confirm this view. 

Osier, for example, states, “Of all the vessels in which to 
see earl}"^ thickening, the retinal arteries are the most impor- 



Fig. 150. — A case of arteriosclerotic reUnitis. From a woman aged sixty- 
five, whose systolic blood pressure was greater than 300 mm. She died of 
“a stroke totally blind” four years and four months after the drawing was 
made. The arteries are very bright, the lower one showing a dotted refle.t, 
and when seen three j ears and one month later many of them were converted 
into fibrous threads. The veins are deeply cut into by the arteries; in one 
place a vein rides over a thickened artery. A few hemorrhages and a number 
of the discrete dots of arteriosclerotic retinitis are seen. The disk edges are 
blurred. (Moore, “Medical Ophthalmology,” J. and A, Churchill, Publisher ) 

fant.” Gunn observes, “ophthalmoscopic examination is one 
of the most read)' clinical means for the early detection of 
important arterial changes,’’ and Fricdetnvald notes, “the 
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most important aspect of ocular and especially retinal arterio- 
sclerosis is its diagnostic value in relation to general vascular 
disease.” Cabot writes, “arteriosclerosis may appear earlier 
or more clearly in the retina than elsewhere. 

The pathologic histology of retinal arteriosclerosis is of 
interest in interpreting the varied symptomatology. Adams 
\dew is, “microscopically, the process is seen to be due to a 
chronic inflammatory process, there being a proliferation of 
the endothelium of the tunica intima, and at the same time 
new formation of connective tissue and especially of elastic 
tissue. The endothelial proliferation occurs both in the ar- 
teries and veins." The obstruction of the retinal vessels, 
which those various lesions produce, affects the nutrition of 
the retinal structures and is therefore a major factor in im- 


paired retinal function. 

The arteriosclerotic changes which affect the retina and 
retinal vessels are many and various. The following abridged 
outline of deSchweinitz’ comprehensive summary presents the 
usual changes encountered. (Fig. 150.) 

“Alterations in the retinal vessels are also caused by 
chronic nephritis and general arteriosclerosis and present the 
following ophthalmoscopic appearances; (1) Alterations in 
the course and caliber of the retinal arteries, such as undue 
tortuosity, which is not significant unless it is associated with 
other evidence of disease; in the size and breadth of the ret- 


inal arteries, presenting as it were a beaded appearance. (2) 
Alterations in the reflections from and the translucency of 
the walls of the retinal arteries, manifesting themselves (a) 
in increased distinctness of the central light streak on the 
retinal vessel and an unusually light color of the entire breadth 
of the artety; (6) loss of translucency, so that it is impossible 
to see, as is possible in the normal state, through the artery 
and underlying vein at the point of crossing; (c) positive 
changes in the arterial walls consisting of whitish stripes in- 
dicating degeneration of the walls or infiltration of the peri- 
vascular Ix-mph-sheaths (perivascuUtis). (3) Alteration in 
the course and caliber of the veins, together with signs of 
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iiiccliaiiical pressure, manifesting themselves (a) in undue 
lorLuosit}', wliicli as in the case of the arteries is not signifi- 
cant c.vccpt in the presence of other disease; (b) alternate 
contractions and dilatations; (c) an impeded venous circula- 
tion where a diseased artery crosses it. The last is a sign of 
the utmost importance, (d) Changes in the venous walls, 
precisely ns they occur in the arteries, so that whitish stripes 
border tlie vessel and are indications of degeneration in its 
walls. Ofter associated with this one may see varicosities. 
(4) Edema of the retina, manifesting itself (a) as a grayish 
opacity, which may be present in the immediate neighborhood 
of the papilla, or in spots over the eyeground and along the 
course of the vessels, looking like a fine gray haze or in little 
fluff}’- islands far out in the periphery. (5) Hemorrhages, 
manifesting themselves as linear extravasations along the 
course of the vessels, roundish infiltrations scattered over the 
fundus, or in droplike form.” 

He further adds, “the significance of these lesions is of 
serious import. In addition to their relation to nephritis, they 
may be the forerunners of vascular sclerosis of the brain or 
indicate the presence of disease of the cerebral arteries. Their 
subjects are liable to hemorrhage in the brain and all its con- 
sequences.” The consensus of opinion is that no one sign or 
S3Tnptom in the retinal vessels or retina is pathognomonic of 
retinal arteriosclerosis. Moore, for example, points out that 
tortuosity of the arteries of itself is not a reliable index; 
deSchweinitz emphasizes, however, that a well marked tor- 
tuosity affecting the smaller vessels of the macula, indicates 
a marked degree of arteriosclerosis. 

Optic atrophy of gradual development may supervene as 
a result of the reduced blood supply occasioned by the sclerotic 
vascular disease. Oatman calls attention to a pulsation in 
the arteries, so-called “locomotion pulse” as one of the early 
evidences of retinal arteriosclerosis. He emphasizes as a diag- 
nostic aid the pulsation pressure test, viz.: “Healthy retinal 
vessels are very compressible while sclerosed vessels are com- 
paratively incompressible. If gradually increased pressure is 
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applied by the finger to the eye tire ophtlialmoscope will dis- 
close (1) strong venous pulsation on the disk; (2) arterial 
pulsation; (3) cessation of circulation and blanching of the 
vessels. Rigid vessels resist pressure and where retinal arterio- 
sclerosis is advanced neither venous pulsation nor blanching 
of the vessels can be produced by pressing on the globe with 
the finger.” 

Other suggestive symptoms of arteriosclerosis are spon- 
taneous subconjunctival hemorrhages in adults, edema of the 
lids and recurring conjunctival chemosis. hloore and many 
other observers stress the diagnostic value of the peculiar 
phenomena occurring at the arteriovenous crossings, such as 
indentations and obscuration of the underlying vessel, diver- 



Fig. 151. — To show the riding of a vein over a thickened artery in the 
retina. The shaded band on each side of the artery indicates its visible coats. 
From a man of sixty-five whose systolic blood pressure was 265 mm. The 
appearances were quite unchanged at the end of two years. (Moore, “Med- 
ical Ophthalmologj’,” J. and A. Churchill, Publisher.) 


sion of its course and interference with its visibility for short 
distances on either side of the crossing; these changes he re- 
gards as e\ddence of a high degree of sclerosis (Fig. 151), 
Knapp emphasizes that in appraising the ophthalmoscopic 
findings, refractive errors, conditions of acute toxinemia occur- 
ring in acute Bright’s disease, severe influenza, and a failing 
heart must be excluded. Thorington mentions the presence 
of sclerosis in retinitis pigmentosa. Cerebral arteriosclerocf'^ 

IS not necessarily to be predicated on a reUnal arteriocdero^P 
as the Wo may not coerist. Herter, however, atatc=,'tha't 
a positive finding of sclerosis of the retinal vessels assumes a 
similar condition in the cerebral vessels, but not the reveme ' 
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I^Ioorc believes tlint wJierc disease of the retinal arteries is 
evident, cerebral vascular disease is also present, but that in 
oO j)er cent of cases even an advanced disease of the cerebral 
vessels niaj' be present witliout tire retinal vessels being demon- 
strably involved. As to prognosis, INIoore states the tenure 
of life of patients who are tlie subjects of retinal arterioscle- 
rosis is uncertain, but a considerable number live for several 
or many years. Adams concludes that the prognosis is de- 
pendent upon the associated renal and cardiac changes and 
tliat it is aggravated by the presence of albuminuria and that 
it is better in older people. 

Practical Eyo Diagnostic Summary. — Early manifestations of general 
arteriosclerosis arc frequently seen in retinal vessels. Their early recognition 
have an important bearing in relation to the cardiovascular-renal group of dis- 
eases. The presence of sclerotic changes in the retinal vessels suggests arterio- 
sclerosis, syphilis, or nephritis. Routine lamination of the eyegrounds is 
therefore of outstanding value in general e.^amination. 

The important changes to be sought for in ophthalmoscopic e.Tamination 
of the retinal vessels arc — undue tortuosity, particularly of the vessels near 
the macula, beaded appearance — accehtuation of the central light stream and 
sheathings (whitish stripes bordering the vessels) of the sheaths, indentation 
of and lack of transparenej' at vessel crossings, locomotion pulse, changes in 
caliber, retinal infiltrations; in addition, edema (grayish opacity) of the retina, 
retinal hemorrhages, the pulsation pressure test phenomena, edema of the lids, 
recurring conjunctival chemosis, and subconjunctival hemorrhages. 

BRAIN ABSCESS 

In December, 1930 a young man of twenty-four came under my care 
suffering from severe, persistent headaches. Several years previously he had had 
a right simple mastoid operation, 'iyc c.xamination was negative. Other find- 
ings, however, suggested a susp;j!i,a of brain abscess, which was concurred in 
by an eminent neurologist. Blood examination, however, disclosed the Plas- 
modium malariae of Laverin and the diagnosis of malaria. 

This case is cited more particularly to stress the value of "routine” in 
c.xamination. 

The diagnosis of brain abscess is almost always difficult. 

It is generally accepted that they have their origin as com- 
plications of infective processes originating outside the cranial 
cavity, such as diseases of the ear, mastoid, nasal accessop' 
sinuses, heart, lungs, etc. In making the diagnosis of brain 
abscess, therefore, it is necessary to establish the causal rela- 
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Uon between the original focus and in addition exclude as 
possible explanations of the symptoms presented a host of 
other diseases such as brain tumor, meningitis, apoplex>s 
cerebral syphilis, encephalitis lethargica, etc. A problem of 
this magnitude demands that every source of possible aid be 
utilized. The eye not infrequently exhibits symptoms in brain 
abscess which may, in connection with the other symptoms, 
prove of considerable value in the diagnosis and localization. 
An enumeration of the eye symptoms which may occur in 
the various types of brain abscess includes the following; 
Photophobia, diplopia, optic neuritis, papillitis, choked disk, 
nystagmus, pupillary disturbance, hemianopsia, oculomotor 
and abducent nerve paralysis and sensory aphasia. The most 
important of these is optic neuritis. According to Gowers, 
optic neuritis occurs in two thirds of the cases and if the 
abscess has existed for more than four weeks it is found in 
three fourths of the cases; also, that if it is limited to, or more 
pronounced on one side the abscess is likely to be on that side. 
Practically all observes agree that the optic neuritis, in par- 
ticular the swelling of the papilla, is seldom as marked as in 
brain tumor, and also that optic neuritis and choked disk are 
more frequent manifestations of brain tumor and meningitis 
than of brain abscess. It is also said that optic neuritis and 
choked disk are more common with cerebellar than with cere- 
bral abscess. Choked disk is generally regarded as an expres- 
sion of extreme increased intracranial pressure, as may occur 
in brain tumor. It is not a usual manifestation of brain ab- 


scess but is more common in brain tumor, occurring in 71 per 
cent of cases; in brain abscess in 2.2 per cent (Uhthoff), due 
perhaps to the usual absence of increased intracranial pres- 
sure in brain abscess and its usual presence in brain tumor 
Sharpe, for e^mple, states, “Unlike most brain tumors (ex- 
cluding the gliomas) which produce an increase of the intra- 
cranial pressure by their added tissue formation or by a block 
age of the ventricles, brain abscesses, on the contrary, replace 
bram Ussue so that miss the escape of cerebtosptoal Smd 
from ventncles ,s blocked by a large subtentorial atecess fa 
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iiitTtion there are produced no signs of a marked increase of 
the intracranial pressure.” 

l‘.,ggleton’s deductions are, “A moderate grade of papille- 
dema is a frequent manifestation of cerebellar abscess; papille- 
dema is frequentl}' seen in occipital lobe abscess; papilledema 
is usually absent in front lobe abscess; transient or fixed hemi- 
anopsia of the homonymous type, for form and colors is a 
valuable localizing sign of temporosphenoidal lobe abscess 
and should always be sought for; vertical nystagmus and lat- 
eral deviation of the eyes when present are definite indications 
of cerebellar involvement; ocular paralysis is of no localizing 
value.” 

Photophobia may be present in the early stages, but it is 
of no determining value as to localization or stage of abscess. 
Diplopia occurs occasionally in temporosphenoidal and frontal 
lobe abscess. Wyllie states that the state of the pupil does 
not assist in the diagnosing of the abscess but is of decided 
value in deciding the stage and the side on which the abscess 
is located — equal pupils which respond actively to light and 
accommodation indicate the early purulent stage; if the pupils 
lose their activity and become sluggish or stable it is an indi- 
cation of the terminal stage; if unequal, one being widely 
dilated, the abscess will likely be found on the side of the 
widely dilated one; if both pupils are widely dilated the ab- 
scess is probably large. Vision may be affected and its prog- 
nosis is uncertain depending on all the factors entering into 
the case. Wliile the eye symptoms of brain abscess are of 
aid in diagnosis their absence is not to be interpreted as an 
indication that a brain abscess is not present. 

Practical Eye Diagnostic Summary. — In all suspected cases of brain ab- 
scess, a field of vision for both form and color should be taken n-fth especial 
emphasis on disclosing if an homonymous hemianopsia be present which is a 
valuable eye symptom, pointing to a temporosphenoidal lobe abscess. The find- 
ings on first e.xamination may not be complete but suggesUVe, later, tests may 
confirm the early suggestive features, hence, all the foregoing eye tests should be 
repeated at frequent intervals. The pupils should be carefully e.xainined fw 
equality and reaction. The cyegrounds, especially the papilla, carefully studied 
for early evidences of optic neuritis. 
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brain tumor 

In June, 1930 a young girl of nineteen was referred to me for an eye 
examinatioir to determine if glasses might imt relieve the ^vere headaches 
from which she had suSeted for some time. She had recently been 
for gallbladder infection, the diagnosis of this condition bemg largely ba^ 
on the presence of gastro-intestinal disthrbance, persistent severe headaches 
and janndice. No reUef resulted from the operation. Eye strain was con- 
sidered as a possible cause of the headaches. The eye lamination disclosed a 
well-marked choked disk involving both eyes and the diagnosis of brain tumor 
was made. 


The eye symptoms of brain tumor are of outstanding sig- 
nificance, diagnostically and prognostically, and frequently 
are determining factors in appraising, the clinical progress of 
the cerebral lesion and its proper therapeutic management. 

It should be recalled, however, that these eye symptoms are 
not of themselves as a rule determining elements but must be 
considered only as a part of the clinical ensemble of symp- 
toms presented. The chief eye symptoms of brain tumor are; 
(1) Those involving the optic papilla and retina; (2) changes 
in the visual fields for form and color and alterations of the 
blind spot; (3) impairment of the light sense. Of these symp- 
toms the most important is that affecting the optic nerve head, 
commonly referred to as choked disk, papilledema, papHlitis, ■ 
optic neuritis or by the German designation, “Stauungs- 
papille.” It is present in 80 to 90 per cent of cases. Foster 
states that choked disk is absent in only 5 to 10 per cent of 
cases and these are mainly tumors of the frontal brain and’ 
of the hypophysis. As a preliminary to the discussion of the 
symptom, choked disk, it is well to refer briefly to certain 
anatomical relations of the cranial cavity, brain, optic nerve 
and retina which have an important bearing on the evolution 
of this eye sjmiptom and the general accepted theory of its 
production. (Fig. 152.) 

The eyeball, optic ner\'e and retina are essentially out- 
gronlhs of the brain. The retina is in reality an expansion 
of the brain and the optic ner\re may be regarded as a cerebral 
tract. Each optic nen-e trunk is made up of nerve fibers sepa- 
rated by neuroglia and held together by connective tissue. 

VnL, 10—77 
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Fig. 152. — Longitudinal section through the head of the optic nerve. In 
its passage through the sderoticochoroidal canal the optic nerve shows an ir- 
regular conical contraction. The fibers of the nerve are collected into bundles, 
n, separated by septa, s. Under the form of rows of nuclei, which belong to 
the ncurogh'a cells, the continuation of the septa can be followed to the head 
of the optic nerve. The a.vls of the nerve is occupied by the central vein, v, 
and the central artery, a, which is situated to the nasal side of the vein. The 
optic nerve is traversed transversely by the lamina cribrosa, which separates 
the trunk from the head of the nerve. The fibers of the lamina cribrosa arise 
from the wall of the scleral canal, traverse the nerve in a slightly concave arch 
(the concavity being directed to the front), and are inserted into the connec- 
tive tissue that accompanies the central vessels. About at the level of the 
inner layers of the choroid, the nerve fibers diverge like a sheaf, so as to 
form a funnel-shaped depression — the vascular funnel, G. More fibers pass 
to the nasal than to the temporal side of the papilla, for which reason the 
former side is the higher. The fibers of the optic nerve pass over into the 
fiber layer (1) of the retina. Succeeding this are the other la 3 'ers of the retina, 
namely the layer of gangUon cells (2), the inner pIe.xifonn layer (3), the layer 

of inner granules or bipolar cells (4), the outer pIe.viform layer (5), the layer 

of the outer granules or of the bodies of the \’isual cells (6), the limitans 
e.vterna (7), and the layer of rods and cones (8). The layers of the retina 
stop short at the head of the optic nerve, the outermost layer, 8, extending 
the furthest in. The innermost fibers of the sclera which form the wall of 
the scleral canal, accompany the optic nerve backward and form its pial 

sheath, P, which is in intimate relation with it. At a point further back 

from the nerve head the outer layers of the sclera are reflected backward and 
form the dural sheath, D, which envelops the nen-e loosely. Between these 
two sheaths lies a third, the arachnoid sheath. A, which dhndes the intervaginal 
space of the optic nerve into the subdural space, sd, and the subarachnoid space. 
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Lymph channels occur between tlie connective tissue and die 
bundles. The nerve trunk is surrounded by tliree enveloping 
sheaths,- the dura, arachnoid and pia, which are the direct con- 
tinuation of the cerebral meninges. Between the dura and pia 
is the intravaginal space which is divided by the arachnoid 
sheath into the lymph spaces, the subdural and subarachnoid. 
Both of these lymph spaces originate in and are continuous 
with the corresponding cerebral channels. These enveloping 
sheaths terminate by a cul-de-sac in the sclerotic coat of the 
eye near the lamina cribrosa. The central vessels (artery and 
vein) of the retina run in the axis of the optic nerve to the 
optic papilla where they enter the eyeball and spread out over 
the nerve head as the central retinal vessels. They are pre- 
sumed to have no anastomosis and are regarded as end-arteries. 
The connection of the cerebral lymph spaces with the sheaths 
enveloping the optic nerve, and in particular their termination 
in a cul-de-sac in the immediate neighborhood of the optic 
nerve, favors blockade and compression of the nerve at this 
point. This a'natomical arrangement explains the readiness 
with which an increase of intracranial pressure may by com- 
pression affect the nerve head and retinal vessels and produce 
in the eyegrounds the familiar ophthalmoscopic picture of 


sa. Anteriorly, both end by a cul-de-sac in the substance of the sclera; b, is 
the cross section of one of the numerous subarachnoid trabeculae which con- 
nect the arachnoid to the pial sheath. In the wall of the scleral canal is seen 
the cross section of some blood vessels, belonging to Zinn’s scleral circle. Be- 
tween the sclera, S, and the retina, it, lies the choroid, C/i. The innermost layer 
of the latter, the lamina vitrea, 10, is the one that extends the furthest in 
toward the nerve head, and the fibers of the nerve are constricted by the edge 
of the lamina. Upon the lamina vitrea lies the pigment epithelium, 9, which 
belongs to the retina and which on the nasal side extends as far as the lamina 
vitrea, but on the temporal side stops somewhat short of it On both sides 
pigment epithelium gets to be thicker and more pigmaited toward its 
edg^a state of things which answers to the choroidal ring that can be seen 
with the ophthalmoscope. The succeeding layers of the choroid, the chorio- 
capillaris, 11, and the byer of medium and large-sized vessels 12 do not 
c^tend ,uito up to the optic nerve on the temporal side, We a byer 
conncclnc tissue representing a continuation of the sclera iub in hnt 

Spincott Ophthalmology,- Courtesy of Tb” 
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cliokcci disk. Ihc fibers making up the optic nerve along with 
the vessels imbedded in tlicir substance enter the back part 
of the eyeball through a rather intricate aperture known as 
the foramen sclcrae and on reaching the interior eye spread 
out over its posterior inner surface to form a nerve carpet, 
the retina. The optic nerve trunk does not enter the eyeball 
at tlie foramen sclerae through a single large opening but in 
Uie following manner (modified from Fuchs). The sdera 
divides into an outer and inner portion. The outer portion, 
constituting two tliirds of its thickness, is not perforated at 
all, but is reflected backward and enfolds the trunk of the 
nerve forming tlie dural sheath; the inner portion, along with 
a small portion of clioroid process traverses inward form- 
ing a septum or diaphragm which is perforated b}’’ numerous 
openings tlirough whicli the separate bundles of nerve fibers 
pass. This perforated diaphragm resembles a sieve, hence 
the name "lamina cribrosa” applied to it. The optic nerv'e 
at the foramen sclerae and especially at the lamina cribrosa 
is tightly enclosed between firm fibrous walls and when swell- 
ing of the optic nerve takes place, constriction and strangu- 
lation of it usually occurs. Viewed with the ophthalmo- 
scope, the lamina cribrosa, when present, appears on the disk 
surface as a small stippled zone made up of grayish dots and 
white interspaces. The dots are the nerve fibers and the white 
interspaces are the septal partitions between the apertures. 
The central vessels enter with the nerve fibers, divide and 
traverse tlie retinal surface. The separation or diverging of 
the nerve fibers and vessels on the nerve head produces a 
funnel-like depression called the vascular or physiologic cup 
the bottom of which may present a stippled appearance, the 
lamina cribrosa. The area of entrance of the nerve fibers and 
vessels to the eyeball is known variously as the nerve head, 
the optic disk or papilla. The two optic nerve trunks proceed 
backward from the eyeball and join at the chiasm. In the 
chiasm the fibers of each trunk divide, semidecussate and form 
optic tracts, each of which is a composite of nerve fibers from 
its own and the opposite side, a left and right. The optic tracts 
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proceed backward respectively to the right and left pnmarj' 
subcordcal optic centers and visual areas in the occipital lobe. 
(Fig. 153.) The nerve fibers of accommodation, convergence 
and of the pupil pass from the optic tract to the oculomotor 
nucleus and from this nucleus send fibers in the trunk of the 
oculomotor ner\^e to the pupil, to the muscles of accommoda- 
tion and convergence. This semidecussation of nerve fibers at 
the chiasm and the distribution of the tracts explains the vari- 
ous pupillary, accommodation, convergence and hemianopic 
phenomena frequently exhibited in cerebral neoplasms and 
other intracranial disturbances which often provide important 
eye symptomatology in the diagnosis and localization of the 
lesion. The chiasm rests upon the sphenoid bone and is in 
intimate relation with the pituitary body, the anterior end of 
the third ventricle, the infundibulum, internal carotids and 
the meninges. 

Many theories have been advanced to explain the develop- 
ment of choked disk, notably the mechanical and the toxic 
or inflammatory (Fig. 154). The consensus of opinion favors 
the mechanical theory. Cushing observes, “It seems in aU 
probability a stasis edema from the forcing of the cerebro- 
spinal fluid into the meningeal sheath which invests the optic 
nerce.” Fuchs’ comprehensive explanation of the way choked 
disk may be produced by an intracranial growth is of interest, 
“A brain tumor as a result of its growth arrogates constantly 
more and more space to itself within the cranial cavity. Hence, 
as the skull is unyielding there arises an increase in the intra- 
cranial pressure. Owing to this increase the return flow of 
hmiph in and about the optic nerve is impeded and a stasis 
of hunph occurs producing an edema of the nerve trunk, 
This edema causes a compression of the central vessels, a 
compression which makes its influence felt, sooner and to a 
higher degree, in the central vein of the optic nerve than in 
the central arterj'. As there is constantly pouring into the 
papilla through the arter>^ a quantity of blood which cannot 
be completely carried away again by the contracted central 
vein, venous engorgement of the optic nerve and consequently 
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Fig. 1S3. — Sv-hematic representation of the pathways. The field of \'ision 
common to the two eyes is composed of a right half, G, and a left half, G\. 
The former corresponds to the ieft halves, 1 and li, of the two retinae, the 
latter to the right halves, r, and n. The dividing line between the two halves 
of the retina is formed by the vertical meridian. This passes through the 
fovea centralis, /, in which the visual line (F) dravm from the point of fi-^- 
ation, F, impinges upon the retina. The optic nerve fibers arising from the 
right halves, r, and n, of the two retinae (indicated by the dotted line) all 
pass into the right optic tract, T, while the fibers belonging to the left halves, 

1 and li, of the two retinae pass into tract Ti. The visual fibers of each 
optic tract pass to the cortex of the occipital lobe, £, forming Gratiolet’s ophc 
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swelling Of the latter developed. This swelling of the nerve 
leads to its incarceration at the spot where it fits so tig > 



Pig. 154. — LocgilvuUnal section through the head of the optic nerve in 
choked disk (magnified 14 X 2). The disk is greatly swollen, so as to project 
above the level of the adjacent retina and form at the base an annular pro- 
trusion, n. There is a cellular infiltration, particularly along the minuter 
blood vessels, e, for which reason the latter appear specially prominmt. The 
redna, r, is thronm into folds about the circumference of the disk, in conse- 
Quence of the swelling of the latter j the choroid, c/i, and the sclera, r, are 
normal, as is the optic nen’e posterior to the lamina cribrosa. Here there is 
present, simply a dilatation of the interva^al space, i, through accumulation 
of fluid, by virtue of which the greatly folded arachnoid sheath, ar, becomes 
especially prominent; du, dural sheath; p, pial sheath. (Fuchs-Duane, “Te,vt- 
book of Ophthalmology,” J. B. Lippincott Co.) 


in the foramen sclerae and consequently extreme edema de- 
velops in the strangulated nerve head. This edema consti- 
tutes what is known as choked disk which therefore consti- 


radiation, 5; the pupillary fibers, m, go to both oculomotor nuclei, K and Ki. 
Eacli of these latter consists of a series of partial nuclei, one of which 
sends fibers, P, to the sphincter iridis, another sends fibers. A, to the ciliary 
muscle (muscle of accommodation), and a third sends fibers, C, to the con- 
verging muscle (internal rectus), i. All three fibers run in the trunk of the 
oculomotor nerve, Oc. Division of the optic tract at gg or ee produces right 
hemianopsia, and in the former case there would theoretically be no reaction 
to light on illuminating the left half of eiUicr retina (hemikinesis) . Division 
of the chiasm at ss produces temporal hemianopsia. Division of the fibers tit 
.aholLshes the reaction of the pupU to light, but leaves the associated reaction 
of the pupfl to accommodation and convergence unaffected. (Fuchs-Duane 
TcMhook of Ophlhalraologt-,” Courtesy of J. B. Lippincott Co ) 
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(iitcs n very important symptom of increase of tlie cerebral 
pressure.” The ophthalmoscopic picture of choked disk has 
been summarized by IMarcus Gunn in five stages: 



Fig. lS4a. — Choked disk at its acme. Scarcely a trace can be seen of the 
margins of the papilla, but the latter seem to send tonguclike processes into the 
retina. The papilla is distinctly elevated, as can be seen from the course of 
the vessels, and e.vhibits a radiating striation. A number of hemorrhages, also 
striate in form, give the disk quite a specific appearance. The disproportion 
between the arteries and the veins is so great at the acme that the former 
are scarcely visible, while the latter leave the papilla as broad, tortuous bands- 
Some white patches of degeneration are \dsible in the retina. There arc onl> 
a few retinal hemorrhages in this case, but they are often much more numerous. 
The vision in this patient was normal. (Adam Foster, “Ophthalmoscopic Diag- 
nosis.”) 

1. The earliest ophthalmoscopic signs are increased red- 
ness of the disk, loss of definition in its edges, slight promi- 
nence of its surface and narrowing of the physiologic pit. 
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2 As a, rate whiclr varies much in different cases and 
which seems to bear a decided relation to the degree of intra- 
cranial tension, the swelling of die papilla increases, the physio- 
logical pit disappears and the disk edges become quite ob- 
scured. Along with these signs there is now slight haziness 
of the surrounding retina and the retinal veins show evidence 
of retarded circulation. 

3. In an advancing case the next alteration consists in 
further swelling of the papilla so that it becomes more promi- 
nent and occupies a larger fundus area, the venous distention 
becoming more marked. Fine folds not infrequently appear 
in the edematous retina, particularly between the disk and 
macula and there may be retinal hemorrhages. 

4. The papilla becomes more opaque and sometimes more 
prominent, the hemorrhages increase in size and number and 
there are inflammatory exudations on the disk and surround- 
ing retina. At this stage vision has become impaired. 

5. The next stage consists in a gradually decreasing vas- 
cularity of the papilla, part of its surface becoming paler than 
normal, lyhile the prominence either persists or slowly sub- 
sides. At this time also we first note a change in the branches 
of the central artery in the form of diminished breadth — ^the 
state of atrophy with inevitable blindness. 

From the foregoing summary it is evident that in making 
an ophtlialmoscopic inspection of the eyegrounds for suspected 
choked disk our study of the nerve head should concentrate 


on the follovnng five cardinal features; (1) Its color and 
transparency, (2) definition of its margins or disk outline j 
(3) condition of level; (4) appearance of the physiologic pit; 
(5) condition of vessels; ratio in size of the retinal arteries 


and veins; evidences of retinal edema and retinal hemorrhages. 
The various stage above outlined in an advancing process 
show step by step progressive involvement of these five car- 
dinal features. The striking eyeground change of brain tumor 
IS that of the nen-e head, choked disk. It is markedly swollen 
and projects into the vitreous. Its edges overhang and the 
whole appearance resembles a gray mushroom. The vessels 
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emerging from the vdsciilnr funnel ascend over this mushroom 
swelling and may disappear as they descend its sides. The 
disk outlines, while more or less disturbed are still defined. 

'J'he second striking change is in the retinal vessels, the 
veins arc increased in size and Llie arteries contracted. The 
height of the swelling is estimated with the ophthalmoscope 
by comparing Uie refraction of the surrounding retina with 
the summit of the disk elevation, 3 diopters corresponding to 

1 mm. of elevation. A generally accepted rule is that the 
disk swelling must show an elevation of at least 2 diopters 
in order to be classified as a choked disk. Sharpe deplores 
the usual custom of relying wholly upon a disk elevation of 

2 diopters as an indication of intracranial pressure signifying 
a brain tumor. He emphasizes that when this amount of swell- 
ing occurs in die disk it is a late manifestadon of intracranial 
pressure and of brain tumor and that the padent’s chance 
of operative relief, conservation of vision, etc., correspond- 
ingly suffer when reliance is placed on such a late develop- 
ment. He points out that the earher evidences of disk and 
retinal vessel involvement whicli indicate intracranial pres- 
sure should be looked for and accepted as definite evidences 
of increased pressure intracranially. These early signs are 
slight dilatadon of the retinal veins and a blurring of the nasal 
margin of the disk, no “measurable swelling” of the disk being 
exliibited. These early disk and vessel changes must be ex- 
amined frequently to note their progress and they should, he 
advises, be corroborated as evidences of increased intracranial 
pressure by lumbar puncture and the spinal mercurial man- 
ometer. 

Visual impairment is exceedingly variable. It is often 
normal even in a well marked choked disk. It is not affected 
early in brain tumor due to the fact that the choked disk m 
such cases antedates the visual impairment and choked disk 
is, as a rule, a relatively late manifestation of brain tumor. 
Impairment of vision, therefore, is not a dependable symptom 
as a sign that choked disk is not present. It is necessaty in 
every case of suspected brain tumor, even when the vision 
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£ normal, to examine the eyegrounds to determine if a choked 
disk be present. In brain tumor the disk involvernent is al- 
most always sooner or later bilateral. Horsley believes that 
it is apt to appear earlier on tire side of the lesion. Neither 
the size of the tumor, the age of the process, its situation, i^ 
unilateral exhibition or intensity are of dependable diagnostic 
or localizing value. Small tumors frequently cause choked 
disk while large ones fail to produce the symptom. Tumors 
of the posterior fossa (cerebellum) are the ones with which 
it is most frequently encountered and it is usually an earlier 
symptom in tumors of this locality than in tumors of the 
cerebrum. Cerebellar tumors and those in the midbrain and 
the thalamus are reputed to produce a more intense choked 
disk with rapid invasion of visual function than those of the 
cerebrum, the subcortical, parietal or frontal regions. Tumors 
of the parieto-occipital regions, of the corpora quadrigemina 
and of the cerebellum are said to produce the highest per- 
centage of choked disk and that pontine tumors and those of 
subcortical origin comprise the majority of cases in which the 
symptom is absent. The types of brain tumor usually en- 
countered are glioma and sarcoma, in children the solitary 
tubercle. Choked disk is not exclusively a symptom of brain 
tumor; it may be present in albuminuric retinitis, brain in- 
juries, concussion, apoplexy, thrombosis, the internal type of 
hydrocephalus, meningitis, etc. The visual field changes which 
may be exhibited are concentric contractions, possibly inver- 
sion of the color fields and enlargement of the blind spot. 
The pupillary symptoms manifested are occasionally of help- 
ful diagnostic value. Radiations of white lines or dots about 
the macula resembling the “stellate figure” associated with 
albuminuric retinitis, sometimes occur (in IS per cent, Pat- 
ton). 


Diagnostic Snmmary.-There are no external changes of 
brain tumor. Vision may be normal in a patient 

Krn iVjpTA ir ^ 1 I » , ... 


the c\cbaU which suggest a ^vaon may ne normal in a patient 

with brain tumor even rvhcn there is a weU marked choked disk present 

iDCUdablp r»f 1^*.^:.. * . . . 


Choked di^k IS a d^dable s>Tnptom of brain tumor, occurring in SO to 91 
per i^t of cases. The only safe course in all suspected cases, particularly thos 
which exhibit the familiar sjTnptom triad of headache. vomiLg and Lrtigc 
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commonly ajsociatrd with hroin tumor, i.^ to examine the cyegrounds xtith tht 
ojditlinlmobCojie. Sudi examinations should be repeated at frequent interval. 
Choked disk is a relatively late manifestation of brain tumor. Early eyt- 
grouiid evidences of increased intracranial pressure arc slight dilatab'on of tie 
retinal veins and blurring of the n.isal margin of the disk without a measur- 
able stvelling of tlic disk. These should be looked for an confirmed by lumbar 
puncture and the spinal manometer. The specific ophthalmoscopic cridences 
of diokcd disk arc a grayish swelling of the disk surface of a mushroom char- 
acter rc.acliing a height of not less than 2 diopters, the definition of its margins 
being more or less mainl.aincd, the vessels being interrupted or disappearing 
as they descend along the sides of the disk swelling; the retinal veins being 
dilated, the arteries contracted. Such changes arc, as a rule, bilateral hut 
ma3' be unilateral or more accentuated on one side. Any change, however, 
of tlie disk, such as increased redness, blurring of its edges, sh'gbt prominena 
of its surfaces, etc., should cause concern and the possibSity of a brain tumor 
may be considered until it has been definitely excluded. A visual field test 
for form and color and of the blind spot should be included in the examination. 


EPIDEMIC ENCEPHALITIS 
(Encephalitis Lethargica; Sleeping Sickness; Nona) 

This disease has an added interest in view of the recent 
epidemics in Paris, Illinois, in 1932, and in St. Louis city and 
county in 1933. 

All medical writers are in agreement that eye symptoms 
are almost always a conspicuous feature of this disease, par* 
ticularly in its early stages, and tlmt their presence in con- 
nection with other symptoms is of distinct value in establish- 
ing the diagnosis. 

Barker, for example, points out that “In the acute or florid 
stage or first main stage, we meet most often with either, (1) 
a somncAeni-ophthahnoplegic syndrome or, (2) an irritative 
hyperkinetic syndrome (either choreatic or myoclonic),” and 
he adds that “a triad of symptoms — fever, somnolence and 
ophthalmoplegia — characterize the lethargic type of encepha- 
litis.” 

Among the eye symptoms which have been observed m 
this disease are the following; Ptosis, diplopia, accommodative 
pareses or paralyses, ophthalmoplegia of all varieties, com- 
plete partial ex- or intrinsic, impairment of globe movement 
upward or downward, nystagmus, “oculogyric crisis,” bleph- 
arospasm, inequalities and irregularities of the pupil, im- 



EVE SYMPTOMS IN 


DIAGNOSIS OP GENPEAE DISEASE 1229 



paired pupillary reflexes, mydriasis, myosis,^ Argyll Robertson 
pupil, optic neuritis, papilledema, oscillation of the g obe, 
photophobia, “myostatic rigidity” of the eyes, etc. 

An analysis of these ocular manifestations discloses that 
practically all of those enumerated have as their underlying 
pathology a paresis or paralysis of the nerves which supply 
eye structures and upon which these structures depend for 
functional integrity. 

The pareses or paralyses of the various ocular strupctures 
are more or less erratic and capricious in their exhibition, 
ranging from a paralysis of all the eye muscles, so-called total 
ophthalmoplegia; or attacking only all the external muscles 
of the eye, so-called external ophthalmoplegia; or perhaps 
only the sphincter pupillae and ciliary muscle, so-called in- 
ternal ophthalmoplegia; or only paired ocular muscles, such 
as the external rectus of one eye and the internal rectus of 
the other, so-called associated or conjugate paralysis. Two 
outstanding characteristics are usually conspicuous in the eye 
symptoms of epidemic encephalitis; (1) They are often tem- 
porary and evanescent in duration; erratic in course and be- 
havior and exhibit unpredictable and unstable dinical vaga- 
ries as to onset, tenure, recurrence or permanency; (2) fre- 
quently they also manifest a “selective” tendency; for exam- 


ple, of a group of ocular muscles supplied by the same nerve, 
only a few “selected” muscles — ^perhaps only one — of the 
group will be attacked. Various similar pareses and paral}^es 
also occur in syphilis, tabes, diphtheria, influenza, rheumatism, 
exposure to cold, various spinal and cerebral lesions, tubercu- 
lous meningitis, diabetes, toxic agents, ptomaine poisoning, etc., 
and these, therefore, must be excluded as etiologic factors! 
The presence of an Arg>dl Robertson pupil, for example, may 
be confusing. This pupillary phenomenon occurs quite regu- 
larly in tabes and srp^hilitic infection. Adler points out that 
if It be manifested in epidemic encephalitis it disappears rather 
promptly, while in sx’philis it persists. 

Pupillarr' disturbances, such as impaired reactions in- 
equalities. miosis, mydriasis, etc., occurring in epidemic en- 
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cephalitis are, as a rule, evanescent, vacillating, frequently dis- 
appearing quite promptly and perhaps recurring. In contrast, 
such i^henomena occurring in spinal and other cerebral lesions 
are more stable, constant and persistent. The motor ocular 
nerves, notably the third and sixth, less commonly the fourth, 
usually bear the brunt of the ocular invasion and produce 
such symptoms as disturbance involving pupillary reaction, 
its form, size, etc.; accommodative impairment; restriction of 
ocular and lid excursion; diplopia, ptosis, etc. 

It is customary to refer to so-called early and late symp- 
toms. Among the symptoms which are frequently referred 
to as early ocular manifestations are ophthahnoparesis, which 
Stevens states occurs in 75 per cent of the cases; the extrinic 
muscles of the eye are affected more frequently than the in- 
ternal. Moore states that of 168 cases reported by the Lon- 
don Government Board, in 20 per cent diplopia was an early 
manifestation; the S3rmptom disappeared rapidly as the dis- 
ease evoluted. Late ocular symptoms, those associated with 
the so-called residual or of the postencephalic parkinsonian 
stage, are blepharospasm, nystagmus, convergence, paralysis, 
anisocoria, oculogyric crisis, myostatic rigidity of the eyes. 

The oculogyric crisis symptom as referred to by William- 
son-Noble, “consists of spasmodic attacks of conjugate devia- 
tion of the eyes, most frequently vertical and often associated 
with a marked emotional factor. It is apt to be regarded as 
a manifestation of hysteria.” The myostatic rigidity of the 
eye symptom, so named by Cords but first referred to by 
Nonne, is described by Barlow as follows: “The face has a_ 
masked-like appearance, the action of the facial muscles ap- 
pears to be entirely abolished, and there is not a trace of 
mimicry in the face, the eyes are expressionless and stare 
vacantly into space or at some fixed object for many minutes 
and even hours at a time. Stellwag’s sign is also present. It 
is not a question of paralysis of the eye muscle in these cases, 
when the patient is aroused the eyes can be moved with an 
effort, but they soon assume the same fixed position.” B 
generally accepted that optic neuritis, papilledema or fundus 


eye symptoms in diagnosis oe general disease 1231 

changes are infrequent manifestations. Foster Moore believes 
that ptosis is the most common symptom; it is usually bi- 
lateral. 

Practical Eye Diagnostic Summary.— An eye investigation should be 
included in the general examination of suspected cases. 

It should be particularly directed to the lid and globe movement, the 
appearance of the pupU and the pupillary reactions, the accommodative and 
convergence range and an inspection of the eyegrounds. 


diabetes 

The ocular manifestations of diabetes are many and varied, 
involving the lens, optic nerve, choked disk, retrobulbar neu- 
ritis, retina, choroid, ciliary body, vitreous, external ocular 
muscles, the accommodation and refraction. The incidence 
of ocular involvement in the disease is reported as from 20 
to 33 per cent (Knapp). Groenouw classifies the eye lesions 
in order of frequency as follows: Cataract 30 per cent; retin- 
itis 23.5 per cent; optic neuritis 5.7 per cent; ocular muscle 
disturbance 3.9 per cent. Other manifestations occurring are 
refractive changes (including accommodation) , vitreous opaci- 
ties, iritis, thrombosis of retinal vein, hemorrhagic glaucoma 
and optic atrophy. Of these ocular symptoms those most com- 
monly met with in diabetes are disturbances oj vismi accom- 
modation and refraction, cataract, retinitis, and retinal hem- 
orrhages. Hirschberg states that the most common ocular 


manifestation is a contraction of the range of accommoda- 
tion. DeSchweinitz believes that premature presbyopia with 
failure to accommodate is a common and early symptom 
Changes in refraction, an increase of hypermetropia or the 
development of myopia, also occur. Inability to see clearly 
at Uie reading distance is common. Disturbances of vision 
particularly near vision, and the necessity for frequent changes 
of glasses is, therefore, suggestive of a diabetic ocular inva- 
sion. Visual impairment is of frequent occurrence and in 
general is said to be more accentuated in diabetes than -in 
albuminuria. The degree of impairment is dependent upon 
the e.xlcnt and the distribution of the fundus changes Futcier 
suue> that “of the ocular complications cataracf is the com- 
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nioncst.” Slcvcns observes “Cataract usually of the soft vari- 
ety and bilateral occurs in about 5 per cent of cases; it may 
be present in diabetics y'oung or old.” Two types of cataract 
occur in diabetes; one in young patients which is character- 
ized by a rapid onset and development, and the other in the 
old which evolutes gradually. Foster remarks that, “when a 
y’oung jierson develops in both eyes wdthin a few weeks from 
no known cause, cataracts which are evenly developed and 
when complete, may'' be seen bj’^ oblique illumination to be 
bluish white witli sectors radiating from the center that have 
a luster like that of mother-of-pearl, an examination of his 
urine will almost certainly reveal that he has diabetes mel- 
litus.” 

Fuclis’ view is that “the prognosis of diabetic cataract, as 
far as tlie operation upon it is concerned, is less favorable 
tlian in senile cataracts, because in diabetes wounds show less 
resistance to infection and moreover diabetes predisposa to 
iritis.” Most observers are in agreement wdth this view and 
urge that before operation be undertaken the diabetic procas 
should be reduced to the minimum and the patient’s physical 
condition improved to the utmost. 

Diabetic Retinitis. — Some difficulty may be experienced 
in properly evaluating Uie retinal changes due to an arterio- 
sclerotic or albuminuric pathology wdiich may coexist wft 
the diabetes. It is generally regarded that diabetic retinitis 
is not of frequent occurrence; that it is bilateral; that it aSects 
mostly older subjects and that it is a late manifestation o 
diabetes. DeScliweinitz mentions that in any"^ case of diabetes 


of long duration, retinitis is seldom absent although it may 
sometimes be difficult to find the lesions because they may 
exist in the periphery of the eyeground and especially so i 
the complication of high myopia or cataractous lens is pres- 
ent. Moore states that retinitis affects older people only an 
that it does not occur under the age of thirty-five. Fuchs thus 
describes the retinal picture: “It is characterized in many 
cases by the presence of small, brilliantly white spots ^ ^ 
retina which chiefly occupy the region of the macula lutea an 
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its vicinity, vrithout, however, presenting a stellate arrange- 
ment as in albuminuric retinitis. Sometimes by the confluence 
of small dots one or two large patches are formed which show 
by their crenated borders that they are composed of smaller 
dots. Between the white patches lie punctate extravasations 
of blood. The rest of the retina is transparent and the papilla 
too is unaltered. In other cases this characteristic picture is 
not present; in fact, diabetic retinitis may actually appear 



Hr 154(;.-Diabclic retinitis. Extensive white exudations in the macular region. 
(dcSchweinitz, “Diseases of the Eye.”) 

under the guise tj^pical of albuminuric retinitis or closely re- 
semble a retinitis circinata. Very rarely in young diabetics, 
t^pecially when nearing death, retinal lipemia is found, i.e.’ 
a condition in which on account of fat in the blood the retinal 
\csscls appear reddish-white or pure white.” Moore calls 
atlenlion to some special features which he regards as par- 
ticularly suggestive of a diabetic retinitis; (a) The patches 
of retinal exudate in diabetes tend to have sharp cut edges 
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arc often solid and soapy or waxy looking, are usually distrib- 
uted in an irregular manner and sometimes form an irregular 
ring well wide of the macula; (b) a star figure is uncommon 
and if present it does not acquire the degree of symmetry 
that may be seen in renal cases; (c) the soft edged cotton 
wool patches so frequent in severe renal cases do not appear 
in diabetes; retinal edema is never so marked and thus retinal 
detachment docs not result; (d) retinal hemorrhages are gen- 
erally in the deeper retinal layers and, therefore, are roughly 
circular in outline instead of being flame shaped; (c) the cir- 
cular retinal pigment spots which are not rare in the later 
stages of retinal retinitis are not seen in diabetes. 

Hirschberg describes a retinal picture called central punc- 
tate diabetic retinitis which he also regards as characteristic 
of diabetic retinitis. The optic disk is normal and the retinal 
vessels are not visibly sclerosed. There is no hyperemia or 
edematous clouding of the surrounding retina. In the zone 
adjacent to the optic nerve between the superior and inferior 
temporal blood vessels groups of punctate, small, discrete, 
sharply defined white spots are seen. Between the spots nu- 
merous small punctate or striated hemorrhages are found. 
The spots may extend to the nasal side. Thorington observes 
that “the snow bank about the disk and tlie macular star, 
commonly seen in albuminuric retinitis, are absent in diabetes. 

Hemorrhages. — Hirschberg (quoted by Knapp) divides 
retinal hemorrhages in diabetes into four groups; (1) Small 
punctate hemorrhages; (2) larger hemorrhages with vitreous 
opacities; (3) hemorrhagic infarct of the retina; (4) hemor- 
rhagic glaucoma. It is believed tliat diabetic subjects are 
prone to develop intraocular hemorrhages and that a diabetic 
retinitis exliibits more hemorrhages tlian the albuminuric retin- 
itis. They are small and since their seat is below the nerve 
fiber layer their outline is more or less circular and not, as m 
albuminuric retinitis, flame shajjcd due to the location of the 
latter in the nerve fiber retinal layer. Small dotlike retinal 
hemorrhages ])oint to a diabetic condition. The hemorrhage.^ 
may be limited or extensive and vitreous opacities may result 
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from a leakage of blood into the vitreous.^ Rarely hemor- 
rhagic glaucoma may similarly be set up. Iritis is uncommon. 
Retrobulbar neuritis may occur with a relative central sco- 
toma. The prognosis for life in a well marked diabetic retin- 
itis is to be regarded as unfavorable though somewhat better 
than that of an arteriosclerotic or albuminuric retinitis. The 
visual prognosis likewise is imcertain. 

Practical Eye Diagnostic Summary. — ^In all cases of suspected diabetes 
an examination of the eyegrounds should be made. The fundus changes arc 
small, brilliantly white spots in the macular area and retinal hemorrhages. The 
picture may resemble an albuminuric retinitis. Usually the retina and dish 
present no changes. Suggestive symptoms are disturbance of vision, par- 
ticularly near vision and the necessity for frequent change of glasses. Cataract 
IS a frequent complication. The rapid development 6f a cataract in both 
eyes in young subjects is suggestive of the presence of diabetes mellitus. 


NEPHRITIS 

In May, 1933 a patient aged forty-five consulted me for reading glasses. 
His general physical condition he regarded as excellent. He presented no 
external emdence of ocular difficulty. His vision was practically normal and 
his only ocular complaint was of slight difficulty in reading the telephone 
directory. Examination of the eyegrounds disclosed an albuminuric retinitis 
and on subsequent general examination the diagnosis of Bright’s disease was 
made. 


The value of eye symptoms in nephritis is unquestioned. 
Clinicians generally emphasize their importance in contributing 
to the diagnosis and more especially in predicting a prognosis. 
It is a common experience for ophthalmologists to discover 
first eye pathology, suggestive or perhaps determining nephritis 
in patients who had regarded themselves as being in good con- 
dition. These facts are so well recognized that an examina- 
tion of a case of nephritis cannot be regarded as complete 
unle.ss an eye investigation has been included. The list of eye 
sN-mptoms which have been attributed to nephritis is an exten- 
sive one. The most important may be summarized as fol- 
lows: Noninflammatory^ edema of the eyelids, usually bilateral 
and involving, as a rule, the lower hds; spontaneous sub- 
conjunctival hemorrhage, especially of the recurring type oc 
curring in elderly people; chemosis of the conjun'tivT’epl' 
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scicritis; cxoj}litIialmos; diplopia; v'itreous hemorrhages; al- 
buniimiric retinitis; retinal hemorrhages; retinal detachment; 
liypercniia of papilla; optic neuritis; papillitis; choked disk; 
oj)tic atrophy; visual field changes; impairment of vision to 
blindness. 

Of these the most important is albuviimiric retinitis which 
is said to occur in 33 per cent of cases. It is exhibited most 



Fig. lS4c. — Albuminuric retinitis; star-shaped figure in the macula; the 
circulation in the distended veins impeded where the latter are crossed by the 
arteries which are undergoing sclerotic changes. (deSchweinitz, “Diseases of 
the Eye.”) 

frequently in tire small contracted kidney; next, in the chronic 
diffuse parenchymatous; next in the acute parenchymatous 
(scarlatina, etc.) and least in the amyloid degeneration. It 
involves speciall}^ die optic nerve and papilla, the macular re- 
gion, the retina and the retinal vessels. The outstanding fea- 
tures of albuminuric rednitis of the typical tjqoe disclosed by 
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ophthalmoscopic examination are white spots m the region 
of the macula; tliese may take on the aspect of^ lines radla^ 
ing from the fovea, but not necessarily invading it. Ulti- 
mately as a rule, these spots completely surround the macular 
region forming the so-called “star figure.” The disk is en- 
circled in toto or partially by round white or yellowish-white 
masses which resemble snow. Hence the name given them of 
“snow bank”; retinal hemorrhages occur either minute or of 
greater extent, irregularly distributed and assuming round 
linear or fiame-shaped forms. The retinal vessels may or 
may not be obscured in areas by these and the vessels often 
exhibit changes characteristic of arteriosclerosis previously 
referred to. The retina is swollen, edematous and in areas, 
as a result, where these changes are marked it is opaque. The 
optic papilla is commonly involved, varying in degree from 
hyperemia and neuritis to well marked choked disk. Optic 
atrophy may eventuate as a sequel. These various changes 
are associated with two pathologic forms, the inflammatory 
or exudative, or the degenerative. Either of these types may 
be exhibited alone or in combination. Depending upon the 
dominance of the several lesions the appearances, according 
to Gowers, may be designated as degenerative, hemorrhagic, 
inflammatory or neuritic. The eye involvement is almost 
always bilateral. Vision is affected, varying in degree from 
slight impairment to blindness, depending upon the severity, 
the stage, the character, location and extent of the fundus 
lesions. Some degree of permanent impairment of vision is, 
as a rule, to be anticipated. Retinal detachment may occur 
and is of serious import from the visual standpoint, the prog- 
nosis for reattachment being uncertain. Occurring in the 
nephritis of pregnancy the prognosis is, however, more favor- 
able. The prognostic value of albuminuric retinitis is of out- 
standing importance. There is a unanimity of opinion among 
clinicians that a well marked albuminuric retinitis in associa 
lion with nephritis portends a tenure of life, in approximately 
90 per cent of cases, not exceeding two years. Some r&erva 
lions as to the interpretation of the eye findings in albuminuric 
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sclcritis; cxoplulialmos; tlipiopia; vitreous hemorrhages; al- 
buminuric retinitis; retinal hemorrhages; retinal detachment; 
hyperemin. of papilla; optic neuritis; papillitis; choked disk; 
oj)tic atroph}'; visual field changes; impairment of vision to 
blindness. 

Of these the most important is albuminuric retinitis which 
is said to occur in 33 per cent of cases. It is exhibited most 



Fig. lS4c. — Albuminuric retinitis; star-shaped figure in the macula; 
circulation in the distended veins impeded where the latter are crossed by the 
arteries which arc undergoing sclerotic changes. (deSchweinitz, “Diseases 
the Eye") 

frequently in the small contracted kidney; next, in the chronic 
diffuse parenchymatous; next in tlie acute parenchymatous 
(scarlatina, etc.) and least in the amyloid degeneration. H 
involves specially tlie optic nerve and papilla, the macular re- 
gion, tire retina and the retinal vessels. The outstanding fea- 
tures of albuminuric retinitis of tire typical type disclosed b} 



eye symptoms in diagnosis op general disease 123 / 


ophthalmoscopic examination are white spots in the region 
of the macula; these may take on Uie aspect of lines radiat- 
ing from the fovea, but not necessarily invading it. Ulti- 
mately as a rule, these spots completely surround the macular 
region forming the so-called “star figure.” The disk is en- 
circled in toto or partially by round white or yellowish-white 
masses which resemble snow. Hence the name given them of 
“snow bank”; retinal hemorrhages occur either minute or of 
greater extent, irregularly distributed and assuming round 
Unear or flame-shaped forms. The retinal vessels may or 
may not be obscured in areas by these and the vessels often 
exhibit changes characteristic of arteriosclerosis previously 
referred to. The retina is swollen, edematous and in areas, 
as a result, where these changes are marked it is opaque. The 
optic papilla is commonly involved, varying in degree from 
hyperemia and neuritis to well marked choked disk. Optic 
atrophy may eventuate as a sequel. These various changes 
are associated with two pathologic forms, the inflammatory 
or exudative, or the degenerative. Either of these types may 
be exhibited alone or in combination. Depending upon the 
dominance of the several lesions the appearances, according 
to Gowers, may be designated as degenerative, hemorrhagic, 
inflammatory or neuritic. The eye involvement is almost 
always bilateral. Vision is affected, varying in degree from 


slight impairment to bUndness, depending upon the severity, 
the stage, the character, location and extent of the fundus 
lesions. Some degree of permanent impairment of vision is, 
as a rule, to be anticipated. Retinal detachment may occur 
and is of serious import from the visual standpoint, the prog- 
nosis for reattadrment being uncertain. Occurring in the 
nephritis of pregnancy the prognosis is, however, more favor- 
able. The prognostic value of albuminuric retinitis is of out 
sianding importance. There is a unanimity of opinion amone 
dm, cans Ural a «ell marked albuminuric rctiniUs in associa 
lion rvilh nephrius portends a tenure of life, in approiimatelv 
90 per cent of cases, not exceeding tno years. sZe reserra 
..ons as ,0 Ure in.erprelaUon of the eye findings in albuminuric 
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retinitis arc iinportcTnt to note. The ophthalmoscopic picture, 
for example, as Foster points out, is not determining in estab- 
lishing either the variety of renal lesion or the stage of the 
disease. Neitlier is tlie “star figure” exclusively a sign, since 
it nia}’’ be found also in retinal arteriosclerosis, diabetes, brain 
tumor, lead poisoning and acute infectious diseases, in changes 
affecting tlie optic nerve, tlie papilla and in choked disk, per- 
nicious anemia and leukemia. 

Practical Eye Diagnostic Summary. — An e.xamination of a case of 
nephritis witliout an inspection of the eyegrounds is incomplete. The eye 
findings, botli diagnostically and prognosticalJy,*are too important to be ignored. 
The outstanding change to be looked for wth the ophthalmoscope is the so- 
called “albuminuric retinitis,'’ the characteristic changes of which arc the star- 
shaped figure around the macula, the "snow banks” about the disk, retinal 
hemorrhages, edematous retina and involvement of the disk as an optic 
neuritis or possibly choked disk. 

If time permitted many otlier general conditions which 
more or less regularly exhibit eye symptoms might be dis- 
cussed in detail. Among these are the follomng: 

HEAD INJURIES AND SKULL FRACTURES 

It is of the greatest importance in these cases to ascertain 
the state of tlie intracranial pressure. Such knowledge may 
safeguard the patient against compression of the medulla and 
be the deciding factor in operative decision. An increase of 
intracranial pressure is often manifested by an optic neuritis, 
choked disk or various pupillary symptoms. In all head in- 
juries and skull fractures, therefore, an examination of the 
eyegrounds should be made and repeated at frequent intervals. 

TABES 

Eye symptoms are almost a regular accompaniment of 
tabes and are of definite value in establishing the diagnosis. 
The chief eye symptoms are Argydl Robertson pupil, which 
observers estimate occurs in 76 per cent of cases, often as 
an early S5miptom; optic atrophy in approximately 20 per cent 
of cases, also often an early symptom; ocular palsies and alter- 
ations in the visual fields, particularly those for color. 
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SYPHILIS 

All the structures of the eye, witli the exception of the 
lens, may he affected by sj^Dhilis in any of its stages. The 
uveal tract — ^iris, ciliary body, choroid — are the structures 
most commonly involved. Both eyes are ultimately affected. 

A practical chnical observation is that in all eye disease 
which prove intractable to treatment the possibility of syphilis 
being a factor should be excluded. 

PITUITARY BODY 

Anatomically, the relation of the pituitary body to the 
optic chiasm is exceedingly intimate and in consequence eye 
symptoms are frequent and often a determining manifestation. 
Changes in the visual fields, producing the various types of 
hemianopsia, are of special significance. Amblyopia, exoph- 
thalmos, pupillary phenomena, and nystagmus are also en- 
countered. In a suspected case of pituitary disease a visual 
field should always be taken. 

From the foregoing brief rfeurae of the subject, The Value 
of Eye Symptoms in the Diagnosis of General Disease, the 
followang conclusions are warranted: 

1. A very considerable number of general diseases exhibit 
eye synrptoms during their clinical evolution and these eye 
s 3 Tnptoms are frequently of value as an aid to diagnosis and 
prognosis. 

2. An eye investigation should be included as a routine 
measure in general physical examination. The details of such 
an examination are relatively neither excessively time con- 
suming nor unduly technical and are definitely within the 
scope of the general phj’sician. 

3. Training in the use of the ophthalmoscope and the de- 
tails of ophthalmologic examination in the study of general 
disease should be stressed and routinely applied in under- 
graduate teaching. 
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ringwokm; of the scalp 

Case L— This boy of sk is brought in by his mother because she has 
noticed “bald spots” in his scalp. The first of these appeared four weeks ago 
and now is as large as a silver dollar. The later ones are smaller. On 
questioning her we learned that a younger child in the family also has one 
or two similar spots. The disorder causes the child no discomfort. On 
esamining the scalp we find that the involved areas ate circular, coin sized, 
and not eompletely bald (Fig. 155). There are a few stumps and stubs of 



Fig 155. Ringworm of the scalp due to ilicrosporon audouini. 


I,.n, icnainmc nhich can easily be epilated. The whole area is covered with 
-a fine graynh scale. Had the mother used some home remedies, the ^ 2 
nnpht veil have l,ecn absent. We pull out several hair stumns anH T 
.firm on a glass shde, cover them with a coverslip and allow a kw drops'of 
15 to .0 per cent potassmm hydroxide soluUon to flow under 1^0 , 1 
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pfci’.irntion is made from the scales which arc scraped off the scalp and placed 
on another slide. The potassium hydro.xide solution softens the homy material 
in tlic hair and epidermal scales, and clears them so that fungus spores and 
mycriia become visible. 


W]iile the material is softening we will discuss the differ- 
ential diagnosis of tliis case. Alopecia areata is not uncommon 
in children. It produces well defined circular areas of bald- 
ness which occur erratically in the scalp. If the scalp has not 
been treated, the baldness is complete in the affected areas 
when the lesion is recent. The surface is white, shiny, but 
not atrophic. If the process is active, short hairs, about 34 
inch long, are found near the active margin which look like 
exclamation points. These hairs are nearly normal in caliber 
and color distally, but near the scalp are fine and atrophic. 
This gives them the appearance of an exclamation point. 
However, if tlie bald spot be of some duration, fine, new 
lanugo hairs may have regrown, giving it a fuzzy appearance. 
If the scalp has been treated with strong ointments or other 
preparations, a secondary dermatitis may result in the affected 
patches, making the diagnosis more difficult. The essential 
features are still present and there is no history of other mem- 
bers of the family being similarly affected. 

Discoid lupus erythematosus may produce round bald 
patches in the scalp. These are duU red and may or may not 
be scaly. The follicular openings are dilated, and other simi- 
lar plaques are usually found present in the ears or on the 
face of the patient. The pat^es heal with atrophic scars 
which result in a permanent loss of hair in the area. Lupus 
erytliematosus in a child of this age would be unusual. 

Now let us examine our preparations, first with the lower 
power of the compound microscope, cutting down the hght 
to a minimum. We find that the proximal portion of the bmr 
root is covered with a sleeve which is made up of a mosaic 
of thousands of tiny spores set closely together. Under the 
high dry magnification we find these spores look like little 
circles. The scales are next examined and are found to con- 
tain branching fungus mycelia. This is the characteristic 
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picture of a microsporon infection. The procedure I have 
described is not a difficult one. Anyone capable of ordinary 
work with the microscope can easily demonstrate ringworm 
fungi. Do not be in a hurry. Do not heat the preparations. 
Allow plenty of time to elapse before making the final exami- 
nation. Examine several specimens. One should not make 
a diagnosis of ringworm of the scalp with its attendant social 
isolation without the microscopic demonstration of the fungus, 
any more than he would diagnose tuberculosis without dem- 
onstrating the bacillus. 

The majority of microsporons causing lesions similar to 
the ones we have seen today are classified as Microsporon 
audouini. Dr. Gruby, a Viennese who had migrated to Paris, 
first described this organism in 1844 and named it in honor 
of a famous French botanist. ■ Exact species determination 
can be made only by an experienced mycologist by culture on 
various artificial media. 

Occasionally we see cases of this type due to microsporon 
lanosum. This is a fungus of animal origin (cats, dogs, horses, 
etc.). It usually sets up a fittle more inflammatory reaction 
and is more susceptible to local treatment. This variety may 
attack the glabrous skin outside the scalp or even the beard 
region in adults. 

Each one of these tiny spores has an extremely resistant 
membrane. Chemicals kill it with great difficulty. It is car- 
ried with the scales in the combings from the scalp. It ad- 
heres to the inside of the head dress and to the bed linen. 


If it finally arrives on another child’s head, it germinates, 
sends out mycelia which penetrate the mouth of the hair fol- 
licle, grow around the hair root, penetrate the cuticle and 
finally produce a new crop of spores. You are aU well aware 
that tins is an extremely infectious disease. In institutions 
like orphan asylums, boarding schools, etc., it spreads like 
wildfire. It is so contagious that formerly special schools were 
.^^et aside for its vdctims. It is a real problem even for the 
sporadic case, for he must be excluded from school just at an 
age when formal training is indUpensable. It may even flare 
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up in great epidemics like Uie one in Basle, Switzerland, after 
tlie World War. Fortunately, the disease is self-limiting. 
Shortly after puberty, due to the action of the endocrine 
glands, a subtle cliange takes place in the hair and the seba- 
ceous secretions which oil it, so that they are no longer a fit 
habitat for the Microsporon audouini. Thus, a disease which 
was ex'tremely difficult to eradicate now disappears spontane- 
ously. 

Treatment. — Tw'o factors conspire to render the treat- 
ment of ringw'orm of the scalp verj^ difficult. First, the fungus 
proliferates deep in the hair follicles w'here it cannot be reached 
by ordinary measures. _ Second, the fungus spores are ex- 
tremely resistant to parasiticides in a strength tolerated by the 
human skin. They can live long periods in dried material 
and still remain viable. The first difficulty is overcome by 
temporary epilation, the second by scrupulous cleanliness, 
keeping the scalp clipped short or better shaved, and by the 
use of antiseptics which will prevent germination of the spores. 

The most effective agent for temporary'- epilation is the 
,r-ray. This should not be immediately used in every case, 
however. Fortunately, practically all the forms of ringworm 
of the scalp -with the exception of Microsporon audouini re- 
spond to topical applications. If absolute species determina- 
tion by a competent mycologist is not possible, local treatment 
should be given a thorough trial. 

If local measures are to be attempted, any crusts which 
are present should be first softened by boric acid wet dressmgs 
and olive oil, and then removed. The hair should be clipped 
very short or shaved and washed thoroughly at least once a 
day with soap and water. The hair may then be epilated m 
3 zone Vo inch wade about the affected patches with a 
tweezers or, better still, with a pencil made of pitch. An omt- 
ment is freshly prepared by adding 1 drachm of iodine crystals 
to 1 ounce of goose grease. This is rubbed well into the 
affected areas and surrounding zone every night. In the morn- 
ing an ointment of 3 per cent salicylic acid and 5 per cent 
ammoniated mercury is applied to the entire scalp. The reac- 
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tion which occurs is a desirable one for it raises the tissue 
resistance to the fungus infection. However, we may have 
to abstain from the use of the iodine ointment when the reac- 
tion occurs and possibly use a boric acid wet dressing twice a 
day. The other milder ointment can usually be continued. 
As soon as the reaction subsides we resume the iodine oint- 
ment. 

Whatever local application be used, frequent microscopic 
examinations of the scales and hair stumps must be made to 
check on the presence of the fungus. After all signs of fungus 
infection have been absent on repeated examination, the iodine 
ointment may be discontinued, but a 5 per cent ammoniated 
mercury ointment or 5 per cent sulphur ointment should be 
continued as well as the shaving and washing for two months, 
and repeated occasionally for short periods several months 
thereafter. 

Darier, of Paris, recommends washing the scalp daily, 
drying it and then painting the whole scalp with a mixture of 
tincture of iodine 1 part and alcohol 3 parts, this painting 
to be continued daily or every other day depending on the 
amount of reaction. 

Parkhurst, of Toledo, suggested a regime which has been 
found highly successful. He keeps the scalp closely shaven, 
washes it night and morning with soap and water, preferably 
tincture of green soap. He applies at night an ointment pre- 
pared freshly with 10 per cent fresh saturated alcoholic solu- 
tion of iodine crystals in goose grease. In the morning be 
applies a salve made up as follows: 


Thymol 

Ammoniated mercur>' 
Salic>’lic add . . . 

In benzoinated lard 


2 to 6 pet cent 

3 to 6 per cent 
2 to 4 per cent 


The stren^ of the active ingredients is gradually increase 

to the point of tolerance. This ointment is applied to th 
entire scalp. 

During the treatment all the toilet articles should be ken 
separate and rigorously cleansed. The child should wear^ 
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paper cap inside of ids usual headdress and a similar one at 
niglit. lliese should be burned after a single wearing. Until 
the disease is well under control the child should not play 
with other cliildren. Where there are several children in a 
family' these should be frequently examined to detect incipient 
cases. Patience and scrupulous care are the most essential 
factors in the treatment. 

If tlic infection proves intractable to these measures or 
if tlie hygienic environment is such that proper treatment of 
the patient and prophylaxis of other children is impracticable, 
arrangement should be made for a:-ray epilation. Stimulating 
preparations should be discontinued for at least a week. The 
epilation should be done only by' a physician who is adequately 
trained and has had plenty of experience. The amount of 
.r-ray' which produces a temporary alopecia is so near the 
amount which produces a permanent alopeda that one should 
no more attempt this procedure without spedal traim'ng than 
he would attempt a thyroidectomy without surgical appren- 
ticeship. When properly performed, the hair begins to fall 
two weeks after the exposure and begins to regrow about one 
montli later. The scalp should be washed carefully every' day 
with soap and water until the fall is complete. Then it should 
be bathed daily with a 1 : 5000 solution of bichloride of mer- 
cury in SO per cent alcohol, and a 5 per cent ammoniated 
mercury or sulphur ointment used daily for two weeks. Later 
this may be increased to a 10 per cent ointment. The scalp 
should be watched carefully for reinfection. The local treat- 
ment should be continued for several months. 

The internal administration of thallium acetate will pro- 
duce temporary alopecia of the scalp hair. The therapeutic 
dose is so dose to the toxic dose that we are not warranted, 

I believe, in recommending this measure to the physidan. 
The toxidty increases with the age of the child. In children 
near puberty the effective dose is almost always dangerous. 

Case U. — Our n«t patient is a boy of nine, who presents what appears 
to be a large flat carbuncle on the scaJp (Fig. 156). TThis has been present 
for three weeks and is tender and somewhat painful. The lesion is well define , 
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the size oi a silver dollar, raised vreU above the sririace oi the scalp. Its surface 
is duU red in color, knobby, and feels boggy. Through numerous openings 
a gelatinous material c,vudcs. A few stumps of hair remain in the surface 
of the lesion but can easily be epilated. At first glance it will appear that if 
this It^on were laid wide open with a scalpel it would quickly drain and heal. 
However, appearances in this instance are very deceptive. This boggy mass 
is due to another type of ringu-orm infection, a trichophyton. The par- 
ticular variety is of animal origin (cctothrLv). Most ringrvorm infections 
of animal origin set up a considerable reaction in the affected skin. This 
reaction eventually kills the fungus so it is much harder to find the organism 
than it was in the first case where the Microsporon audouini has learned to 



I'nH I™'’"', '" producing a minimum of reaction 

and persistmg a ma.ximura of time. U we e.tamine seve^of tt r 

hairs wc may find a branching mycelium in the hair shafts. 


1 reatment should consist of hot wet dressings of 
acid or magnesium sulphate. Follicular pustules mav 
10 be opened to promote drainage. The area should be L 
daily with tincture of iodine 1 mrt r, , 

as m microsporon infections. ® 
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Nonspecific protein injections in the form of typhoid vac- 
cine may be used in addition to raise the patient’s resistance. 

A tj'pc of ring^vornl of the scalp rarely seen in Chicago 
but prominent in England and on the continent is the “black 
dot” or disseminated ring^vorm infection. It is easily missed 
unless the scalp is carefully examined for the lesions are small, 
inconspicuous and widely disseminated. They consist of scal- 
ing macules about a single hair follicle or a group of very few 
follicles. The affected hairs persist as stumps among their 
healtliy neighbors. These stumps may turn on themselves, 
like a compressed corkscrew, beneath the scales or in the 
moutli of the follicle. Their appearance gives rise to the term 
“black dot.” The majority of these cases is also due to a 
trichophyton but of the endothrix variet}'^ which is of human 
origin. Careful search of the stumps of hairs in a potassium 
hydroxide preparation will reveal the spores which are a little 
larger than those of Microsporon audouini and are enclosed 
within die hair shaft, are quadrangular in shape and arranged 
in lines. All cases of localized dandruff should be suspected, 
especially if any of the hairs are broken off, and a careful 
microscopic examination made for the fungus. 

Ringworm of the scalp may occasionally produce a gener- 
alized eruption of a toxic character which is termed an “id 
eruption, t^dien the original site of the infection is irritated 
or inflamed by treatment or secondary infection, some of the 
spores or perhaps their toxic products get into the general 
circulation and are carried to the peripheral cutaneous vessels. 
The skin has become during the course of the disease allergic 
to the products of the fungus and now reacts with an acute 
transitory inflair .i.ition which destroys any spores that may 
be present. So search for them is usually fruitless. 

In kerion of the scalp a trichophytid is not uncommon. 
It is follicular, may be lichenoid, papular or consist of scaly 
patches. It is symmetrically disseminated on the trunk and 
lasts only a few days or a few weeks or may recur. It may 
easily resemble measles or scarlet fever. Microsporids are less 
frequent in occurrence. 
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The tj^es of ringworm we have discussed, except kerion, 
heal without scarring. There is another fungus infection of 
the scalp, fortunately seldom seen in this country, which lasts 
a lifetime, gradually destroys the hair follicles, leaving an 
irregular atrophic scar beset with a few remaining wisps of 
hair. This is favus, caused by Achorion schoenleihii (Fig. 
157). MTien well developed and imtreated it produces small 
sulphur-yellow cups at the base of the involved hairs, giving 
off an unpleasant odor. It may involve the glabrous skin and 
the nails. The patients that we see here, however, usually 
come in with irregular areas of permanent baldness. It is 



F)g, 157.— Fa\'us of the scalp. 


only by careful search of the scales r 

of the atrophic areas that the fuel 
Fat-os is fairly common in soutte“^d eite^ 
migration officials have attemnteH to ^ ^ Europe. Im- 
thc United States. Nearly all^the entrance into 

"•ith an occasional native-born naff immigrants 

The disease is contaffions'I i 
Since the patent-medieffie ^^^^^ent. 

Ic.^s term “athlete’s foot.” and mpH a 
Pcious via the radio, we constanUv h ringworm con- 

E-’O athletes foot of the hands «; athtt^footTL'^'^ 
v-i- io-;p s foot of the crotch. 
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Let US not commit the absurdity of "athlete’s foot of the scalp.” 
The fungus which affects the foot can never be transferred 
to the scaljE So you can reassure unnecessarily disturbed 
parents who may confuse the terms and fear that they have 
infected innocent offspring with an organism originally picked 
up at a Turkish bath or golf club. 
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GASTRO-INTESTINAL MANIFESTATIONS OF SYSTEMIC 
DISEASE AND THEIR DIFFERENTIAL DIAGNOSIS* 

This morning I would like to bring to you a group of 
cases that illustrate very clearly how one frequently might 
overlook some systemic disturbance because the patient com- 
plains of symptoms referable to the gastro-intestinal tract. 

I think I have sufficiently emphasized to you in past lectures 
the more or less pathognomonic features and symptom com- 
plexes related to pathology per se in the abdomen. With 
this background it might be well for us to see what other dis- 
turbances could give these same symptoms and yet an exhaus- 
tive gastro-intestinal examination give us little or no findings. 

I am sure you will agree with me that you cannot know gastro- 
enterology until you have learned general medicine. There 
are so many conditions outside of the abdomen that simulate 
intra-abdominal disease that it is only the exceedingly myopic 
physician who sees only in the light of intra-abdoininal mani- 
festations. hlany patients are needlessly operated. Many 
patients are wrecked for their future hfe because some over- 
zealous physician has neglected to make a very painstaking 
and verj' thorough investigation of the patient as a whole. 
This not only includes a veiy^ careful detailed history with a 
searching physical examination, but also a very exhaustive 
laboratoiy^ and .r-ray study. Before one can conclude that 
tlie patliologj' is in the gastro-intestinal tract and that it alone 
accounts for the stmiptoms, you must exclude beyond aU.rea- 

• Clinic piven for sludenU of Loyok University Medical School. 



1252 


SIDNEY A. PORTIS 


sonable doubt any extra-abdominal disturbance which might 
cause tlie patient distress. 


The first patient of this group of cases which I would like to present is 
a woman, forty-seven years of age, who consulted me on August 2, 1927 with 
a history in which her main complaints were belching, and a bitter taste in 
her mouth. The story is that she had a cholecystectomy and appendectomy 
nine months previously for the same complaints. No stones were found. For 
a short time following surgical intervention she was temporarily relieved, how- 
ever, the same symptoms soon returned. She e.vpcrienced fulness and disten- 
tion particularly in the right upper quadrant, coming on at any time and 
lasting for a half hour, then disappearing spontaneously. She belches con- 
siderably and has noted a peculiar taste, not quite bitter, which as a rule 
comes on within a short time after meals. The distress is never present at 
night and disappears while resting. She complains of some aching across the 
back. Her appetite was normal. Her bowels were slightly constipated and 
she had occasional frequency of urination. The family history was of no 
importance. She had one pregnancy and no miscarriages. Menstrual history 
was regular up to the menopause at forty-four. Tonsils and adenoids had 
been removed at the age of forty, and the cholecystectomy and appendectomy 
done when she was forty-six. 

Physical examination revealed a moderate enlargement of the thyToid 
gland. There was a coarse tremor of the hands and tongue. Refle.xes were 
intact. Lungs were negative as was the heart. Blood pressure measured 102 
systolic and 74 diastolic. There was some tenderness over the right rectus 
scar through which the gallbladder and appendix had been removed. There 
was some tenderness over the sigmoid region. The abdomen otherwise was 
essentially negative. Bimanual examination revealed moderate relaxation of 
the perineum, uterus antefie.xed and slightly enlarged, and some thickening m 
the region of the appendages. 

Laboratory work revealed the urine containing an occasional pus cell 
but otherwise essentially negative. The stool showed some undigested food, 
a little mucus but otherwise wms negative. There was no evidence of amebae 
or cysts. The stomach acidity was 10 free and total 30, with no evidence 
of obstruction. In the Ewald meal free acid w’as 3S, total 45. Hemoglobin was 
93, red count 5,000,000, and leukocytes 8200, W'ith a normal differential count. 
Wassermann and Kahn tests were negative. The basal metabolism rate 
was — 14. 

Fluoroscopic examination of the chest and abdomen revealed the lungs 
essentially negative as were the heart and aorta. The stomach was normal 
and the duodenal bulb filled out normally. The stomach emptied in four 
hours. Subsequent observations on the bowel revealed normal passage through 
the colon of the barium given by mouth. 


In this particular patient with her gastro-intestinal mani- 
festations, with subsequent surgery for them without improve- 
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ment, a very exhaustive and intensive study failed to reveal 
any definite cause for her disturbance. One might be prone 
in this case to think that her symptoms were entirely func- 
tional. However, clinically the patient did not impress me 
as one who would be predisposed to functional disturbance. 
She seemed Hke an exceedingly stable individual. There was 
one curious fact that might have been overlooked in her 
clinical story and which was reemphasized on going over 
the picture with her. That was that when she had a de- 
sire to urinate it must be satisfied within a relatively short 
time. She did not emphasize or mention it in her first visit 
when her history was taken, but in her story she alluded 
to a urinary disturbance which was not of much importance 
to her. Following this line of thought, it suggested itself that 
the patient might be cystoscoped to see whether any pathology 
might be found in the urinary tract to explain the symptoms. 
Interesting as it may be, examination of the urethra revealed 
a firm, fibrous stricture 2.5 cm. long at the outlet. This was 
followed by a No. 24 F. Cystoscopic examination revealed 
a markedly trabeculated bladder, especially on the floor and 
posterior wall. Both ureteral orifices were normal and there 
was a moderate trigonal cystitis. 

Curious as these findings may be, they are important as 
far as the patient it concerned because had they been recog- 
nized some time ago, useless surgery would have been pre- 
vented. Following adequate dilatation at repeated intervals, 
the patient’s gastro-intestinal manifestations entirely disap- 
peared. Her whole outlook on life was very much improved. 
She is now able to go about, doing her normal daily work, 
and has entirely forgotten that she has been iU. Yet, had not 
this patient s urinaiy^ tract been very carefully investigated 
she would have continued to go on from doctor to doctor 
probably had more surgical intervention, and been no better 
ofl in the end. We were not justified in telling this particu- 
lar patient that her urinary^ tract was cause of her symptoms 
until %Ne had ruled out other causes in the intestinal ^tract 
wlucli might account for her synnptom complex. In a few 



1254 


SIDNKY A-. PORTIS 


niomciUs I will discuss with you why patients with genito- 
urinary disturbances give gastro-intestinal manifestations. 

The nc-xt patient I would like to present is a young married woman of 
twenty -seven who consulted me on August 20, 1923, complaining of pain in 
the right side, nausea, lumbar pain, headaches, loss of weight, and a tendency 
to perspire easily. For the p.ast five years she had pain in the right side 
which was more or less constant. Appendectomy four years previously for 
this complaint failed to relieve her symptoms. The pain radiated up into the 
back and to the right scapula. She felt nauseated when the pain was at its 
height. It was never referred to the pubic region and she never required opiates 
for relief. There was some belching and distention after meals. 

The noteworthy physical findings were a systolic murmur at the base 
of the heart, a blood pressure of 142 systolic and 90 diastolic. There was 
some tenderness over the gallbladder region, and a mobile right kidney was 
observed. Subsequent gastro-intestinal roentgenograms revealed a prepyloric 
spasm on the lesser curvature of the stomach which was distinctly tender. 
Otherwise, the gastro-intestinal examination was essentially negative. 

She W'as treated for a period of three years off and on under gastro- 
intestinal management, with improvement and relapses. At this time, with 
the advent of cholecystography the gallbladder was investigated and it was 
thought to be pathologic. However, her symptoms in general overshadowed 
the findings in the abdomen. It w’as thought w'ise to investigate the urinary 
tract, because of this mobile right kidney. So, in 192S Dr. Herman L.- 
Kretschmer reported the following: 

“Cystoscopic examination was negative except for a freely movable right 
kidney. The pyclogram showed the right kidney pelxds in normal position 
with the patient lying flat on the table, and a prolapse of the pehds down to 
the crest of the ilium with the patient sitting up. The kidney could be easily 
displaced, so that the pelvis could be seen over the spine.” 

After much discussion and wdth some reluctance on the part of the urologhf 
it was decided to -do a right nephropexy. This wns subsequently done and 
for the last seven years the patient has been completely relieved of all her 
symptoms and has had no recurrence at all of her gastro-intestinal mani- 
festations. 

Another similar case to this only in a male, wms that of a patient, aged 
forty-seven, who consulted me in 1929 complaining of abdominal distress, belch- 
ing and distention. For the past year or more the patient had had regular, recur- 
ring periods of abdominal distress coming on about an hour after meals, 
especially after the intake of fried and greasy foods, associated with fulness, 
distention and excessive belching. The past history other than a herniotomy 
fourteen years before and an appendectomy eleven years before was essentially 

negative. _ -r. t i- 

Physical examination revealed no noteworthy manifestations. Examm - 

tion of the urine and stool w-as negative. The gastric content was normal. 
Roentgenological examination of the gastro-intestinal tract revealed norm 
stomach and duodenum. Cholccystogram revealed what appeared to be a 
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pathologic gaUbladder. Subsequent gastro-intestinal management made little 

impiovemcnt in the patient’s complaints. , j 

During the course ol observation a symptom of frequent severe 
distress of the urinary tract developed. Cystoscopic examination was thought 
advisable At this time there was revelcad a residual bladder urme of 
ounces and normal bladder tolerance. There were slight, coarse trahcculations 
on the posterior wall of the bladder, normal ureteral orifices, a depressed 
trigone with median lobe enlargement, which was definitely elevated and 
hypertrophied, but ndth lateral lobes within the limits of normal. 

Following transurethral resection of the prostate the gastro-intestinal 
symptoms have completely disappeared. 


Is it any wonder then that gastro-enterologists might be- 
come urologically minded occasionally and search at times 
in the urinary tract for a possible explanation of the gastro- 
intestinal manifestations? I do not want to leave you with 
the feeling that this may be a panacea for ah gastro-intestinal 
disturbances, but there is a certain group of these patients 
which often will continue to be overlooked unless this possi- 
bility is sufficiently brought home to them either through their 
personal experience or by listening to the advice of those who 
have had trials and tribulations in cases of this sort. 

Why should urological diseases give gastro-intestinal mani- 
festations? E. C. Smith in an article some time ago very 
carefully showed that there was a very definite interrelation 
of the nerve supply of the upper urinary tract with the organs 
of digestion. He maintained that since both are supplied by 
the vagus and sympathetic nerves, any disturbance of the 
kidney may be reflected through the gastro-intestinal tract. 
The connecting link is through the celiac ganglion. Therefore, 
it is reasonable to suppose that impulses originating in the 
urinary' tract can produce gastro-intestinal symptoms without 
pathologic changes. 


The next patient I would like to present is a young lady, twenty-seven 
M-.ars of ape, it ho came in because of pains in the lower abdomen “dysneDsia ’■ 
and Ireriucniy of urination Since 1933 the paUent has complained of marked 
lu-nurnn and urgency of urmaUon, sometimes urinating as much as six to 
..Pin f.mc a. mcht There was no eiidence of any Laturl or pyli 
I'unnc tins time she has complained of indigestion consisting of . 
nul a f.rhng „i dustentinn in the epigastrium occurring about fiff 
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nnd lirnrl l)urn, particularly after greasy foods. She had been somewhat con- 
stipated. 'J'herc had been occ.asionaj nausea hut no vomiting, and no bm- 
atenicsis. Site gained in weight. She is very irritable, has crying spells, 
some vertigo and faints frequently. 

Physical e.\amination other than slight tenderness over the region of the 
gallbladder and nppcndi.t is cssentialfy negative. The other noteworthy find- 
ings arc the absence of a corneal and pharyngeal rcBcx. Bimanua] ejamination 
was negative. 

The urine and stool were essentially negative. Stomach adds were 68 
free and SO total; witli Ewald meal 90 free and 100 total. There sr-as no 
evidence of retention. The blood showed evidence of a secondary anemia 
with a normal differential. The Wassermann and Kahn were negative. The 
basal metabolic rate was — 6. 

Fluoroscopy of her chest revealed no unusual findings. Stomach was 
prolapsed into the pelvis for a distance of 3 inches, but was otherwise negative. 
The duodenum showed a spasm on the greater curvature side at its middle. 
The second portion showed evidence of stasis and surging. It was curled 
upon itself and had an S-shaped arrangement. The stomach emptied at the 
end of four hours. 

Subsequent observations at twenty-four and forty-eight hours revealed a 
definitely tender cecum. The appendhe was not visualised and the bowel 
was moderately spastic. 

Choiccystogram showed a normal gallbladder as far as function 
concerned. 

Chest stereograms revealed no unusual pathology. 

Urological e.vamination revealed e.vtcrnal genitalia negative, the urethra 
slightly narrowed, and to quote the urologist her history is entirely incon- 
sistent noth the clinical findings. “I do not believe the slight stricture of the 
urethra which she has is the cause of her frequent urination.” To amplif> 
this latter statement, dilatation of the urethra failed to reveal any of the 
symptoms. 

On suitable gastro-intcstinal management and with corset and pad to 
hold up the stomach, no improvement was noted. Following this a course o( 
hospitalization was advised, with elevation of the foot of the bed and the 
usual measures adopted for the treatment of vdsceroptotic individual. 

Still there was no improvement. The pains in the abdomen were ver) 
migratory. It was then decided 'hat possibly there might be some other 
cause or group of causes which ought be accountable for her symptoms, but 
could not be demonstrated on the basis of organic findings. It is interesting 
to note that the girl was married at the age of nineteen, w'as married for 
three years and then separated for five years. She had three pregnancies, 
two interrupted and one child living and well. These periods of distress seem 
to be definitely related to her sc.vual habits. Realizing that this might he a 
basis for her symptom complc.x, an analytic study was made. It is intcrestin- 
to note that much of her gastro-intcstinal symptoms are closely associated w 
her inhibited sc.vual desires. Under the guidance of a very competent anah- 
the patient has made steady and definite improvement and much of her gastro 
intestinal symptoms have entirely disappeared. 
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This particular type of a patieirt is one ivho usually shows 
a battle-scarred abdomen and is frequently opened up for 
surgical intervention at tire least provocation. I call it to 
your attention this morning because there is altogether too 
large a group of these patients who are going around from 
physician to physician and from surgeon to surgeon in an at- 
tempt to cure their gastro-intestinal complaints, when a care- 
ful, painstaking analysis of their symptom complex with the 
associated findings might lead one to believe that there is a 
so-called functional basis for their complaints. However, 
you are not justified in concluding that the functional basis 
alone is a causative factor until you have made an exhaustive 
laboratory and s:-ray study to rule out the presence or absence 
of organic pathology. 


The next patient is a married woman, forty years of age, who came in 
because of a bowel distress. For several years she has noticed a tendency to 
loose stools. She has been told that she has colitis. She knows that if she 
avoids certain foods she is better. She has lost about 4 pounds in the last 
few months. She has also noticed some bleeding hemorrhoids. Her past 
history was that she had one brother and one sister die of pulmonary tuber- 
culosis. She has had two children in the eleven years of married life, both 
living and well. She has had the usual childhood diseases. About a yea; 
and a half ago had a so-called “influenra” with some hemoptysis, and yet com- 
plains of no s>'mptoms referable to bee chest at the present time. 

Phj-sical e-xamination showed some dulness on the right side of her 
chest, especially in the middle portion. There were numerous moist r51es, 
"clicks.” The heart was essentially negative. The liver was not palpable 
but the spleen extended f inch below the costal margin, not tender. There 
was some tenderness along the course of the colon. Bimanual examination 
showed no unusual findings. Rectal e.xammation showed large external and 
internal hemorrhoids The urine showed no noteworthy findings. The stool 
was essentially negative except that add-fast bacilli were found. The stomach 
tests were within range of normal. Blood showed a secondary anemia of 
mild grade Wassermann and Kahn were negative. Basal metabolism was 
- I per cent Her aggluUnation tests for bacillary dj-sentery organisms were 
negative as were tbc complement fixaUon tests for amebiasis. The sputum 
shewed numerous .acid-fast bacilli. 


Stereograms of her chest revealed exidente of involvement of the right 
upper .and middle lobes No cddence of cavitation could be seen Fluorosconie 
raammatmn ol her stomach and duodenum was negative. 


In this pnrlMat case lie paUenl was complaining of evi- 
dcncc of a so<alled ^colitis” for several yearn, bnt mole in 
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last year. She liad not lost any weight. There were no chest 
.syniploins, yet one would be willing to believe that her gastro- 
intestinal .symptoms were entirely related to her pulmonar)' 
tuberculosis. And since she has been under management at 
the sanatorium the more or less subacute manifestations of a 
tuberculous infection are subsiding, her gastro-intestinal symp- 
toms are improving. No attention at all is paid to diet or to 
foods that formerly disturbed her so far as her so-called 
“colitis” is concerned. 

jMany patients with incipient, subacute, or even active 
tuberculosis show S5Tnptoms referable to the gastro-intestinal 
tract and it is only with a painstaking examination that these 
facts are brought to light, and in many’’ cases pulmonary find- 
ings of this type are^accountable for gastro-intestinal disturb- 
ance. When tlie pulmonary patliology'’ becomes quiescent, 
symptoms referable to the abdomen entirely disappear. 

Closely allied with this group of cases and very frequently 
mistaken in their diagnosis are a group of patients who have 
disturbances of the thyroid gland. Very frequently patients 
witli symptoms of so-called “masked hyperthyroidism” present 
a gastro-intestinal picture w'hich is so bizarre in nature and 
so prominent that the thyrotoxicosis is entirely in the back- 
ground. This group of cases forms one of the very common 
sources of error in diagnosis of patients who consult me from 
time to time. Curious as it may be, it has not only been con- 
fined to young individuals but also is seen in elderly patients. 
Hyperirritability of the gastro-intestinal tract associated at 
times with hypermotility is a frequent cardinal symptom of 
this condition. 


For instance, as we glance over the ne.'ct patient, who is a married vom^n, 
fifty years of age, who comes in because of pain in the epigastrium and ^ o 
states that for the last eleven years she has bad dull pains in the epigastnuo 
which had no relation to foods. She vomits frequently five to ten minu es 
after meals, which only sh’ghtly relieves her distress. Five and one-half ye^ 
previously a cholecystectomy was performed for the same sjTnptoms, 
only transient relief. She has a great deal of nausea and some belching, o 
taking only partially relieves her distress. There is no particular ^ 

variation to her discomfort. Three years ago she had an appendectomy, “ 
this gave her no relief. She has been gradually losing weight. 
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In her past history she had her menopause at thirty-nine. She had sh 
pregnancies, three children living and vecll. She occasionally got up at mght 
to urinate. Her appetite was poor, due to distress when eatmg, an 
was some tendency to constipation. 

Physical e.xaininaUon revealed a moderately obese woman. Thyroid was 
just barely palpable. The eye muscles only showed a slight weakness. T^e 
was a coarse tremor of hands and tongue. The reflexes were intact The 
lungs were essentially negative. A systolic murmur was heard over base ot 

heart. Blood pressure measures lSO/70. 

The abdomen showed numerous scars. There was a large hernia where 

the appendix had been removed. 

Examination of urine and stool revealed nothing unusual. Her stomach 
acids were absent and 10 free in motor meal, with no evidence of retention, 


and 20 free and 2S total in the Ewald meal. 

Fluoroscopic of her chest and abdomen revealed a large shadow in the 
substcmal region resembling a thyroid. The lungs were essentially negative. 
The heart u'as slightly enlarged in the transverse diameter. The stomach was 
negative. The duodenal bulb filled out normally. 

Her Wassermatm test was negative and her blood showed a slight secondary 
anemia. Her basal metabolism was -b 62 per cent. 


In this particular case no mention was made at all of 
nervousness, irritability and palpitation and all the symptoms 
that usually go along with ordinary thyrotoxicosis, and yet 
over a period of years this lady has had a low grade thyroid 
disturbance, with gastro-intestinal manifestation, subsequent 
surgical interference with no relief. We find on repeated 
metabolism tests the this is an out and out case of thyrotoxi- 
cosis. 

Particularly interesting is it that she has a substernal thy- 
roid. Following a subtotal thyroidectomy the patient was 
completely relieved of her gastro-intestinal symptoms, and 
for the last tliree or four years has been very comfortable. 


H wc look al the opposite picture it brings to mind a patient, who is 
scvcnty-cight years of age, who was complaining of gastro-intestinal symp- 
toms, accompanied by pain, discomfort and obstinate constipation. She gives 

onK''rriiaI P^rsBtenUy taking cathartics with 

onl> partial rehef. \ m- exhausUve e.xaminations in the past had yielded no 
r^uhs She was told by a doctor that she had a carcinoma of the stomal 
lioMcver. one olisen-ation of this patient a verv fat . stomactl, 

...l.vaurJ E,ha„«ivc ot ho, oa.oilla’?? 1 

... ooo ». ,0, 
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l)n5al nictnbolifm was — 25, and nothing more was done for this patient than 
to put lier on small doses of thyroid three times a day. No particular atten- 
tion was paid to diet. Tlie )iatient is now cighty-tlirec years of age, still 
rontinties to take her small doses of thyroid e-ttract and has a daily bowel 
movement. 

Oil, Jiow frcqiienfl}'' are patients treated for years and 
yctirs for constipation, if the clinician would only be alert to 
know that hyperthyroidism is a very common etiologic factor 
in producing the so-called “picture of constipation.” You are 
not to believe that hypothyroidism is particular!}' confined to 
only obese individuals. It is frequently found in individuals 
who have normal weight or even weight below their standards. 
Both these disturbances of the thyroid gland give gastro- 
intestinal manifestations and yet as far as organic pathology 
of tlie gastro-intestinal tract is concerned, it is entirely lacking. 

Just tlic other day, there entered my ward service a patient, some fifty 
years of age, who liad lost some weight and who had been treated for a 
period of monUis for gallbladder disease because he bad associated nausea, 
vomiting, some belching, and some fulness after meals. The one sjTnptom 
which the clinician did not pay enough attention to was that this patient 
had persistent headache, and furthermore associated with these headaches he 
had a sliglit auditory disturbance on the right side. While I am perfectly 
willing to admit that headaches may be a common symptom of gastro-intestinal 
disease, I would like to emphasize that the persistence of headaches after the 
presumed gastro-intestinal disturbance has been under control, should lead 
you to suspect the possibility of some other cause for the headaches. Two 
outstanding conditions come to mind, one the possibility of a cerebral neoplasm 
and the other, a so-callcd "indurative headache” associated with a hypertrophic 
osteo-arthritis of the cervical spine. In this particular patient subsequent 
neurological c.\amiration and ventriculograms revealed that the patient had a 
neoplasm at the '<rebeIlopontilc angle. The patient died before operatic 
interference could be done. Necropsy examination revealed a tumor at the 
ccrcbcllopontilc angle. 

This is not an uncommon source of error in gastro-jntes- 
tinal diagnosis and it only goes to reemphasize to you the need 
of careful observations in each patient as to the cause of their 
particular complaints. 

And how often is the clinician taken off his guard by such 
a patient as follows: 
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A young woman, twenty-five years of age, who complained of headache 
nausea and constipation. Patient said she first began to 
ten months ago during pregnancy. ConstipaUon continued through the period 
of gestation and was later relieved. She states that she had headaches which 
involved the entire bead and were much more constantly present m 
tions and remissions. These sometimes keep her awake at night, and they 
are so severe that she sometimes becomes nauseated and faints, and has urre 
vision and black spots before her eyes. Of late, she has been more or less 
persistently nauseated. Nausea has no relation to meals or types of foods. 
It lasts for about two hours and then disappears. She stated that she had 
had jaundice at five years of age. Her past history was essentially negative 
other than the jaundice, as was her family history. 

Physical e.Tamination revealed that she was quite tender over the gall- 
bladder, less so over the appendiceal region. Exhaustive studies of her gastro- 
intestinal tract revealed no pathology to account for her symptoms, and in 
spite of management these attacks continued to recur. She developed some 
dizziness. This vertigo became a prominent symptom in her clinical picture. 
Exhaustive ophthalmological, otological and neurological examinations by very 
competent consultants failed to enlighten us as to the possible source of her 
symptoms and complaints. And yet, in spite of it all symptoms persisted. 
With all these findings essentially negative there still must be some source 
for these manifestations, and she was therefore told to see a psycho-analyst 
who found a very definite incompatibility at home, associated with a fear of 
pregnancy. Following management in the bands of the psycho-analyst her 
ss'raploms have entirely disappeared. The patient is exceedingly happy and 
is very comfortable. 

A similar case to this is a patient who has had a diarrhea for years and 
years and years, ever since she has been married. The most exhaustive search 
for the cause of the diarrhea from a gastro-intestinal standpoint revealed 
nothing. There were no allergic manifestations to serve as etiologic factors. 
Feeling that there must be some reason for these gastro-intestinal upsets, she 
was also referred to a psycho-analyst. He found that there was incompatibility 
in the home and some brutality on the part of the husband in presumably 
intelligent surroundings. Since these have been corrected, she is entirely free 
from Iicr gastro-intestinal sy-mptoms. Thk further emphaazes how frequently 
l.-irge bowel disturbances may be on the so-caUed "functional basis.” This 
oh^erv.itton has been made so repeatedly that even the laity are acquainted 
vuh the mflucnce of ncrx’ous disturbances on the so-called "stomach and 


I hnve repeatedly called to your attention the numerous 
casec of cardiac involvement which come in complaining mainly 
of f:astro-,utestma stunptoms. men one reali^ the marked 
hyp remia of the hver and the hyperemia of the gastro- ntes 
linal tract. ,.c any wonder that these naWg 1 r • 

fr^>.cn,K. „t maSufa: 
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iii.'iy become so acute that to all intents and purposes they 
simulate an acute surgical abdomen, particularly resembling 
tliat of acute gallbladder. And to carry the clinical picture a 
little furtlior, these patients may frequently develop jaundice 
and it has been explained by some that this bilirubinemia is 
associated with infarction in the lung, and the increased amount 
of scrum bilirubin liberated is just enough to be retained in 
the blood stream due to the rise of the liver threshold for the 
secretion of bilirubin. So one should be careful in coming to 
too rapid a conclusion regarding a surgical abdomen in the 
presence of a decompensated heart. Coincident with the im- 
provement of the cardiac manifestations, so do the gastro- 
intestinal symptoms subside. Similarly, one sees gastro-intes- 
tinal manifestations in disturbances of the kidney. 

Low grade nephritides or chronic uremia may have no 
symptoms at all pointing to the urinary tract. The entire 
clinical picture may resemble that of a disturbance in the 
abdomen. I do not emphasize at this time those acute mani- 
festations of kidney patliology which resemble acute mani- 
festations in the abdomen, but I am sure they have been suffi- 
ciently emphasized to you in your otlier courses. Here again 
under therapeutic management in those cases which respond 
to our best known metliods of therapy at the present time m 
our attack on renal disease, the abdominal picture completely 
subsides. These manifestations do not resemble any particu- 
lar disease of any one organ and it is for tliat reason they 
offer some difficulty in diagnosis from the abdominal view- 
point. How often does one see in women complaints which 
tliey think are entirely digestive in origin that may be asso- 
ciated with pathology in or about the pelvic organs. Just 
recently there was called to my attention a young woman 
who had been repeatedly treated for various diseases of the 
gastrO'intestinal tract which on very careful search I found 
nothing which would account for her gastro-intestinal symp- 
toms. But I did find a very large, incarcerated ovarian cyst 
which, when removed, entirely cleared up clinical manifests- 
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tions. Tubal and uterine pathology are equally responsible 
for upper abdominal manifestations. 

Now, while I admit that maybe I have left out some sys- 
temic manifestations which cause abdominal disturbance, I 
have tried to bring home to you this morning the one impor- 
tant outstanding clinical fact, that the chnician should never 
be gullible; the fact that a patient complains of his or her 
stomach is no reason at all for you not to read between the 
lines and find out if there is remotely some other cause for 
those symptoms. \\Tien examining a patient for gastro-intes- 
tinal symptoms, you begin at the head and go right down to 
the feet as you would in any other type of examination and 
then begin to correlate your abdominal findings with findings 
elsewhere. Then you can make an exhaustive study from the 
laboratory and x-ray standpoints to see if there is enough 
pathology in the gastro-intestinal tract to account for the 
symptoms. Finding that pathology lacking, it may be neces- 
sary for you to search further as to the possible cause of the 
disturbance. It is only by this type of clinical practice you 
are able to arrive at a more accurate conclusion and a more 
accurate diagnosis in any one given case. 
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TREATMENT OF COMA 

Since coma is a symptom of many imderlying conditions 
it is axiomatic to say that the treatment of coma must depend 
on the nature of the etiologic factors involved. Therefore it 
would be unwise to discuss treatment without at least a cur- 
sory analysis of the causes. In the diagnostic studies made 
on any given case of coma we frequently find that the diag- 
nostic procedure also becomes good therapy. It will be seen 
in the course of our subsequent analysis that not infrequently 
the diagnosis and therapy are virtually the same. 

Even assuming the necessity for an etiologic diagnosis in 
a case of coma, it must be faced at the outset that not all 
cases lend themselves to proper diagnosis. Sometimes the 
wise physician must stand aside for the march of time to 
clear the picture. During this period, however, the same diag- 
nostic procedures should be adopted as would apply to any 
other kind of a case. Despite the fact that the patient is in 
coma, all available history' obtainable from family or friends 
should be accumulated. At times this may mean considerable 
effort on the part of the physician, but the results usually are 
worth the effort. Emphasis should be placed on this point 
because the natural tendency in a case of coma is to act. As 
an illu^trat^on of the value of obtaining a history, one may 
cite the case of a woman picked up in a department store and 
bt ought into a ho>pital apparently witli hemiplegia. Without 
.m\ tine obtainable from her it was impossible to make a 
<li.l^no^i^ until the family arrived and informed the physician 
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Lhnt she was a patient of one of us (S. S.) and taking insulin. 
WJicn we were called in the next day we found that instead 
of taking S units of insulin she had taken 80. 

Tiie alcohol breatlj which may be found in so many cases 
of coma is in itself of little value, but if an attendant makes 
the statement that tlic patient never drank or the opposite 
statement, tliat the patient is a confirmed drunkard, much diag- 
nostic and tlierapeutic help is obtained. 

Again, before attempting any therapy a most careful phys- 
ical examination is indicated, and even at the risk of empha- 
sizing the obvious, we believe it necessary to stress the ex- 
treme value of accurate observation, particularly of the skin, 
mucous membrane, and the type of breathing. The diagnosis 
may be "made in certain cases of come by the presence or ab- 
sence of cyanosis, Chejme-Stokes breathing, the Kussmaul 
breathing or a slow or shallow breathing. Signs of external 
injury demonstrable by blood coming from the nose, mouth, 
eyes or ears, injury to the scalp, and the signs of trauma any- 
where else in the body must be carefully looked for. The odor 
of the breath, of which we have previously spoken, may or 
may not be of importance but must be carefully noted. It is 
not always possible particularly in the presence of mouth in- 
fection to distinguish types of odor in the breath. 

A study of the reflexes and of muscle tone and all the other 
tests which go to make a good neurologic examination are of 
course indicated. Whatever is found from this examination 
must be carefully analyzed. The absence of reflexes, for in- 
stance, may be the result of shock rather than a sign of 
prime importance. Pin-point pupils of opium poisoning as con- 
trasted to the dilated pupils associated with barbital poison- 
ing may form a decisive point in differential diagnosis. The 
finding of an enlarged heart and fibrillating pulse in the case 
of coma suggests naturally a cerebral embolus, and a fast 
feeble pulse may indicate the failing heart of hemorrhage, 
coronary disease, or may be a terminal finding. 

In die treatment of a case of coma the presence of sugar, 
acetone or albumin is of obvious significance, but it should be 
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emphasized that no one of these substances is absolutely spe- 
cific. Sugar may occur not only in diabetes, but in almost 
any type of brain injury. Acetone while it may indicate dia- 
betic acidosis, especially when associated with other clinical 
signs, may occur in starvation and be of absolutely no diag- 
nostic value. Albuminuria likewise cannot be interpreted en- 
tirely in association with other physical findings. The urine 
in aU cases of coma should be saved so that if there is other 
evidence to suggest poison, the specific poison may be looked 
for. 

Interpretation of the blood pressure wiU depend to a great 
extent on any information obtainable concerning the preced- 
ing state of the blood pressure. If a patient is seen with 
peripheral arteriosclerosis and a low pressure and we are told 
by the family that he previously had a high blood pressure, 
we immediately must suspect a cerebral accident. 

No better illustration of the point mentioned earlier re- 
garding the relationship between diagnosis and therapy can 
be cited than gastric lavage. Perhaps done primarily for 
diagnostic purposes, the diagnostic test immediately becomes 
a therapeutic procedure. 

It is our belief that lumbar puncture may be used as a 
routine procedure, either diagnostically or therapeutically, and 
may clear up the whole picture. 


From a therapeutic point of view coma cases may be 
divided into four groups; (1) Those requiring immediate 
trephining, (2) those requiring stomach lavage and antidotes 


for drugs or other poisons, (3) those requiring specific treat- 
ment as in diabetic coma or a real case of poisoning, and (4) 
those requiring rest and watchful waiting. 

Fortunately only a few cases require immediate terphi- 
mng and they are the ones which show evidence of increased 
intracranial pressure, such as increase in blood pressure with 
slow pulse, nausea and vomiUng, and choked disk. Such' cases 
usually are either traumatic or may be due to brain tumor 
.mid usually a trephining operation is then performed If the 
increased pressure is due to cerebral hemorrhage and if thL 
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lu'inorrii.'im* arises from the niidrllc meningeal artery, this 
arlcry may be ligated. 

J be first treatment of cases due to poisoning is lavage oi 
the stomach. If the specific drug can be found antidotes 
should immediately be given. In cases of morphine and bar- 
bital poisoning, potassium permanganate is used in the lavage 
solution. If mercury is the etiologic factor milk or egg-white 
should be used. 

Coal gas poisoning is usually identified by the cherr}' red 
color of the patient and specific changes in the spectroscopic 
bands. Treatment by oxygen and carbon dioxide inhalations 
is urgent, and according to some, intravenous injections of 
methjdene blue may be helpful. 

In not all cases can a specific drug be identified and certain 
general measures are indicated. A strong cathartic, such as 
Epsom salts or castor oil, should be given after the lavage. 
Stimulants, such as caffeine, strychnine and coramine, may be 
of urgent need. Intravenous glucose is a rapid method of 
stimulating urinary secretion. This may be used in 5 to 10 
per cent solution or even stronger. In all cases the patient 
should be kept warm by blankets, hot-water bags or electric 
pad, and should be turned frequently from side to side. Arti- 
ficial respiration may be compulsory in some cases. The feed- 
ing problem is not easy but an effort should be made to main- 
tairi nourishment. Rectal feeding is not verj'’ satisfactory but 
has to be used. A nasal catheter may have to be used, espe- 
cially in cases of poisoning from caustic drugs. The nasal 
catheter is generally speaking the best means at our command 
at present. 

In the third group of cases, namely, those with a specific 
etiology, we find our most satisfactory results in diabetic coma. 

In this condition it is necessary constantly to keep in mind 
the principle for which one is striving. For instance, the 
height of the blood sugar or even the exact amount found m 
the urine is not important because the coma depends on ace 
tone bodies rather than on glycosuria. In the treatment o 
diabetic coma insulin is a specific and provided there are no 
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complications will in tlie majority of cases result in restoring 
the patient to consciousness. Although insulin can never be 
given blindly, it is always safe to give a comparatively large 
dose in a proved case of diabetic coma, and in general prac- 
tice where the controls may not be as accurate as they would 
be in an institution, we believe it is safer to combine insulin 
with glucose in some form. To be more specific, the initial 
dose may be anywhere from 30 to 50 or 60 units without both- 
ering about extra glucose. More than 60 units at a single dose 
is of little value. The patient’s clinical condition is watched 
and the urine studied, particularly from the standpoint of 
sugar and acetone. The further treatment is determined by 
the course of events. The urine should be examined every 
two hours, even if it is necessary to catheterize the patient. If 
at the end of the first two hours there are signs of diminish- 
ing acidosis the amount of insulin may be reduced to 20 to 
40 units, but at this time we believe it is wise to add glucose 
either in the form of hypodermoclysis (2.5 per cent solution) 
or by mouth if the patient is now able to drink orange juice 
or milk. As the acidosis clears up the insulin is further re- 
duced. If despite large initial doses there are no signs of 
improvement more insulin should be used, but this should 
be controlled not only by urinalysis but by blood sugar studies. 
The careless use of insulin must be distinguished from the 
use of large doses, because the careless use of too large doses 
may result in hypoglycemia and coma due to this condition. 


We have seen this happen and we believe that it is a fairly 
common occurrence which must be guarded against. 

General measures are of extreme importance in diabetic 
coma. The patient must be kept warm, the bowels should 
be emptied by a cleansing enema, and particularly, dehydra- 
tion, which is so commonly a concomitant symptom, must be 
combated. H^Tiodermoclysis should be instituted’ immedi- 
uk‘ y ami flwuld be conlinned until tie debydration is con- 
rolled The heart bears a terrific burden and must constantly 
be rvalched. pan.cularly in older people. When the treatment 
ot the dehydrauon does not improve the cardiac condition! 
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most drasdc treatment is indicated. During and immediately 
after llie coma no great attention need be paid to the control 
of the diet, since carboliy^d rates are definitely indicated dur- 
ing this period. However, as soon as Uie patient passes the 
borderline, the usual principles of dietetic therapy are appli- 
cable. 

In contrast to tlic dramatic specific therapy of diabetic 
coma, tl)c case of uremic poisoning offers anly certain general 
therapeutic principles. Perhaps the intravenous injection of 
glucose solution, 200 to 300 cc. of a 10 to 25 per cent solu- 
tion at intervals of a few hours, offers the best therapeutic 
iiope. Small but repeated transfusions preceded perhaps by 
venesection have given good results in some hands. The use 
of stimulating drugs, such as digitalis or caffeine, are certainly 
indicated when the heart or peripheral circulation fails. Some 
investigators have claimed rather brilliant results from the use 
of intravenous solution of 40 per cent urea given in SO cc. 
doses every eight hours. We have not seen as good results 
from tin’s procedure as have been reported in the h’terature, 
In the fourth group belong practically'^ all cases of coma 
due to accidents to the cerebral blood vessels. Much has 
been written about the diagnosis and treatment of these con- 
ditions. Our own experience suggests that at times it is almost 
impossible to differentiate cerebral hemorrhage from throm- 
bosis and a careful analysis of our results suggests that the 
less interfering therapy is used the better the prognosis. At 
tlie onset it is impossible to predict the outcome. TlTiat looks 
like a mild cerebral accident may progress steadily downhill, 
and what starts off as a wild outburst may quiet down. P 
has been our policy not to do a venesection, lumbar puncture, 
or move the patient. We believe that the patient should he 
kept where he is whenever possible, at least for the first twenty- 
four hours, and nothing whatever but careful watching an 
nursing is indicated. In the presence of extreme restlessness 
or convulsive seizures morphine or opium derivative is indi 
cated to obtain the essential quiet and rest. After the first 
twenty-four hours the general condition of the patient requires 
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attention. Dehydration is to be avoided. The bowels must 
receive attention and, if necessary, stimulation by caffeine or 
digitalis given. 

Not all possible causes of coma have been included in this 
discussion nor has anything been said about the problems 
involved when the patient has one disease and gets coma from 
something else. The diabetic may go on an alcohol spree and 
when he is seen by the doctor it is not an easy matter to 
decide whether he is suffering from alcoholism or from dia- 
betic coma. The patient with a known duodenal ulcer may 
take an overdose of a drug and it will require keen diagnostic 
judgment to decide whether the coma is due to cerebral anemia 
from hemorrhage or to a drug. The type of case which will 
be most common in one locality or one institution may be 
less common in another. Alcoholism, for instance, is very 
rare at Michael Reese Hospital, while in the public institu- 
tions it is apt to be one of the commonest causes of coma. 
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VENOUS PRESSURE 

E\ery clinician is familiar with the close relationship 
which exists between arterial blood pressure and myocardial 
function of the left side of the heart. It is not so generally 
recognized that venous pressure is a very reliable index of 
functional capacity of the right side of the heart with the 
result that estimation of pressure in the peripheral veins has 
not as yet become a popular procedure in clinical medicine. 
It cannot be said that determination of venous pressure is 
a recent development, for Stephen Hales in 1733 reported 
his experiments in these words: “In December I laid a com- 
mon Field Gate on the Ground, with some Straw upon it, on 
which a white Mare was cast on her right side, and in that 
Posture bound fast to the gate; she was fourteen Hands and 
three inches high; lean, tho’ not to a great Degree, and about 
ten or twelve Years old. . . . Then laying open the left Jugu- 
lar Vein, I fixed to that part of it which comes from the Head, 
a Glass Tube, which was four Feet, and two Inches long. 
The Blood rose in it, in three or four Seconds of Time, about 
a Foot, and then was stationary for two or three Seconds; 
etc., etc.” 


Nor can it be said tliat modern clinical methods for esti- 
mating venous pressure are difficult or inexact. Practically 
all procedures may be classified as either indirect or direct. 
Most of the indirect methods are based on the principle of 
compressing a visible, superficial vein in the skin by means 
of a transparent air chamber and reading off on a water man- 
onreter the pre>sure necessary' to obliterate completely the vein 
under examination. These methods are used tvidely and are 
•' periorm but ctiusiderable experience is needed to recog- 
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ilizc I lie end point of compression, a change which is not always 
.'^harply defined. 

\\'e iircfcr a direct method because it is more accurate and 
I he end point is always distinct. A simple instrument de- 
.'^igned by Dr. J. S. Golden and myself overcomes the usual 
objections raised against direct methods, namely, that the 
hollow needle may become plugged by a clot and that pro- 
longed observations are impractical. Our apparatus consists 
of a small metal reservoir and a water manometer, both being 
connected to' a small hollow needle by a glass T tube and suit- 
able rubber tubing. The entire instrument is carried in a 
small metal box, in which it may’’ be autoclaved and both the 
reservoir and manometer may^ be easily attached to the opened 
cover when readings are to be made. Sterile 3 per cent sodium 
citrate solution is poured into the reservoir and manometer 
and tlie fluid is allowed to fill tlie tubing and needle, care 
being taken to e.xpel all air bubbles. The patient is kept in 
a recumbent or semirecumbent position with the arm well 
abducted for at least fifteen minutes and the level of the auricle 
is marked on tlie side of the thorax according to the sugges- 
tion of Eyster. The hollow needle is then introduced into 
the cubital vein and citrate solution from the manometer tube 
is permitted to flow into the vein until the level of the solu- 
tion in the manometer tube becomes stabilized. The height 
of this level above tliat of tlie auricle represents the peripheral 
venous pressure. The apparatus may be maintained in fault- 
less working order for three to four hours without discomfort 
to the patient and without removal of the needle from the vein 
by permitting a few drops of citrate solution from the reser- 
voir to flow through the needle into the vein every five minutes. 

We have adopted a range of 5 to 10 cc. of citrate solution 
above the level of the auricle as the normal venous pressure 
when taken according to our method. Abnormal variations 
are found in many conditions, but we shall briefly describe 
our clinical experience witli venous pressure in cardiac failure 
and with certain therapeutic measures used in combating this 
condition. 
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It must be stated at tlie outset that an abnormal level of 
venous pressure is not a sign of any particular valvubr defect 
or special anatomical lesion. It does furnish very important 
information as to the myocardial capacity of tire right side 
of the heart. Any condition which leads to failure of the right 
side of the heart causes a rise in peripheral venous pressure 
but so-called “pure, left sided failure” causes no such change. 
Hence, the procedure is of value in distinguishing these two 
forms of failure in which the treatment is also different. It 
is of further advantage to estimate venous pressure in instances 
of right sided failure because cyanosis and the apparent siae 
of the cervical veins may at times be misleading. For in- 
stance, much more carbon dioxide in the blood and oxygen 
deficiency will be necessary in cases of anernia to produce a 
given degree of cyanosis than in normal persons and much 
less in patients with an excessive number of red blood cells. 
This is merely an example of the extracardiac factors which 
may have an important relation to the degree of cyanosis. 
Il^e have observed that the apparent degree of engorgement 
of the cervical veins may be deceptive. Large cervical veins 
may be due chiefly to emaciation or to local obstruction. Meas- 
urement of venous pressure in such instances will furnish much 
more reliable information than mere inspection. 

Elevation of venous pressure in a patient known to have 
cardiac disease but who is apparently in a good state of com- 
pensation will sometimes serve as a warning of impending 
failure. It may, in fact, be the earliest sign of impending 
cardiac defeat in a patient in whom such a state is not sus- 
pected. The information gained by repeatedly estimating 
venous pressure may be of value in following the progress 
of right sided failure. Tendenc3' of venous pressure to fall 
usually means improvement while persistence of a high level 
or tendency to rise frequently presages complete cardiac de- 
feat. The results of treatment may also be followed by such 
rt^peated observations and great value is placed by some on 
euimation of venous pressure as a guide for the performance 
nf venesection in instances where venous pressure is high. Dr. 
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j, i?. (jolfli'ii ,'i))(l I were interested in the value of so-called 
"hfoodiess venesection" in patients with heart failure and high 
venous jrressiire. As is well known, the procedure consists 
of constricting' all four limbs near the trunk; sufficient com- 
pression being ap[)licd to permit inflow of blood into the limb 
while outflow via the veins is prevented. It was thus hoped 
to relieve the heart of a certain quantity of blood by im- 
[>risoning blood in the limbs and to accomplish this -without 
actual loss of blood, since hemorrhage is not always well borne 
by patients with heart disease. We permitted the constrictors 
to remain in position for thirty minutes after control readings 
were taken and measured venous pressure in one unobstructed 
limb at intervals of five minutes. Blood pressure was also 
measured and the pulse rate counted at the same intervals. 
We could find no change in venous or arterial pressure or 
pulse rate, although the same patients showed an immediate 
and partially sustained drop in venous pressure after ordinarj' 
blood letting. We have, consequently, omitted this procedure 
from our therapeutic armamentarium. 

Dr. Golden and I performed a series of experiments to de- 
termine the effect of ordinary blood letting on patients -with 
varying degrees of cardiac failure with and without elevated 
venous pressure. We found no change in the pulse rate and 
only a transient fall in arterial blood pressure, but venous 
pressure fell in ever>' instancee. The fall in venous pressure 
was marked in many instances but nearly al-ways returned 
about half-way toward the previous level within an hour. We 
have watched the ultimate course of these patients and believe 
that venesection may be of benefit in some cases of right sided 
failure with high venous pressure, but we cannot share in the 
enthusiasm of ardent advocates of venesection. We have fol- 
lowed many patients after venesection and are convinced that 
more conservative measures would hav'e been of nearly equal 
benefit. It is possible that our patients had very little car- 
diac reserve, but we are inclined to rely on digitalis, sedatives 
and diuretics and to advise venesection only occasionally m 
right sided cardiac failure. 
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THE IMMUNIZATION OF INFANTS AND YOUNG CHIL- 
DKEN AGAINST INFECTIOUS DISEASES 

One of the most important fields of pediatric procedure 
exists in the immunization of infants and children against in- 
fectious diseases. This has been so populariz'ed among the 
general public that at the present time most parents are more 
than anxious to cooperate with the physician on these meas- 
ures. It is well, however, to realize that not all infectious 
diseases can be prevented by definite control measures. Un- 
less this is made clear to anxious parents, extravagant prom- 
ises of disease prevention will cause doubts to arise in the 
public’s mind that will destroy all confidence in preventive 
pediatrics. It is well, therefore, to divide these diseases into 
Iwo groups. First, those in which we have a definite method 
of prevention and immunization, and second, those in which 
wc ha\’e a partial or limited method of control. 

THOSE COMMUNICABLE DISEASES FOR "WHICH THERE IS A' DEFI- 
NITE METHOD OF PREVENTION AND LMMETNIZATION 

Smallpox. — ^During epidemics of smallpox, vaccination 
should be performed at any age. This includes infants in the 
newborn period. As a general public health procedure, infants 
should be vaccinated from the sixth to the twelfth month of 
life, or not later than the eighteenth month of life. The rea- 
sons for doing so at this time are that they are given protec- 
tion from the disease (there is hardly any inherited immunity) 
the reactions arc almost negligible at this age, and lastly, post- 

\ accinal encephalitis hardly ever occurs under eighteen months 
of aco. 

1:77 
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In llic absence of an epidemic, it is usually well to post- 
pone vaccinating cliildrcn afflicted witli such skin diseases as 
eczema, impetigo, and furunculosis. Infants suffering from 
sc\xTc gastro-intcstinal upsets, or marked malnutrition maybe 
spared the added burden of vaccination until they are stronger. 
While it is probably quite hj'pothetical, I believe that the 
best time for vaccination is in tlie late spring, early summer 
and fall. Obviously the hot montJis are depressing and ex- 
cessive perspiration may' cause scratching of the pustule and 
secondary' infection. During tlie winter and early spring the 
child may' suffer from a respiratory infection or contagious dis- 
ease. While most parents are intelligent enough to know 
that Uiese diseases are not caused by' the vaednation, still in 
the back of tlieir minds they will wonder if the vaccination 
did not lower the child’s resistance to the disease. 


Vaccination may be done on any skin surface. The pre- 
ferred site in boys is at tlie point over the insertion of the 
deltoid muscle on the left arm. In girls, the outer aspects 
of tlie left tliigh, at a point two thirds of the way from the 
knee to tlie hip is the best location. One is accustomed to 
looking for a scar in tliese locations in e.xaminations, and there 
is no reason for placing the vaccination in bizarre localities. 

The site of vaccination should be thoroughly washed with 


acetone. Other antiseptics may destroy the virus. A drop 
of virus is placed in the center of the cleansed area. Holding 
a small sterile needle at an angle of 20 degrees from the skin 
surface, the point of the needle is pressed into the skin through 
the drop about ten times. Obviously these pressure points 
should be in tlie same locality. No blood or serum should be 
drawn. The excess of virus is now wiped off with a piece of 


sterile gauze. 

There is some difference of opinion as to the advisability 
of putting a dressing over the inoculation. It is permissible 
to use no dressing. Certainly tight constricting bandages and 
shields should be strictly avoided. I always put one thickn^s 
of sterile gauze over the point of inoculation very loosely with 
a piece of tape. The mother is told to remove this next mom- 
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ing and put nothing more on it until the pustule appears. She 
is then told to place a similar piece of gauze on the pustule, 
and to change it daily unless the pustule breaks and sticks 
to the gauze. If this happens the gauze is not removed. No 
tub bath is given the child from the time the pustule appears 
until the scab is on firmly. The mother is warned that a 
papule usually appears on the third to fifth day. In another 
day this becomes a vesicle and the next day a pustule with a 
swollen read area around it. At about the sixth day there 
is frequently some fever and loss of appetite. Mothers are 
told to report one week after vaccination for inspection and 
further instructions. 

Reactions will fall into three groups. Successful primary 
vaccinations in which a pustule is present on the seventh day; 
an unsuccessful vaccination shows no reaction to the virus and 
confers no protection against smallpox. Those who fail to 
react after a primary vaccination with the production of a 
pustule should be revaccinated after two weeks. Children 
revaccinated after a previously successful result may show a 
reddened, inflamed macular or maculopapular area at the 
vaccination site at about forty-eight hours. This is evidence 
of persistent immunity from the previous vaccination. 

The complications of vaccination are secondary infection, 


Rcneralizcd vaccina, autovaccination and postvaccinal en- 
cephalitis. If tire procedure is carried out as outlined, sec- 
ondary infections are very uncommon. They were more com- 


mon wlmn shields and tight bandages were used. They can 
by told by excessive swelling, abscess formations and lym- 
phatic enlargement. Secondary infection of the pustule may 
be treated by cleansing the pustule with ether and painting 
with a mild antiseptic as gentian \dolet or mercurochrome 
Abscesses should be treated surgically with wet dressings. 

Generalized vaccina occasionally happens. It varies from 
scattered pustules around the primary lesion to scattered 
papules and vesicles over the entire body. The child mav 
Ime several degrees of temperature and be quite prostrated 
There >s notlung to do for these children except to give ant 
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pyrclics for liic Icniporaturc. Tl’hc prognosis is excellent and 
rrcDVcry mjiirl. I'hnsc children who have ecxema or delicate 
skins appear more likely to have such reactions. 

Aiitovaccination is caused by not wiping off the e.xcess 
of vaccine which the child scratches and carries to other parts 
of the body, or by scratching an uncovered pustule. The most 
common points arc the lips, cheeks or eyelids. They follow 
the course of the original vaccination. Nothing can be done 
and they arc unimportant with the exception of the eyelid or 
cornea. Tin's is verj' serious and may cause loss of the eye. 
Call an ophthalmologist into consultation immediately if this 
happens. 

Postvaccinal encephalitis has received considerable atten- 
tion abroad. In this country only 75 cases have been reported. 
Considering the number of antismallpox vaccinations per- 
formed yearly, this number is very small. In the countries 
where postvaccinal encephalitis occurred, it affected children 
mostly of school age; only rarely has a case occurred in in- 
fants under two years. An exception is Germany, where 
nearly all cases are between one and two years. However, 
most children in Germany are vaccinated at that time. 

The symptoms appear suddenly, on the tenth to the thir- 
teenth day follorving vaccination. Fever of 104° F., vomit- 
ing, headache, stupor and positive Babinsky are the most im- 
portant symptoms. The course is stormy and the prognose 
is grave. The mortality is 40 per cent. Recover}'^, when it 
takes place, is usually rapid and complete. Besides the usual 
treatment for encephalitis, the child should be given blood 
serum from a recently vaccinated person. 

As a preventive measure for vaccine encephah'tis, the fol- 
lowing principles should be used in vaccination. Primar)' 
vaccination should be done earty in life, during the first year 
if possible. No person should be vaccinated unless in perfect 
health. Mass vaccinations are to be avoided. In Holland, 
most cases of postvaccinal encephalitis occurred in hlarch 
and April. Multiple scarification and cross hatching were 
condemned by the English committee. Armstrong recom- 
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mends that primary vaccinations, especially after the first year 
of life, be deferred until immunization against diphtheria or 
other diseases has been accomplished, as tliis preliminary exer- 
cise of the immunity or defense forces may lead to a more 
efficient antivirus response. 

Diphtheria. — ^Immunization against diphtheria should be 
a routine procedure. Most infants have a natural immunity 
to diphtheria at birth that begins to fall off at about the sixth 
month. For this reason it has been advocated that immuni- 
2 ation should be begun at this time. Certainly in infants 
hving in slum surroundings, more liable to infectious con- 
tacts, this is advisable. In the average infant that has medi- 
cal superrision, I do not think it is advisable to immunize 
before one year of age, but it should be routine at this time. 
Certainly in babies of this type, diphtheria under eighteen 
months of age is quite uncommon. Furthermore, the work 
of Greengard indicates that the passive immunity in young 
infants interferes with the development of antitoxin in re- 
sponse to vaccination with diphtheria toxoid. The only infant 
in my experience that died of diphtheria under fifteen months 
of age had received toxoid at six months of life. 

Immunization should be routine at one year and advocated 
up to ten years. A Schick test preliminary to immunization 
is unnecessary' for children less than seven years of age. For 
older children it is desirable to determine the need for immu- 
nization. 


Toxoid should be employed for children under seven years 
of age. At the present time most men are using two doses 
of 1 cc. each, at not less than two- nor more than four-week 
intervals. Some give tliree doses which probably gives a 
higher immunity, but inasmuch as two doses of 1 cc. each 
at two- to four-week intervals give a 90 to 95 per cent im- 
muniiy. this hardly seems necessary'. The one dose alum pre- 
cipitated toxoid in amounts of 0.5 to 1 cc. (varying with 
d.f.crent preparations) may supplant the other toxoid It 
has tile ad^•antage of one injection because of slow absorption 
appears to be very- successful in children under seven^ears 
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of ngc. Il silould be used with great care in older children 
because of local reactions. 

'riie arm over the deltoid region is cleansed with soap, 
water and alcohol. The toxoid is given in a sterile syringe and 
needle subcutaneously. Be sure tliat there are no air bubbles 
in the .syringe, and that tlie needle is wdped dry, also do not 
use formaldehyde toxoid solution unless it is perfectly clear. 
'I'he injection site is covered with a sterile gauze bandage, re- 
moved the next morning. The motlier can be assured that 
there will be no reaction at tin's age. The second injection 
is given in tire otlier arm in two to four weeks. 

Immunization witli toxoid should never be done for a child 
of over seven years without first testing their reaction to it. 
This is done by injecting 0.1 cc. of toxoid intradermally- If 
within three days an area of redness measuring more than 
10 mm. develops, either one of two procedures may be used. 
The first is to use toxoid, giving one dose of 0.2 cc. sub- 
cutaneously followed in two weeks by a second dose of 0.5 cc. 
and in two more weeks by a third dose of 1 cc. In the event 
of a reaction after the first dose, the amounts subsequently 
injected should be cautiously increased or the same dosage re- 
peated. Immunity may be produced by three injections of 
as little as 0.2 cc. each. The second method is to use toxin- 
antitoxin mixture, which generally produces less reacbon in 
older individuals. Three successive injections of toxin-anti- 
toxin mixture, in amounts of 1 cc. each, can be given sub- 
cutaneously, from one to two weeks apart. 

Diphtheria immunization is worthless unless it is followed 
up witli tlie Schick test. While with the two-dose method of 
toxoid, 90 to 95 per cent of children will become immune 
within three months, the five or ten children who are not im- 
mune could spoil the effect of the entire procedure by raising 
doubts in the motlier’s mind as to the reliability of the method. 

Diphtheria toxin for the Schick test is supplied in ten 
test ampules. The ampules are 1 cc. each and contain di 
luted toxin in peptone solution. They are stable for a perio 
of months, as stamped on the bottle, if precautions are use 
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These consist in keeping the bottle in the ice-box when not 
in use, and thoroughly wiping off the rubber top with alcohol 
before piercing with the needle. Obviously the needle and 
sjTinge should be sterile. Use a syringe graduated in 0.1 cc. 
and a fine needle (26 gauge) witli a rounded point. Cleanse 
the flexor surface of the arm with soap and water and alcohol 
and inject 0.1 cc. of the diluted toxoid intradermally. A super- 
ficial bleb should result, through which the hair follicles can 
be seen. Cover this with a piece of sterile gauze, to be re- 
moved the next morning. 

The test is read in forty-eight to seventy-two hours. A 
positive reaction is shown by redness of the skin covering an 
area of over 10 mm. in diameter. Positive reactions usually 
stay red for several days, turn brown and scale over the point 
of injection. A negative reaction shows a red area less than 10 
mm. Schick tests have been made on so many children with 
such conformity of results, that the mother can be assured that 
her child is now immune to diphtheria. As a further safeguard, 
it should be recommended that the child be re-Schicked on en- 
tering school, or in the presence of an epidemic. Some children 
have been known to lose their immunity in four or five years. 
If a positive reaction is obtained, one may wait another three 
months and repeat the Schick test, or give another 1 cc. of 
toxoid at once, and re-Schick at three months. Some children 
will no doubt become negative in another three months, but 
I always give one more dose of toxoid to be safe. Schick 
reactions are uniformly negative after the third dose of toxoid. 

It must be emphasized that immunization does not take 
place for three months and none of these methods should be 


rehcd upon for active immunity in the presence of diphtheria. 
In such cases 1000 units of diphtheria antitoxin should be 
given intramuscularly. Remember that this is a horse serum 
and the child mtiy be sensitive to it. All children with a his- 
toiy of eczema, asthma, or any sensitivity, or who have had 
.my horse scrum before (including toxin-antitoxin mixtures') 
should be tcMod for sensitiwty before gi^^ng the injection 
hy mu-cting mtracutaneously 0.1 cc. of a %o or ^oo dilution 



njn-\\-ORTir N. SAKFOKD 


I :.S.) 

of antitoxin. If no wlical or marked zone of erythema appears 
within thirty minutes, the full dose may be given. If such 
a reaction appears, the antitoxin should be given in divided 
amounts beginning witli 1 cc. in Moo dilution with saline solu- 
tion. At intervals of thirty minutes increasing amounts may 
be given until the entire amount is completed. This should 
be given in an extremity, so that rapid absorption can be im- 
peded by a tourniquet if an immediate reaction issues. In 
case of a severe reaction, 3 to 6 minims of a Mooo epinephrine 
solution should be given subcutaneously. 

Typhoid Fever. — 'While immunization against typhoid 
fever is a definite prophylactic procedure, it is not necessary' 
in most communities for universal application. Its use should 
be restricted to those communities where typhoid incidence 
is great and particularly if a trip is planned to such a region. 
This applies particularly to Europe and the Orient, or to rural 
communities in this country where the water supply is ques- 
tionable. 

Immunization could probably be given to the child at any 
age. Certainly at one year of life it would be satisfactory. 
The vaccine given for adults is in amounts of 0.5 cc. for the 
first dose and 1 cc. for the second and third doses. There 
is no definite amount recommended for children. I usually 
give children over eight a full adult dose and under eight 
years two thirds of tlie adult dose. The injections are given 
subcutaneously in tlie deltoid region at one-week intervals. As 
a rule, children have no reactions. It probably takes about 
three months to establish an immunity. There is no simple 
laboratory test for determining typhoid immunity, but it is 
assumed tliat immunity lasts at least two years. If protection 
is to be assured beyond this time, a second course of injec- 
tions should be given, or one dose may be given each year 
following tlie original course of three. 

Tetanus. — Tetanus antitoxin should be always used pro- 
phylactically in all cases in which a wound is contaminated 
witli horse manure or human excreta. This, therefore, in- 
cludes all wounds of the street, in gardens, or any spot where 
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Street dirt may have been trampled. Also all wounds con- 
taminated with water at bathing beaches, or industrial injuries. 

It is particularly indicated in puncture wounds or wounds 
about the head. The prophylactic dose is 1500 units injected 
subcutaneously. Remember that this is a horse serum and 
the precaution mentioned under diphtheria should be followed. 

At the present time there is much work being done on vac- 
cination against tetanus, which may develop into a standard 
procedure later. Ramon has been using an anatoxin mixture 
in French soldiers with apparent success. Bergey and Etries 
in this country recommend one injection of a 1 cc. alum 
precipitated tetanus toxoid for immimization. This is given 
in one injection and gives an immunity in three to six months. 
They claim there are no reactions. At present, however, only 
antitoxin should be relied on. 

THOSE DISEASES IN WHICH PREVENTATIVE NIEASURES ARE 
LIMITED OR INDEFINITE 

In these diseases the mother should be told that the meth- 
ods of immunization are not perfect. It is folly and detri- 
mental to the public faith in preventive pediatrics to make 
extravagant claims as to immunizing children for these con- 
ditions. 

Scarlet Fever. — ^Natural immunity is found in many 
children, and a considerable number of adults. Inherited im- 
munity is present in the newborn if the mother is immune, and 
lasts in one half the children for six months and in one third 
for l\\clve months. Clinically scarlet fever is uncommon under 
two years. For this reason infants may be Dick tested at 
any time, preferably after one year. I test routinely between 
eighteen months and two years. 

Dick tc^t material is obtainable in 10-test ampules and 
100-tcst ampules. The 10-test ampules are glass topped and 
must be used at once. The 100-test ampules have a rubber 
top and if care is used as outlined v.nth Schick test material 
(use acetone to sterilize top. not alcohol), they mav be used 
until the ex-piration period stamped on the bottle. Great care 
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imist be used in performing tiie Dick test. Use a syringe 
graduated in 0.1 cc. and a 26-gauge needle with a round end. 
Boil tlic syringe and needle in distilled water. Use no alcohol. 
Cleanse the skin witli acetone. Expel at least 0.1 cc. of the 
scarlet fever toxin from the needle before using. Inject 
accurately 0.1 cc. of the scarlet fever toxin intradermally. 
Injections must be intradermal as a subcutaneous injection 
may show negative results in a positive subject. Cover with 
a sterile gauze bandage and read in twenty to twenty-four 
hours (not later). Unlike the Schick test there will always 
be some erythema. If the area of redness measures over 10 
mm. in diameter, the test is positive. 

If tlie test is negative, it may be assumed that the child is 
immune to scarlet fever. However, it must be remembered 
tliat tin's test is not perfectly reliable. Persons with negative 
Dick tests Jiave been known to contract scarlet fever. The 
mother should be warned of this and told to have the child 
retested in tlie presence of a scarlet fever contact, or epidemic 
or in any case in two or tliree years. 

If the test is positive, all of the factors that enter into the 
situation should be explained to tlie mother. Nursing groups, 
personnel of contagious hospitals and orphanages, or groups 
intimately exposed to scarlet fever should be protected. The 
Committee on Prophylactic Procedures Against Communicable 
Diseases of the American Academy of Pediatrics does not 
recommend active immunization by scarlet fever streptococcic 
toxin as a general public health procedure because local and 
general reactions are frequent in adults and not altogether 
absent in cliildren. Also the degree and duration of the im- 
munity have not been definitely established. However, the 
degree of reaction is certainly not as bad as a case of scarlet 
fever. I believe tliat the principal argument against it is tlie 
degree and duration of immunity. These facts should all be 
laid before the mother and let her decide. I certainly would 
not force the immunization against her desire not to have it. 

Active immunization, if decided upon, consists in the in- 
jection of five increasing doses of scarlet fever streptococcus 
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toxin at weekly intervals. These injections are made sub- 
cutaneously as with the diphtheria toxoid. This material is 
put up in 1-cc. vials and R.re numbered one to five. Great 
care must be taken to give these doses in order as they in- 
crease rapidly in toxin and would cause serious reactions if 
given out of order. 

It is stated that about 10 per cent of susceptibles will 
show general reactions after the first dose and about the same 
number following the last dose. From my own experience, 

I would say that 30 per cent was a closer figure. These reac- 
tions are a temperature up to 102° F., vomiting, diarrhea, and 
headache. These come on in a few hours and last about 
twenty-four hours. They may be treated symptomatically. 

I find the vomiting most troublesome. It may be necessary 
to withhold all food and give only tablespoonfuls of water for 
twenty-four hours to control it. In the presence of severe 
reactions it is best to divide the next dose of toxin, and give 
it tlie following week. If there are no reactions, the usual 
routine can then be followed. 

Two weeks after the last dose of toxin, repeat the Dick 
test with 0.1 cc. of toxin in the right arm and 0.2 cc. in the 
left arm. If either test is positive, repeat the fifth dose, after 
which 95 per cent of the susceptibles will become negative. 
The moUier should be instructed to have the Dick test re- 
peated again in one or two years, or in the presence of a con- 
tact or epidemic. 

This active immunization, of course, .takes at least five 
weeks and is valueless for a susceptible contact. For these 
cliildren. convalescent scarlet fever serum has been recom- 
mended for passive protection. It is given intramuscularly in 
amounts of 10 to 20 cc. The eeddence as to its reliability 

inadequate, but it should cause no reactions and I think 
should be used if obtainable. Scarlet fever antitoxin is also 
used for passive immunization. Its use is frequently accom- 
pained by unpleasant horse serum reacdons and the ewdence 
ii-aarding its value is indefinite. 

Measles.— There is no method for active protection 
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against measles. The disease may be prevented, or better, 
modilied by tlie injection of blood serum of a person recently 
convalescent from tJie disease, or. the blood serum of adults. 

liuman blood serum taken one to three weeks after the 
fever of measles has subsided should be used. \Vhen admin- 
istered within five days after exposure in doses of 10 cc. intra- 
muscularly it may protect against the disease. It usually 
lessens the severit}' of the disease in any case and should be 
used in children under three years of age, or those suffering 
from anotlier disease, particularly a respiratory infection. 
Under ordinary circumstances, it is more desirable to produce 
modified measles tlian to protect completely. Ten cc. of con- 
valescent serum given six to seven days after the child has 
been e.xposed produces partial protection. That is, measles 
develops in a mild form. 

Thirty cc. of normal adult whole blood, or 20 cc. of nor- 
mal adult serum, will produce somewhat the same effect as 
10 cc. of convalescent serum. It probably is not as reliable 
due to differences in protective substances. Measles modified 
by convalescent serum or normal blood apparently produces 
a permanent immunity comparable to the disease. McKahn 
has advocated die use of placental extract. It is believed that 
2 cc. injected on tlie sixth or seventh day after exposure 
will usuall}'^ modify the disease. This method could be used 
in tlie absence of convalescent serum, or adult serum. 

Whooping Cough. — vaccine for the active immuniza- 
tion against whooping cough has been developed by Sauer. 
This vaccine differs from the older types in that it is prepared 
from fresh strongly hemolytic strains of B. pertussis, groivn 
on medium made witli freshly defibrinated human blood. This 
gives tlie advantage of more massive doses than with the older 
vaccines. It apparently gives considerable immunity. Sauer 
believes tliat the best age to give it is between the seventh 
and lentil months. If the child has been immunized against 
diphtheria or smallpox, several months should elapse before 
pertussis immunization. 

It should be remembered that more ei'idence should be 
gathered on tliis procedure before it is adopted as a general 
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public health measure, looping cough is one disease lor 
which tlie infant has no natural immunity, almost all of the 
mortality occurs in the first and second years of life, there- 
fore, if the infant can be protected, it is highly desirable. It 
takes four months for immunity to develop from Sauer’s vac- 
cine, therefore, it would be necessary to give it quite early in 
life. Whether it is wise to immunize young infants in the 
face of possible reactions remains to be seen. 

In regard to older children, or those younger who have 
been immunized against diphtheria and smallpox, it could be 
considered. The facts should be laid before the mother; that 
reactions occur, and that while probably the majority of chil- 
dren will become immune, there is no test at the present time 
to discover who has become immune and who has not. There- 
fore, immunity cannot be guaranteed. As it takes four months 
for immunity to develop, immunizations should not be given 
during an epidemic. 

The injections are given subcutaneously at weekly inter- 
vals for three weeks. The initial dose is 1 cc. in each del- 
toid, the second .1,5 cc. in each triceps, and the third 1.5 cc. 
in each biceps. This makes a total dosage of 8 cc. The skin 
should be cleansed with soap, water and alcohol, and the 
syringe and needle boiled in distilled water for ten minutes. 

Reactions when they occur may be general or local with 
a rise in temperature to 101° F. four to forty-eight hours after 
injection, and tenderness, redness and induration. Movable, 
subcutaneous nodules of induration may exist for a month. 
I sually no treatment of any kind is necessary nor any change 
in routine of injection. 

There are several methods of prophylactic immunization 
employed for those exposed to the disease. The older vaccines 
containing 5 to 10 billion killed organisms per cubic centimeter 
arc given subcutaneously in doses of 0.25, 0.5, 1, and 1.5 cc. 
;u intervals of two to three days. Their efficiency is under 
much dispute. 

Frawley has reported good results in the use of undena- 
lurcd pertussis antigen for prophylaxis. The initial dose is 
1 cc. civen siibcuianeou.-^ly, followed by 2 cc. every other 
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day until 6 doses have been given. Human blood serum is 
used in the culture medium, and there seems to be very little 
local or general reaction. 

Convalescent serum from patients recovering from whoop- 
ing cough has been used in amounts of 10 cc. for children 
kno^vn to have been exposed to the disease. The evidence in 
regard to this is indefinite. 

Chickenpox and. Mumps. — Blood serum from recently 
convalescent individuals has been used for both these diseases. 
Their value is not absolutely proven and the indication for 
such use is infrequent due to the mildness of these infections. 

Poliomyelitis. — Kolmer has developed a method of vac- 
cination against poliomyelitis by giving a suspension of mon- 
key spinal cord, from animals receiving an inoculation with 
sodium ricinolated virus. This is giyen in three increasing 
doses at weekly intervals. It has only been used on a few 
individuab and is not commercially available as yet. 

For passive immunity convalescent serum and normal 
serum have been proposed during epidemics. Convalescent 
serum might be of value, but it is so limited in amount that 
it should be confined to the treatment of early cases. Normal 
serum and whole adult blood have been used in amounts simi- 
lar to those used in measles immum'zation. The value of these 
has not been demonstrated, but they certainly can do no harm. 

Rabies. — If a child is bitten or scratched by a dog (cats 
and monkeys can also have rabies), and the skin is broken, 
give vaccine if the animal is unknown, disappears, dies in less 
than ten days, is killed in less than ten days, or develops 
rabies. If it has a suspicious sickness, begin vaccine and 
observe. It is not necessary to give vaccine if the dog remains 
well. Contaminated bites should be cauterized with nitric 
acid. Head wounds are the most dangerous. 

Different preparations are supplied, but all are usually 
emulsified rabbit cord, infected with a fixed killed virus. 
They are incapable of producing rabies as a result of the in- 
jection. The treatment consists of 14 daily injections given 
subcutaneously. In cases of extensive injury, or more than 
a suspicion of rabies, 21 to 28 injections should be employed. 
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RICKETS: IS THERE A DIETETIC FACTOR? 

Tins baby is seven months old. To all appearances he is normal. I will 
not take time to go over all points in the physical examination but simply 
note no abnormalities other than the barest suggestion of beading of the 
ribs. This is no more marked than in many babies pronounced physically 
normal. He has no craniotabes nor Harrison’s groove. He holds his head 
up well and makes very' definite efforts at sitting up, although he does not 
accomplish the latter with complete facility. His gums are swollen and one 
of the lower central incisors is just coming through. Possibly in development 
he may be a few weeks behind what is considered a perfect average. How- 
ever, the fact that he has been boarded in the hospital ever since his birth may 
be the c-xplanation. Arc these findings sufficient to justify a diagnosis of 
mild rickets? 

The family and past histories are negative. 

In previous clinics I have discussed “The Normal Infant” 
and also “Infant Nutrition.” Do not be alarmed. This is 
no repetition. This baby is being demonstrated as an intro- 
duction to the subject of rickets. 

During recent years the profession and the public have 
been almost overwhelmed with literature on rickets. I must 
confess that I do not quite understand the reason. During 
my student days when there were no known vitamins, rickets 
did not assume such dread significance, and it is only recently 
that we find the term on the lips of every physician and lay- 
man. Is it ]yossible that in the background lies the propaganda 
of interested industries? Or is there really an increase in the 
incidence of the disease? 


jrgt 
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I am not going to review the subject this morning in the 
classical style of conventional etiologj'’, pathology and symp- 
tomatology. \ou are familiar with the present-day tenden- 
cies. One must penetrate deep into the wilderness indeed to 
escape the blaring radio and the bombardment of leaflets ex- 
tolling the virtues of vitamin D as it exists in cod liver oil, 
halibut liver oil, salmon liver oil, irradiated ergosterol (/. e., 
viosterol), milk of cows receiving irradiated yeast in their fod- 
der, and irradiated milk. I will not even discuss the recent 
findings of Bills of the Mead Johnson Company describing 
differences in the vitamin D action of cod liver oil and the 
oil of the tuna. There is still much scientific work to be done. 
Today I want to discuss the subject from a purely clinical 
standpoint with special reference to some of my thoughts 
and observations during the last five years. 

Probably every pediatrician has noted that some babies 
develop signs of rickets in spite of receiving supposedly ade- 
quate amounts of vitamin D. These findings are usually 
ignored and the parents assured that the baby is perfect. I 
have seen little reference to tliis phase of the subject in scien- 
tific literature. One hears more of it in the “off the record” 
conversations at the medical meetings. 

In view of tlie tradition that rickets becomes most appar- 
ent during periods of rapid growth, I have often asked myself 
whether the present-day craze for huge babies may not be 
a hitherto unsuspected factor. In this category does a factor 
lie in the concentrated high caloric diets now so generally used 
which may induce a period of unnatural growth? Is it also 
possible that cod liver oil which on the one hand contains the 
antirachitic vitamin but on the other increases the size of the 
subject has a disadvantageous as well as an advantageous 
effect? 

There is also another possibility which for some reason 
or otlrer has been overlooked by pediatricians, namely the 
effect of the reaction of the intestine. This latter is the spe- 
cific study I have been making during the last years and is 
the one I am going to report today. 
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In previous publications concerned with infant nutrition 
we have reported that the addition of 12 per cent lactose to 
boiled whole cow’s milk is generally followed both by an in- 
crease in the hydrogen ion concentration and the gram-posi- 
tive flora of the stool. In other words, there is in some re- 
spects a trend toward the stool of the breast-fed. Other sugars 
studied failed to give similar results. But on the other hand, 
babies receiving such concentrated high caloric mixtures de- 
veloped nutritional disturbance presumably from overfeeding. 

In 1926 Bergeim reported experiments in albino rats show- 
ing a better absorption of calcium when given with lactose 
than with other carbohydrates. This he attributed to the 
increase in intestinal acidity following the use of lactose. 

During recent year lactic acid milk and other concen- 
trated foods have shown increasing popularity. The addition 
of acid to cow’s milk unquestionably facilitates gastric diges- 
tion, but we have shown that the stool remains alkaline. Dur- 
ing these years lactose has been practically discarded in infant 
feeding. Is it possible that the feedings so generally employed 
fail to acidify the intestine sufficiently to promote proper cal- 
cium absorption and in themselves create an increased demand 
for antirachitics? Can there be an increased incidence of 
rickets due not only to the caloric content but also to the 
chemical nature of the formulae used? 

In an effort to solve one phase of this problem we have 
contrasted the effect of a maltose-dextrin preparation with that 
of lactose upon the development of rickets when the respec- 
tive carbohydrates were added in equal quantities to diluted 
cow's milk. The study has been both clinical and metabolic. 
The present report concerns the clinical observations on 20 
infants. 

Method.~The infants were admitted to the hospital as 
soon as possible after birth and kept in a separate room with 
special nursing care. X'o vitamin D was given in any known 
form. Feedings consisted of ordinarr^ certified milk with no 
NUamin D addition, diluted with distilled water and boiled 
one minute. The carbohydrates used were a maltose-dextrin 
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preparation, lactose and beta-lactose. As our prevoius work 
had been done with mixtures of whole cow’s milk with 12 per 
cent carbohydrate addition, it was first planned to use such a 
mixture, but in quantities restricted to tlie caloric needs of the 
infants. As will be seen, the results in the first two infants 
precluded further use of this combination. So that mixture 
was diluted to one half or two thirds strength as indicated by 
the patient’s age. In such dilution the relation of carbohydrate 
to protein remained unchanged. 

Calcium and phosphorus intake and excretion were deter- 
mined in the usual type of metabolic experiment. These re- 
sults will be reported in a subsequent publication. 

Clinical observations consisted of monthly physical and 
roentgenological examinations as weU as determinations of 
blood calcium and phosphorus. 

These cHnical observations were presented at a recent 
meeting of the Chicago Pediatric Society* and I will now give 
them informally. 

Results. — The chart (Fig. 158) shows the babies studied 
with reference to the calendar and the diet. Unfortunately 
for scientific work we had to take the babies when we could 
get them. Babies 1 and 2 are the only ones receiving the 
original mixture of whole milk with 12 per cent carbohydrate 
addition, one lactose, the other maltose-dextrin. All the others 
received dilutions of the above mixture with the exception of 
babies 17 and 18, who received whole cow’s milk with no 
addition during most of the period, and babies 10 and 13 who 
received breast milk. 

In this chart we have graded each baby, considering 10 as 
perfect. The grades were reached by considering physical, 
roentgenological and blood chemical examinations as well as 
the reports and impressions of impartial nurses and house 
physicians in charge of the infants. It will be seen that in 
this series the babies on lactose showed a very slight superior- 
ity However, it must be remembered that only 20 babies 
were studied. Observations were extended over four years 

♦ December 18, 1934. 
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and conditions and seasons were not comparable. Also the 
rating was to a considerable extent subjective. Conclusions 
should not be definite until the chemical analyses are com- 
pleted. 

^diile there may have been a slight clinical difference be- 
tween the babies receiving lactose and those on maltose-dextrin, 
the striking finding was the low incidence of any appreciable 



Fig. 158 .— The cases grouped according to the length of time under observation, 
the calendar and the diet prescribed. 


degree of rickets in either group. Far more important than 
differences in the U^ie of carbohydrate used was the difference 
shown between infants recemng cow’s milk with high carbo- 
liydrate. cow s nulk with no addition and cow’s milk diluted 
and with carbohydrate addition, mile under no circumstances 
(iueslioning the importance of vitamin D, one feels that in 

these findings there is a suggestion of a dietetic element not 
a< yet clearly defined. 








1296 JESSE R. GERSTLEY, MEYER TEITELBAUM 

The chart (Fig. 159) shows the findings in baby 13, who 
received breast milk and served as a control; in babies 17 
and 18 who received whole cow’s milk and in babies 1 and 2 
who received whole cow’s milk with 12 per cent carbohydrate. 
The chart shows the clinical findings as well as the results of 
monthly .r-ray and blood chemical examinations. 

The contrast in the findings is startling. It is only fair to 
state that babies 1 and 2 were twins, came to us somewhat 
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Pig iS 9 . The blood calcium and phosphorus as well as the i-ray findincs 

and the presence of craniotabes and rosary on diets of breast milk, whole 
cow’s milk, and whole cow’s milk with 12 per cent carbohydrate. 


later than die otlier infants, and were slightly rachitic upon 
admission. All these factors probably played a part in deter- 
mining tire severity of tire rickets which was by far more pro- 
nounced tlian in any of the babies studied. But at any rate 
there was no spontaneous improvement in the condition. We 
did not feel justified in repeating the experiment though at 
the conclusion of the period of observation a brief treatment 
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with cod liver oil brought the findings rapidly to normal. The 
contrast between these two babies and the breast-fed^ is cer- 
tainly striking. The two babies receiving whole cow s milk, 
while not showing such distincUve blood and x-ray findings, 
averaged between the two groups on clinical examination. 

The chart (Fig. 160) contrasts babies 8 and 9 and 11 and 
12, two receiving lactose mixtures and two maltose-dextrin. 
The findings here are typical of the majority of the infants. To 
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Fig. 160.— Same as Fig. 159 on diets of milk with either maltose-dextrin or 

lactose addition. 


our great surprise most of the infants went through the six 
months’ observation period with little abnormality on a:-ray 
examination and witli normal blood chemistry and phosphorus. 
Physical examination apparently proved a more delicate diag- 
nostic index than laboratory findings, for most of the infants 
at some time showed a mild rosarj' or Harrison’s groove. But 
tlicse findings were scarcely more marked than in some infants 
who had received routine treatment with cod liver oil. Again 
during the observations a mild rosary and Harrison’s groove 
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might appear for a time and then improve spontaneously. Cer- 
tainly not all the improvement seen in clinics and private prac- 
tice during the first six months can be attributed to antirachitic 
prophylactics and remedies. Craniotabes proved perplexing. 
It occurred in some degree in all the infants during the early 
weeks. Then it disappeared. However, in the few babies 
developing true rachitic findings during and after the fifth 
month it reappeared. Apparently it is of no significance until 
tills later period. 
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pjg J61. Same as Fig. 160 on diets of milk with the addition of beta-lactose. 


The chart (Fig. 161) contrasts babies 19 and 20. They 
were both started on a milk mixture with beta-lactose addition, 
but later baby 20 received maltose-dextrin for some months. 
Here again the findings are similar to those in the preceding 
chart. Baby 15 is also shorni in this chart, illustrating the 
effect of cod liver oil. This infant was started on a mixture 
of two thirds milk vdth low carbohydrate. He was the only 
infant on any milk dilution to develop pronounced clinical 
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sxTnptoms. Here the striking influence ot cod liver oil is 
shown. But what is even more surprising is the relatively 
small amount of tire oil necessary. From the middle of Feb- 
ruary 2 teaspoonfuls were given daily. By March the labora- 
tor^r and clinical signs showed decided improvement. By April 
the baby had two teetli. In this infant, simultaneously uith 
the giving of the oil, a gram-negative flora changed to gram- 
positive and was so maintained after the oil was discontinued. 



In Ollier attempts we were not able to obtain the same effect 
of the oil upon the flora. 

Height and Weight. — All of the babies studied were 
definitely below the standards given as normal in the accepted 
tables. Even those who were roentgenologically and chemi- 
cally nonrachitic and who seemed in perfect nutritional con- 
dmon weighed as much as 2 pounds below the accepted aver- 
age. Here, as in the infant just demonstrated, one is uncer- 
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tain whether the finding is due to “hospitalism” or to the lack 
of cod liver oil. If cod liver oil has the faculty of hanging 
several apparently unnecessary pounds on a normal infant, 
it may have an injurious as well as a beneficial effect. 

Caloric Intake . — The table (Fig. 162) shows the average 
caloric intake of each baby over periods of two weeks each. 
The table affords a comparison between the energy consump- 
tion of the majority of infants who showed very mild chnical 
rickets and those few showing no signs at all. It also shows 
the effect upon the caloric intake of increasing the concen- 
tration of the diet. 

During the first few weeks the findings can be disregarded 
due to adjustments of the diet. Looking at the table as a 
whole, one sees at first no consistency in the findings. Or at 
any rate, there is no correlation in any one infant between 
the severity of the signs and the caloric intake. On the other 
hand, we have as controls baby 10 who was a perfect example 
of the breast-fed and baby 19 who was the most perfect clin- 
ically of the artificially fed. In these babies the caloric intake 
was not only decidedly less than in the others, but also showed 
a gradual reduction during each succeeding period. On the 
other hand, baby 11 who was practically normal clinically 
took a high amount. This baby was very small and seemed 
to require the amount given even for slight gain. He remained 
the smallest of the group at the time of his discharge from 
the hospital. Again baby 13, a breast-fed infant, took a sur- 
prisingly high diet. He was definitely below normal nutri- 
tionally and suffered for a time from generalized furunculosis. 
While it is difficult to formulate definite conclusions, one gets 
a certain clinical impression that the rachitic infants generally 
consumed more calories than were necessary for a normal 
gain in weight; or at any rate, they continued a high caloric 
consumption over a longer period of time with no spontaneous 
reduction in intake as did babies 10 and 19. For instance, 
baby 20 showed definitely more positive findings than did 
baby 19- The difference in caloric intake is apparent. 

I always had the impression that babies on concentrated 
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diets automatically restricted their caloric intake to their re- 
quirements. This is definitely not so. Babies 1 and 2 on the 
most concentrated diet were frequently hungry and dissatis- 
fied with the quantities offered. It will be seen in every case 
that when the diet was concentrated to higher caloric value, 
the infant invariably increased his caloric intake to a quantity 
greater than was necessary for a gain in weight. He did not 
adjust his food intake to his caloric need. In other words, 
concentrated diets lead to overfeeding. This may be of im- 
portance in the long continued usage of such formulae. 

Relations of the Elements of the Diet.— Rickets devel- 
oped in decreasing severity in diets as follows: 

Whole cow’s milk with 12 per cent carbohydrate. 

\\Tiole cow’s milk. 

t^Tiole cow’s milk with 12 per cent carbohydrate appro- 
priately diluted. 

Breast milk. 


The milk mixtures uniformly used showed a relation of 
carbohydrate to protein approximating that in human nulk. 
With the exception of those in which overfeeding played a 
role, these formulae even in the absence of vitamin D were 


accompanied by rickets of only a mild type. These observa- 
tions should be repeated with other formulae. Possibly the 
proportions of the mLxtures may have been of some importance. 

Growth Curves.— The chart (Fig. 163) shows the weight 
curves of four infants. One received cow’s milk with 12 per 
cent carbohydrate; the second, a dilution of the above; the 
third, cow’s milk with no addition, and the fourth, breast 
milk. Here again we see another manifestation of the differ- 


ent effects of these formulae. All these babies were subjected 
to monthly determinations of blood calcium and phosphorus 
as well as to repeated periods on the metabolism bed. In 
siMte of these interrupUons the breast fed infant pursued a 
relatively smooth and consistent course. The baby receiving 
the niilk dilution was next. The baby on undiluted cow’s 
nulk fell below the standards of the others while the one re- 
ceiving the high caloric mixture had a turbulent time. The 



1302 JESSE R. GERSTLEY, IIEYER TEITELBAUM 

latter curve is also interesting in that it shows that a high 
caloric diet does not necessarily lead eventually to a large 
baby. While the growth of this infant was first rapid and far 
above normal, the curve eventually flattened out to approach 
the otliers at about the six-month period. lExcessive feeding 
then could not obviate nature’s plan for the eventual weight 
of this infant and he had to dispose of his extra food as best 
he could. 



Fig. 163 . — The weight curves on diets of breast milk, cow’s milk with 12 
per cent carbohydrate, dilutions of the latter, and undiluted whole cow’s 
milk. 


If there is a dietetic factor in the prevention of rickets it 
probably is in the combination of proper calories and proper 
proportion of food elements existing in ideal form in human 

milk. 

Cod Liver Oil. — The fact that most of the infants went 
tlirough six months in a hospital with no cod liver oil, no 
known source of vitamin D or ultraviolet light, and with 
rachitic findings of only a very mild type cannot be over- 
looked. Again the relatively small amount of cod liver oil 
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necessary to right the conditiorv raises two questions. Is the 
effectiveness of the oil influenced, by physicochemical condi- 
tions in the intestine? In baby IS (Fig. 161) the laboratory 
and chnical response to relatively small amounts of the oil was 
striking. Or is it true that cod liver oil and vitamin D are 
prescribed in unnecessary quantities and that we physicians 
and our patients are being exploited? 

Medical men have undoubtedly known that many babies 
will not develop rickets during the first six months, even if 
given no antirachitic. They have undoubtedly suspected that 
antirachitics may be given in unnecessary quantities and they 
have probably suspected that determinations of blood calcium 
and phosphorus as well as a:-ray examinations are not reliable 
indices as to the existence of rickets. But for some reason 
or other the whole subject has been shrouded in more or less 
silence. 

Summary.— To summarize this clinic, we have specifically 
raised the question as to why some babies develop signs of 
rickets in spite of a supposedly adequate dosage of vitamin D. 
We have suggested that one factor might lie in the present-day 
methods of feeding which seem to us to lay undue emphasis 
upon the desirability of maximal size values. 

We have also raised the question and entered into a scien- 
tific study of the importance of the chemical effect upon the 
infant’s intestine of some of the diets commonly used. If cal- 
cium and phosphorus are absorbed more readily from an acid 
intestine, an increased incidence of rickets might be ascribed 
to present-day methods of feeding because most of the popular 
formulae do not lead to high intestinal acidity. The only 
carbohydrates which seem to do this are lactose and beta- 
lactose and up to recently these have not been used extensively. 

In the 20 babies studied clinically wdth special reference 
to the development of rickets, there seemed little difference 
between those receiving maltose-dextrin and those receiving 
lactose. Those on lactose and beta-lactose may have shown 
sliglii clinical superiority but such conclusion is tentative until 
further chemical studies are completed. 
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Much more apparent were the differences sho\vn by babies 
receiving whole boiled cow’s milk with 12 per cent carbo- 
hydrate addition, dilutions of this mixture, whole boiled cow’s 
milk witli no carbohydrate addition and breast milk. As none 
of these babies received antirachilics, it is presumable that a 
dietetic factor was also involved. Excluding the influence of 
the degree of acidity of the intestinal contents, this dietetic 
factor probably lies in the caloric content, concentration, nature 
and percentages of the food elements in the formula. Certainly 
in those few infants developing signs of rickets the severity 
of the condition in a general way paralleled the concentration 
of cow’s milk and the excess of carbohydrate in the formula. 

In this study a number of incidental observations 'were of 
interest. 

It was somewhat out of the ordinary to note that most of 
the babies could spend six months in a hospital ward, receive 
no antirachitics and show rickets of only the very mildest type 
or often no rickets at all. In the babies with positive signs, 
cod liver oil was effective in smaller doses and over a shorter 
period of time than I had thought necessary. 

In this study physical examination proved a far more deli- 
cate method of determining the early development of rickets 
than did the a:-ray or determinations of blood calcium and 
phosphorus. Craniotabes was of little diagnostic significance 
before the fourth or fifth month. 
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Abdominal distention in pneumonia, 
treatment, July, 13 
Hodgidn’s disease, Sept., 423-427 
pain, clinical significance and relief, 
/an., 1113-1129 

severe, folio-wing emotional storm. 
Sept., 399^02 

trauma, psychic effect, Nov., 837- 
845 

Abortion, habitual, Nov., 829 
Abscess, Bezold's, Jan., 1045 
of Bartholin’s gland in gonorrhea, 
Nov., 919 

of brain, eye symptoms, Jan., 1214 
of lung, bronchial obstruction in, 
Sepl., 456, 462 

complicating pneumonia, July, 
33, 34 

parapharyngeal, Jan., 1152 
peine, gonorrheal, Nov., 921 
subpcrichondrial, Jan., 1051 
suburethral, gonorrheal, Nov., 922 
Acetyl-B-methylcholin in paroxysmal 
tachycardia) Nov., 860 
Achlorhydria m conditions other than 
pernicious anemia, July, 48 
Achlorhydric anemia, simple, July, 69 
Acidosis, diabetic, in children, preven- 
tion, July, 279 i 

.'Icrodj’nia, Nov., 957 
Acromegaly, Nov., 822-824 
Addison's disease, diagnosis and treat- 
ment, Scpl., 383-398 
salt therapy, A'ov., 959-965 
Addisonian anemia. See Anemia, 
pcrniciotis. 

•Adiposogenital dystrophy, Nov., 826- 
830 

.Agranuloc^lic angina, July, I03-I22 
.Air embolism in artificial pneumo- 
thorax, Not., 90S 
■Albuminuric retinitis, Jan., 1236 
•Alcohol in production of pellagra. 
July, 60 1 - b . 

of sprue, July, 63 

injections, intraspinal, for pelvic 
p.ain, Jen., 1133 

m glossophaiyugeal neuralgia. 
Jan., 1029 

m occipital neuralgia, Jan., 1030 
in superior larvngeal neuralgia. 
Jar.., 1029 

in trigeminal neuralgia, Jan 
1018-1027 


Alcohol, use of, in angina pectoris, 
iVov., 884; /an., 1104 
Alcoholic neuritis, July, 68; Nov,, 951 
Alcoholism, acute, convulsions in, 
244 




Alopecia areata, Jan., 1242 
Amidopyrine in causation of agranulo- 
cytic angina, J«/y, 110-118 

Amputation of cervix in gonorrhea, 
Nov., 917 . 

Amyl nitrite in angina pectons, Jan., 
1099 , . 

Amyloid nephrosis, proteosuna m, 
July, 177-184 

Amyloidosis, Congo red test, July, 419 
Anastomosis, intestinal, multiple, 
macrocytic anemia following, July, 

67 

Anemia, achlorhydric, simple, July, 69 
addisonian. See Anemia, perni- 
cioiis. 

after gastrectomy and gastro-enter- 
ostomy, July, 67 
deficiemy, July, 37 
Dibothriocephalus latus, July, 64, 
65 

hypochromic, idiopathic, /tify, 69, 72 
in inoperable cancer, treatment, 
July, 201 

macrocytic, July, 38' 

in association with mechanical 
defects in gastro-intestinal 
tract, July, 67 
tropical, July, 66 
microcytic, July, 59, 69 
nutritional, July, 37-77 
of pregnancy, July, 39, 65 
pernicious, July, 37-59 
as deficiency isease, Sept., 469 
comparison wdth pernicious leuko- 
penia, July, 105 

neurological manifestations and 
their treatment, July, 79-89 
secondary, classification, July, 91 
treatment, July, 91-101 
Angina, agranulocytic, July, 103-122 
pectoris in gallbladder disease. 
Nov., 654 

pain simulating, Jan., 1077-1083 
treatment, Nov., 880-887; Jan., 
1085-1111 • ’ 

Anore-xia in inoperable cancer, treat- 
ment, July, 197 
Antophysin, Nov., 818 
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Antuitrin, Nov., 818 
Aorta and its larger branches, embol- 
ism and thrombosis of, 7«/v, 159-170 
Aortic stenosis, calcareous, clinical 
and roentgenologic comments, Sebt., 
487-497 

Appendicitis, acute, atypical, diag- 
nosis, July, 185-194 
pain in, Jan., 1122, 1124 
Apple diet in diarrhea of infants and 
children, July, 301-305 
Arm, epitheliomas of, simulating 
endothelioma, sarcoma and sporo- 
trichosis, Sept., 605-610 
Arrhythmia in gallbladder disease, 
Nov., 658 

Arsenic^ in treatment of secondary 
anemias, July, 99 
Arsenical neuritis, Nov., 955 
Arterial hypotension, Nov., 865-871 
Arteriosclerosis associated with hyper- 
tension, July, 139 
eye symptoms, Jan.j 1209 
Arteriosclerotic retinitis, Jan., 1210 
Arteriovenous fistula, congenital. Sept., 
525-533 

Arthritis, chronic infectious, fever 
therapy in. Sept., 590 
inactivation by jaundice, Sep/., 
573-583 

relief by cholecystostomy and 
cholecystectomy, Nov., 697 
gonorrheal, fever therapy. Sept., 
551-559, 589 
menopausal, July, 218 
of feet, pain in, Jan., 1071 
postoperative, acute, identification 
of. Sept., 560-566 
prevention and treatment. 
Sept., 566-573 

Arthrodesis for sciatic pain, Jan., 1038 
Ascorbic acid. Sept., 482 
Asthma, fever therapy. Sept., 591 
simulating tracheal and bronchial 
obstruction. Sept., 453 
Atelectasis, massive. Sept., 457 
Auricle of ear, pain in, relief, Jan., 
1050-1054 

Auricular fibrillation. Sept., 511-515 
Autohemotherapy in pruritus, Nov., 
982 

Autovaccination, Jan., 1280 


Bacu^lus diphtheriae, rapid culture 
method, Nov., 736 

Backache, relief of, Jan., 1033— 1038 
Bartholin’s gland, gonorrheal abscess, 
Nov., 919 

Basedow's disease, eye symptoms, 
Jan., 1204 


Basophilism, pituitary, Nov., 831 
Bed-wetting, July, 287 
Beri-beri, July, 68 
in gastro-intestinal disease or ab- 
_ normality. Sept., 468, 469 
vitamin deficiency in, Sept., 481 
Bpold’s abscess, Jan., 1045 
Bile, laboratory study, Nov., 680- 
_684 

pigment in secondary anemias, 
July, 100 

Biliary calculi. See Cholelithiasis. 
colic, Nov., 642; Jan., 1118, 1124 
disease following cholecystectomy 
for stones, Nov., 689 
drainage, nonsurgical, Nov., 677-688 
dyskinesia, Nov., 669, 673 
Birth injuries, cerebral, convulsions 
due to, July, 249, 254 
corrective motor education in, 
Nov., 807-815 

Black dot of scalp, Jan., 1248 
tongpie, July, 59 

Bladder neck masses, gonorrheal, . 
Nov., 924 

Blastomycosis, cutaneous tuberculosis 
simulating. Sept., 613, 61 7_ 

Blindness, night, in rastro-intestinal 
disease or abnormality. Sept., 468, 
469 

Blood, cholesterol determinations, 
Jan., 1167 

clotting function, diets to increase 
and decrease, Nov., 989-999 
dyscrasia, atypical, four clinical 
types of jaundice arising from. 
Sept., 545-550 

Bone, giant-cell tumor, roentgen 
treatment. Sept., 601 
Brain, abscess of, eye symptoms, Jan., 
1214 

defects, congenital, convulsions due 
to, July, 251, 254 
tumors, eye symptoms, Jan., 1217 
gastro-intestinal manifestations, 
Jan., 1260 

headache in, Jan., 1203 
pain about oral cavity in, Jan., 
1065 

Breath, uremic, July, 237 
Brodie's serum in poliomyelitis pro- 
phylaxis, Nov., 742 
Bronchiectasis, abdominal pain in, 
Jan., 1116 

treatment, Jan., 1171 
Bronchopneumonia, tuberculous, m 
children, Nov., 717, 718 _ 

Bronchus, obstruction of, clinical 
manifestations, with bronchoscopic 
observation, Sept., 453-462 
Burning tongue, Jan., 1065 
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Calcareous aortic stenosis, Sept., 

. • UM AT 

Calcium bilirubin masses m bile, Nop., 

681 .... 
Calculus, biliaiy. See Choldilhiasts. 
Carbon monoxide pol^meuritis, Nov., 

958 

Carcinoma, inoperable, treatment, 
July, 195-204 

multiple, complicating chronic ul- 
cerative colitis, Scpl., 408-410 
of bronchus causing obstruction, 
Sepl., 4SS 

of cenncal stump after hi'sterec- 
tomy. Sept., 352 
of cerxn^ incidence, Sept., 350 
pain in, relief, Jan., 1133 
of colon, cooperative management, 
Sept., 619, 621, 625 
of kidney, roentgen treatment. 
Sept., 601 
of lungs, bronchial obstruction in, 
Sep/., 456 

of skin, roentgen treatment. Sept. 
599 

of small intestine. Sept., 366 
of thjToid gland, roentgen treat 
ment. Sept., 600 

roentgen therapy. Sept,, 598-603 
Cardiospasm in gallbladder disease, 
jVor., 653 

Carotene, Sept., 479 
Caruncle, urethral, Nov,, 92i 
Cataract, diabetic, Jan., 1232 
ti.ilarrhal jaundice, biliary drainage 
in, therapeutic value, Nov., 685 
Cnuteriration of cervix for certdeiti: 
Scpl., 354 

in gonorrhea, Nov., 915, 918 
Cerebral accidents, coma of, treat 
ment, Jan., 1270 | 

birth injuries, convulsions due to, 
July, 249. 254 

corrective motor education in, 
.Vcc., S07-S15 

t etumcn, impacted, Jan., 1052 
< ervical stump, carcinoma of, follotv- 
mg hysterectomy, Scpl., 352 
( 'er\ iciiis, Sept., 349 
c.iutcrx- treatment, Sept., 354- Nov . 
"15, <tls 

I.llioti hc.at treatment. Sept., 353 
( er\ix uteri, amputation of, in gonor- 
rhea, Nit.-., 917 

carcmom.a ol, pain in, relief Jan 
1133 

gonorrliea of, treatment in nulli- 
parous. Nr:-., 91 S 
m parous, Nov., 914 
IcMoiis o(. Sept., 347-357 
‘ <'Mi.imir acul, .'^cpt., 4S2 


Chickenpox, immunization, Jan., 1290 
Children, diseases of, sympostum on, 

Nov., 701 . , T 

Choked disk in brain abscess, Jan., 
1215 

in brain tumor, Jan., 121 1 
Cholangitis, Nov., 665 

biliary drainage m, therapeutic 
value, Nov., 687 
Cholecystectomy for stones, biliary 
disease following, management, 
Nov., 689 , . . u 

relief of chronic arthntis by, Nov., 
697 

Cholecystitis, chronic, diagnosis, Nov., 
641-648 
lenta, Nov., 665 
Cholecystography, Nov., 644 
Cholecystopathica spastica, Nov., 6/0 
Cholecystostomy, relief of chronic 
arthritis by, Nov., 697 
Cholelithiasis, cholecystectomy for, 
biliary disease following, man- 
agement, Nov., 689 
diagnosis, Nov., 641-648 
Cholesterin ^stals in bile, Nov.,^ 681 
Cholesterol in blood, determinations, 
Jan., 1167 

Chordotomy for pelvic pain, Jan., 
1140 

Chorea in children, fever therapy, 
Sept., 591; Nov., 771-784 
Choreo-athetosis, Nov., 808, 809 
Chvostek's sign in tetany, July, 242, 
255 

Cinchophen in acute postoperative 
gout, Sepl., 570 
Climacteric. See Menopause. 

Clotting function of blood, diets to 
increase and decrease, Nov., 989- 
999 

Cold test in hypertension, Sept., 518 
Colds, common, in infants and chil- 
dren, Nov., 745-750 
Colic, biliary, Nov., 642; Jan., 1118, 
1124 

renal, Jan., 1119, 1124 
Colitis, mucous, Jan., 1123, 1128 
ulcerative, chronic, management, 
Sept., 403-407 

two carcinomas complicating. 
Sept., 408-410 
regional, 411-422 
Colon, carcinoma of, cooperative 
. management. Sept., 619, 621, 625 
imtable, pain in, Jan., 1123, 1127 
secretory, motor and sensory dis- 
turbances in gallbladder disease, 
TO., 662, 663 

Coma, diabetic. See Diabetic coma 
treatment, Jon., 1265-1271 
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Comnuinicable diseases, recent devel 
opments, Nov., 731-744; Jan., 1277- 
1290 

Coinplenient fixation test in tubercu 
losis in children, Noi'., 724 
Cotigcnital arteriovenous fistula, Sep/, 
525-533 

brain defects, convulsions due to, 
July, 251 

Congo red test in amyloidosis, July 
179 

Conization in gonorrhea of cervix, 
Nov., 914 

Convulsions, July, 233-246 
epileptic, July, 259-264 
epileptiform, July, 260 
in children, diagnosis and treat- 
ment, July, 247-265 
jacksonian, July, 260 
Copper in treatment of secondarj’ 
anemias, July, 99 
Corns, Jar/., 1072 

Coronary disease, pain simulating, 
Jan., 1077-1083 
occlusion, abdominal pain in, Jan., 
1116 

acute, 499-510 
seasonal incidence in Phila- 
delphia, July, 151-157 
thrombosis, angina pectoris and, 
differentiation, Jan., 1085 
treatment, Nov., 873-880, 887 
Cortical hormone therapy in Addi- 
son’s disease, Sep/., 392-396 
Culture medium, Lowenstein’s, in 
tuberculosis, Nov., 722 
Cutaneous, ^e Skin. 

Cysts, nabothian, Sep/., 349 
tubal, in female gonorrhea, Nov., 
920 


Dalr^ple’s sign, Jan., 1208 
Deficiency anemias, July, 37 
diseases, methods of production, 
Sep/., 468 

occurrence of, Sep/., 466, 474 
Dehydration in inoperable cancer, 
treatment, July, 202 
Delirium in pneumonia, treatment. 

Dental’ field, pain in, Jan., 105J-1066 

Dermatopolyneuritis, Nov 15 1 
Dermatoses, pruritus of, Noi'., V/V 
Deryl-Hart apparatus, July, 31 
Diabetes, eye symptoms /oh., 1231 
in children, insulin in, Nm'., /91-8W5 
management, July, 273—286 
Diabetic coma in children, treatment, 
Nov., 800 

treatment, Jan., 1268 


Diabetic polyneuritis, Nov., 956 
Diaphragmatic hernia, anginal pain 
in, Jan., 1083 

pleurisy, abdominal pain in, Jan., 
1115 

Diarrhea of infants and children, 
apple diet in, July, 301-305 
Diathermy in gonorrhea of cerv'ix, 
Nov., 914 

Diathesis, exudative, July, 326 
Dibothriocephalus latus anemia, July, 
64, 65 

Dick test, Jan., 1285 
Diet, apple, in diarrhea of infants and 
children, July, 301-305 
"bleeding” and "clotting,” iVor., 
989-999 

diabetic, for children, July, 274 
in angina pectoris, Jan., 1097 
in coronary' thrombosis, Nov., 876, 
887 

in pneumonia, Julv, IS, 17 
Karell, July, 174 
ketogenic, in epilepsy', July, 263 
Dietary treatment of hypertension, 
July, 144 

of inoperable cancer, July, 197 
of nephritis with vascular and 
cardiac complications, July, 

1 75 

of secondary anemias, July, 97 
Digitalis in nephritis with vascular 
and cardiac complications, July, 
174 

Digitalization in pneumonia, July, 14 
Diphtheria bacillus, rapid culture 
method, N'ov., 736 
Schick test, Jan., 1282 
toxoid for immunization, N'ov., 736; 

Jan., 1281 
with heart involvement, iVov., 737 
Diphtheritic polyneuritis, A’ov., 955 
Diuretics in nephritis with vascular 
and cardiac complications, July, 174 
Diverticula, Meckel’s, Sep/., 372, 373 
of small intestine, Sep/., 372 
Diverticulitis, Sep/., 374 
perforation in, management, Sep/., 
407 

Drugs, convulsant, poisoning in chil- 
dren by', July, 256 
in causation of pernicious leuko- 
penia, July, 110-118 
poisoning by', treatment, Jan., 1268 
Dwarfism, pituitary, Nov., 825, 826 
Dy'serasia, blood, four clinical types of 
jaundicearisingfrom, .Sept., 545-550 
Dysinsulinism, July, 233 
Dyskinesia, biliary, Nov., 669, 673 
Dysmenorrhea, Jan., 1132 
Dy'spareunia, July, 267, 268 



cumulative index 


1309 


Dyspepsia in gallbladder disease, 
Nov., 642 

Dj'stropby, adiposogenital, Nov., 826- 
830 


Ear drops, Jan., 1042 
drum, blue, Jan., 1048 
paracentesis of, Jan., 1042 
rupture of, traumatic, Jan., 1054 
foreign bodies in, pain due to, Jan., 
1052 

Earache, reflex, Jan., 1055 
treatment, Jan., 1039-1055 
Eclamptic uremia, acute, July, 236, 

238 

Ectropion of cervix. Sept., 349 
Eczema, contact, July, 319-324 
in infancy' and childhood, July, 325- 
331 

of ear, Jan., 1050 

Edema, stasis, in thrombophlebitis, 
Sept., 542 I 

in varicose veins. Sept., 538 
Elliott heat treatment of cervicitis. 
Sept., 353 

Embol^tom},’, July, 168 
Embolism, air, in artificial pneumo- 
thorax, Nov., 908 

of aorta and its larger branches, 
July, 159-170 

pulmonary, simulating coronary 
disease, Jan., 1079 
Embrj'oma of testis, Sept., 599 
Emotional storm, severe abdominal 
pains following. Sept., 399-402 
Empyema complicating pneumonia 
^ surgical management, July, 30-33 
Encephalitis, epidemic, eye symptoms, 
Jan., 1228 

postvaccinal, Jan., 1280 
Encephalopathy, hvpcrtensive, July 
238 

Endocrine therapy. See Hormone 
therapy. 

Enterocolitis, ulcerative, regional 
-Sr/)/., 411-422 

Enuresis in childhood, causes and 
treatment, July, 287-294 
Epilepsy, idiopathic, July, 259-264 
Epileptiform convulsions, July, 260 
Epiphyses, separation of, Nov., 830 
Epitheliomas of arm simulating endo- 
thelioma, sarcoma and sporo- 
trichosis, Sept., 605-610 
of car, Jan., 1054 

E.pituberculosis, roentgen findings 
/15 

I-rb's sign in tetany, July, 255 
I-.rosion of cervix, Sept., 349 

r.auierx- treatment. 'Srpt., 354 


Erysipelas of auricle, Jan., 1051 
Erythematous lupus, acute dissemi- 
nated, visceral lesions of, July, 333- 
346 

Erythredema polyneuritis, Nov., 95/ 
Estrin in menopause, July, 220-224 
Evaporated milk for infants, Nov., 787 
Eversion of ctrvlx. Sept., 349 
Ewing's tumor, roentgen therapy, 
Sept., 602 

Exophthalmic goiter, eye symptoms, 
Jan., 1204 

Exophthalmos, Jan., 1205 
Extremities, increased length, in 
arteriovenous fistula. Sept., 526, 
528 

venous diseases. Sept., 535-543 
Exudative diathesis, July, 326 
Eyegrounds, examination, Jan., 1198 
Eyes, examination, Jan., 1189 

in acute disseminated lupus eryth- 
ematosus, July, 337_ 
symptoms, diagnostic value in 
general disease, Jan., 1187-1239 
Eyestrain, headaches due to, Jan., 
1202 


Facial neuralgia, relief of, Jan., 1017- 
1028 

Favus of scalp, Jan., 1249 
Febrile diseases in infants, convul- 
sions due to, July, 252 
Feeding, infant, difficult cases, Nov., 
785-789 

Feet, painful, relief of , Jan., 1067-1075 
Ferments, pancreatic, Nov., 683 
Fever in acute appendicitis, July, 193 
therapy. Sept., 585-595 
in chorea in children. Sept., 591; 
Nov., 771-784 

Fibrositis, chronic, inactivation by 
jaundice. Sept., 573-583 
Fistula, arteriovenous, congenital 
Sept., 525 

gastrojejunocolic, anemia with 
July, 67 

of small intestine. Sept., 377 
Flush, menopausal, July, 215 
Follutein, Nov., 818 
Foods, vitamin content, advisability 
of increasing, Sept., 472 
Foot, march, Jan., 1075 
strain, Jan., 1073 

Foreign bodies in bronchus causing 
. obstnichon, Sept., 457 
in ear, pain due to, Jan. 1052 
Fractur^ of r^s. pain in. si^ula4g 

nf a Jan., 1081 ^ 

symptoms, Jan 1238 
Frohhch s sjmdrome, Nov., 826-’830 
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I'rostbite of car, Jan., 1053 
Fundus, eye, examination, Jan., 1201 
I'ungi in extemaFcar, Jan., 1050 
Furunculosis of car, Jan., 1049 


Gaensi-un’s sign in sacro-iliac le- 
sions, Jan., 1036 

Galactose tolerance test, Jan., 1167 
Gallbladder disease, biliarj' drainage 
in, diagnostic . value, JVov., 
679 

therapeutic value, Nov., 687 
diagnosis, Nov., 641-648 
metabolic disturbances in, A^ov., 
664 

pancreatic disease associated with, 
A^or., 664 

symposium on, Nov., 639 
symptoms, atypical, Nov., 649- 
675 

dyskinesia, Nov., 669, 673 
functional disturbances, A^or., 666 
treatment, A^ov., 672 
stasis, Nov., 669 
vertigo, Nov., 653 
Gallstones. See Cholelithiasis. 

Gas pains, postoperative, Jan., 1125 
Gasserian ganglion, sensory root avul- 
sion, for trigeminal neuralgia, Jan., 
1028 

Gastrectomy, anemia following, July, 
67 


Glaucoma, headache in, Jan., 1203 
Glossitis, atrophic, nutritional factors, 
July, 59 

Glossopharyngeal neuralgia, relief of, 
Jan., 1028 

Goiter, exophthalmic, eye symptoms, 
Jan., 1204 

Gonadal insufficiencies, pituitary, Nov., 
832 

Gonococcal urethritis, fever therapy. 
Sept., 588 

Gonorrhea in women, Nov., 911-914 
treatment, Nov., 914-926 
Gonorrheal arthritis, fever therapy. 
Sept., 551-559, 589 
Gout, postoperative, acute, identifica- 
tion of. Sept., 560-566 
prevention and treatment. 
Sept., 566-573 

Gradenigo’s sj’ndrome, Jan., 1046 
Graham test in gallbladder disease, 
errors in interpretation, Nov., 678 
Grand mal, July, 260 
Granulocytoclastic crisis, July, 115 
Granulomata of ear, Jan., 1054 
Graves’ disease, eye svmptoms, Jan., 
1204 

Growth in children, nature _ and 
rational appraisal of, July, 307-317 
Gynecological lesions, pain in, Jan., 
1122, 1131 


Gastric juice in relation to pernicious 
anemia, July, 41 

lavage for diagnosis of tuberculosis, 
Nov., 721 

resection for peptic ulcer, recur- 
rences after. Sept., 451 
tetany, July, 242 

Gastroduodenostomy, lateral, for pep- 
tic ulcer, recurrence after. Sept., 434 
Gastro-enterostomy for peptic ulcer, 
recurrent and anastomotic ulcer 
after. Sept., 441 

Gastro-intestinal manifestations of 
systemic disease and their differ- 
ential diagnosis, Jan., 1251-1263 
tract in development of deficiency 
diseases. Sept., 468 i 

Gastrojejunal ulcer following gastro- 
enterostomy, Sept., 442 
Gastrojejunocolic fistula, anemia with, 

Jnly, 67 . f , 

Gastrotomy, anemia following, July, 
67 

Giant-cell tumor of bone, roentgen 
treatment. Sept., 601 
Giardia intestinalis in bile, A^ov., 680 
Gifford’s sign, Jan , 1208 
Ginger paralysis, Aov., 953 


Hallux rigidus, Jan., 1074 
Hartmann’s solution in diabetic coma, 
Nov., 803 

Head injuries, eve symptoms, Jan., 
1238 

Headache due to migraine, relief of, 
Jan., 1015 

eyestrain and, Jan., 1202 
in brain tumor, Jan., 1203 
in glaucoma, Jan., 1203 
menopausal, July, 217 
pituitary, AT?!'., 833 
waking, Jan., 1202 
Heart block, convulsions and un- 
consciousness in, July, 243 
frequency, July, 123-129 
treatment, July, 129-131 
disease, gastro-intestinal manifesta- 
tions, Jan., 1261 

in pregnancy, management, AVr., 
893-899 

failure complicating chronic glo- 
merular nephritis, July, 171 _ 
lesions of, in diphtheria, A'ov., 737 
Hemolytic crisis, acute. Sept., 548, 549 
jaundice. Sept., 545, 549 
Hemoptysis in pulmonary tuberculo- 
sis, management, Nov., 901-904 
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Hepatitis, biliary drainage in, thera- Ileitis, regional, Scpi., 413 

peutic value, iW, 687 . . l eum, ulcers of, 380 

^Tn" iSinMbn tits of eye, J«n., 1195. 

H^^nnrcldd! Immunity in newborn, Ncv. 


Hexuronic add, Sepl., 482 
Hilar nodes, tuberculous, Noe., /II 
Hodgkin's disease, abdominal, Scpl. 
423-427 


Immunization against infectious dis- 
eases of childhood, Nm’., 731— /44; 
Jan., 1277—1290 


itching in, treatment, Nov., 967- Indigestion, acute, anginal pain m. 


970 

Homosexuality, Nm., 938 
Hormone therapy in Addison's dis- 
ease, Sept., 392-396 


Jan., 1083 

Infant feeding, difficult cases, Aov., 
785-789 

Infantile paralysis. See PoliomyeUlts. 

1_- ..»* -xr n/^roo/: 


in functional metrorrhagia in Infantilism, pituitary, Aoe., 828, 820 
young women, 5e/)l., 361 Infections, acute, in infants, convul- 

in menopause, July, 220, 221 sions due to, July, 251, 252 

in pituitary' disorders, Nov., 818 resistance to, vitamins and, Sept., 
in secondary anemia, Li/fy, 100 471 

Hunt's zoster auriculae, Jan,, 1052 roentgen treatment, Sey., 597 _ 
Huntoon's antibody solution in pneu- Infectious diseases of childhood, __im- 
monia, July, 6 munization against, Nov., 731-/44; 

Hy’drocephalus, conx'ulsions due to, Jan., 1277-1290 

July, 251, 254 Inflammation of small intestine, Sept., 

Hydrosalpinis gonorrheal, Nm., 920 378 

Hyperinsulinism, July, 233 Inflammatory conditions, roentgen 

Hypertension, July, 133 treatment. Sept., 597 

arteriosclerosis with, July, 139 disease, pelvic, gonorrheal, Nov., 

cold test in. Sept., 518 920 


complicating chronic glomerular 1 Inflations in acute serous otitis media 


nephritis, July, 171 


Jan., 1042 

essential. Sept., 517-524 Influenzal meningitis, Nm., 768 

familial character of, July, 137; Insomnia in hypertension, treatment. 


Sept., 517 

surgical measures for. Sept., 522 
latent, Scpl., 521 
malignant, July, 134 
menopausal, July, 216 
treatment, July, 133-149 


July, 144 

menopauMl, July, 218 
Insulin in diabetes’of childhood, July, 
277; Nm., 791-805 

Intercourse, unsatisfactory, treatment 
of, July, 267 


Hypertensive encephalopathy, July, Intestinal anastomosis, multiple, mac- 
, rocytic anemia following, Jttfy, 67 


llypcrthcrm, Kettering, Sept., 585 
1 lypcrthjToldism, gastro-intestinal 
manifestations, Jan., 1258 
llyiicrx-entilation tetany, July, 242 
Hypochromic anemia, idiopathic. 

.hily, 00 

Hyimglyccmia, July, 233 
convulsions of, July, 234 
Hypogonadism, pituilarv, Nov., 828 
Hy|wjp.irath\Toid tetanv, July, 242 
243 ' ’ 

Hyixitension, Nm., 865-871 
Hi stcrectomy, carcinoma of cenncal 
stump following, .Scpl., 352 
Hv-Stcri.a, traumatic. No-v., 838, 839 
Hy<icncal convulsions, Jul\, 245 
m children, July, 200 ' ' ' 

1' 1 1 111 s index, Jou., 1100 
Id crnptuin of scalp, Jav., 1248 


Intestine, small, lesions of, other than 
peptic ulcer, Sept., 365-382 
Intussusception, Sept., 378 
Iron therapy in secondary anemias, 
July, 93-96 

Irritable colon, pain in, Jan., 1123, 
1127 

Itching, Nm., 971-980 
in Hodgkin's disease, treatment. 

Nm., 967-970 
treatment, Nm., 980-987 

J.tCKsoNiAN coni'ulsions, July 260 
laser's test ty-pes, Jan., 1193 
Jake paralysis, Nm., 953 
Jaundice catarrhal, biliary drainage 
m, therapeutic value, Nm., 685 
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Jaundice, four clinical types arising- 
from atypical blood dyscrasia, 
Scpl., 545-550 
hemolytic, Sept., 545-549 
in abdominal Hodgkin’s disease, 
Sept., 425 

in cholelithiasis, Nov., 644 
inactivation of chronic infectious 
arthritis and fibrositis by. Sept., 
573-583 

Jejunal ulcer following gastro-enter- 
ostomy, Sept., 442 
Joints, diseases of. Sept., 551-583 
Juvenile diabetes, July, 273-286 


’Karell diet, July, 174 
Kerion of scalp, Jan., 1247, 1248 
Ketogenic diet in epilepsy, July, 263 
Kettering hypertherm. Sept., 585 
Kidney, carcinoma of, roentgen treat- 
ment, Sept., 601 

disorders, gastro-intestinal manifes- 
tations, Jan., 1262 
in pregnancy, prevention, July, 
295-299 


Lobar pneumonia. See Prteumonia. 
Lobectomy for bronchiectasis, Jan., 
1175 

Ldwenstein’s culture medium in tuber- 
culosis, Nov., 722 

Lumbago, relief of, Jan., 1033-1038 
Lumbar puncture in pseudo-uremic 
convulsions, July, 240 
Lung, abscess of, bronchial obstruc- 
tion in, Sept., 456, 462 
complicating pneumonia, July, 
33, 34 

carcinoma of, bronchial obstruction 
in. Sept., 456 

tuberculosis of. See Tuberculosis, 
pulmonary. 

Lupus erythematosus, acute dis- 
seminated, -visceral lesions of, 
July, 333-346 
of scalp, Jan., 1242 
miliaris disseminatus faciei. Sept., 
617 

Lyon's test in gallbladder disease, di- 
agnostic \'alue, Nov., 679 


Koerner’s syndrome, Jan., 1052 
Kolmer's serum in poliomyelitis pro- 
• phylaxis, Nov., 742; Jan., 1290 
Kjamm’s approach to parapharyngeal 
abscess, Jan., 1159 
ICrueger's pertussis -vaccine, Nov., 
738, 739 


Lacerations of cervix. Sept., 348 
Lamblia intestinalis in bile, Nov., 680 
Laryngeal neuralgia, superior, relief of, 
Jan., 1029 ' 

Laryngitis, earache in, Jan., 1055 
Lavage, gastric, for diagnosis of 
tuberculosis, Nov., 721 
Lead neuritis, Nov._, 953 

poisoning in children, convulsions 
from, Jtily, 257 

Leprous polyneuritis, Nov., 958 
Leukemia, chronic myelogenous. Sept., 
546, 549 

Leukopenia, pernicious, July, 103-122 
Leukorrhea, 349 

Lipemia, retinal, Jan., 1233 
Liver, active principle, Jtily, 49, i5 
storage of, July, 57,58 
extract, intra-osseous injection, in 
pernicious anemia, July, 50 
extrinsic factor, July, 51 
functional tests, Jan., 1165 
therapy in secondary anemias, 
July, 96 

Liver-stomach mixtures in pernicious 
anemia, July, 49 


Macula lutea, Jan., 1200 
Malignant hypertension, July, 134 
tumors, roentgen treatment. Sept., 
598-603 

Mantoux tuberculin test, Nov., 703 
March foot, Jan., 1075 
Marmite in pernicious anemia, July, 
52, 54, 55, 56, 73 

Marschik’s approach to parapharj’n- 
geal abscess, Jan., 1158 
Massage, prostatic, Jan., 1181, 1184 
Mastoiditis, pain of, relief, Jan., 1044- 
1047 


Maxillary sinus infection, pain in, 
Jan., 1062 
McBurney's point symptoms in ap- 
pendicitis, July, 190 
Measles, immunization, Nov., 734, 
735; Jan., 1287 

Meckel's diverticulum. Sept., 372, 3/3 
Mediastinitis, pain in, simulating 
coronary disease, Jan., 1079 
Memory impairment, menopausal, 
July, 217 

Meningitis, A^ov., 751-769 
Menopause, symptoms and treat- 
ment, July, 205-226 
Menorrhagia, menopausal, July, 214 
Menstrual disturbance, functional, 
metrorrhagic type, in young wom- 
en, Sept., 3S9-3M 

Mental attitude in inoperable cancer, 
July, 196 

disorders, puerperal, Nov., 92/-941 
Mercurj' polyneuritis, Nov., 955 
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Metabolic disturbances in gallbladder 
disease, Nov., 664 
of pituitary gland, Nov., 832 
Middle ear disease, pain in, Jan., 
1041 

Mi^ine, relief of, Jan., 1015 
Miliary tuberculosis, roentgen find- 
ings, Nov., 712 

Milk, evaporated, for infants, Nov., 
787 

Moebius' sign, Jan., 1208 
Moro tuberculin test, Nov., 703 
Mosher's approach to parapharyngeal 
abscess, Jan., 1158 

Motor education, corrective, in birth 
injuries and allied problems, Nov., 
807-815 

Mouth care in pneumonia, July, 16 
Mucous colitis, Jan., 1123, 1128 
membrane of mouth, atrophy of. 

July, 59 

Mumps, Nov., 736 
immunization, Jan., 1290 
Myoma of small intestine. Sept., 371 
MjTingotomy, Jan., 1042 


Nabothian cysts, Sept., 349 
Nau^ in acute appendicitis, Jul^ 
loo, 193 

in tnopwable cancer, treatmeni 
July, 200 

Neosynthalin as insulin substituti 
ov.f 0O3 

Nephritis, chronic glomerular, wit 
mild nephrosis, hypiertensioi 
J% I7Tm 76 P^carditi 
eye symptoms, Jan., 1235 
■ '^P"'^°sis amyloid, proteosuria ii 

July, 1/ /-1S4 

compIiMting chronic glomerul: 
nephritis, July, 171 
^"r^-ous s>-stem syphilis of, fev, 
therapy. Sept., 590 

for pneumococa 
t> pcs, Sabin s technic, /i(/y 3 4 
Neuralgia dental causes, Jan 106' 
glossopharyngeal, relief of,' Jar 

lar>m^^al, superior, relief of, Jar 




traumatic, S3g 
for tri 


S50 

vfun'ctomy 
P'nv.nal neuralg[a7}c;.:]b4°' 
VOT. ly— S3 


Neuritis, multiple. See Polyneuritis. 

optic, in brain abscess, Jan., 1215 
Neurological manifestations of per- 
nicious anemia, with treatment, 
July, 79-89 

Neuropsychoses, menopausal, July, 
216 

puerjaeral, Nov., 927-941 
Nevi, spider. Sept., 536 
Newborn, immunity in, Nov., 733 
Night blindness in gastro-intestinal 
disease or abnormality. Sept., 468, 
469 

Nitroglycerin in angina pectoris, Nov., 
882, 883; Jan., 1099 
Nona, eye symptoms, Jan., 1228 
Nutritional anemia, July, 37-77 


Obesity, pituitaiy, Nov., 827, 832 
Occipital neuralgia, relief, Jan., 1030 
Ophthalmoplegia in epidemic en- 
cephalitis, Jan., 1228 
Ophthalmoscopic test, Jan., 1198 
Optic disk, Jan., 1200 
neuritis in brain abscess, Jan., 1215 
Organotherapy in pituitary disorders 
Nov., 818 ’ 

Osteo-arthritis of spine, pain of, simu- 
lating angina pectoris, Jan., 1077 
Otalgia, Jan., 1039 

^1041™W8 ’ 

; Otodynia, Jan., 1039 
Otomycosis, Jan., 1050 
Ov^an factor in menopause, July, 

Ovarian-pituitary interrelationship, 

pneumonia, July, 


Pain, abdominal, clinical significance 
and relief, Jan., 1113-1129 
severe, following emotional storm 
. Sept., 399-402 ' 


m dental field, Jan., 1057-1066 

cancer, control of, 

in pelvic lesions of female, relief 
. Jan., 1122, 1131 ’ 

m peptic ulcer, Jan., 1120, 1126 
m pnei^onia, treatment, July, 13 
relief of, symposium on, Jan., 1013 
ff!''65r ^"“^dder disease, 

simulating pain of coronary disease 
. Jan., 1077-1083 ^ ‘J'sease, 

Painful feet, relief of, Jan., 1067-1075 
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Palpitation, menopausal, July, 216 
Pancreas, disease of, associated with 
gallbladder disease, Nov., 664 
Pancreatic ferments, Nov., 683 
Paracentesis of ear drum, Jan., 1042 
Paralysis from birth injuries and 
allied disorders, corrective motor 
education, Nov., 807-815 
infantile. See Poliomyelitis. 
jake or ginger, Nov., 953 
Parapharyngeal space infections, Jan., 
1152 

Parry's disease, eye symptoms, Jan., 
1204 

Parasites in bile, Nov., 680 
Parental serum in measles, Nov., 735 
Paresthesia, menopausal, July, 217 
Paroxysmal tachycardia, Nov., 857- 
863 

Patch test in contact eczema, July, 
323 

Pediculi, itching due to, Nov., 976 
Pellagra, July, 60-62 
in gastro-intestinal disease or ab- 
normality, Sept., 468, 470 
vitamin deficiency in. Sept., 478 
Pelvic abscess, gonorrheal, Nov., 921 
inflammatory disease, gonorrheal, 
Nov., 920 

lesions in female, pain of, relief, 
Jan., 1122, 1131 
sympathectomy, Jan., 1136 
Peptic ulcer, pain in, Jan., 1120, 1126 
perforation of, pain in, simulating 
coronary disease, Jan., 1082 
recurrent, reactivated and anas- 
tomotic, Sept., 429-452 
Periapical infection, pain in, Jan., 
1059 

Pericarditis, acute fibrinous, simulat- 
ing coronary disease, Jan., 1078 
complicating chronic glomerular 
nephritis, Jnly, 171 
uremic, Jnly, 238 

Perichondritis, auricular, Jan., 1051 
Peritoneal puncture in pneumococcus 
peritonitis, Nov., 851, 852 
Peritonitis, pneumococcus, A^ov., 84/, 

855 

peritoneal puncture in, A^ov., 851, 
852 

postoperative, \'accination against, 
Sept., 620 . „ j 

Pernicious anemia. See Anemia, per- 
nicious. 

leukopenia, /idy, 103-1-- 
Peroneal sign in tetany, July, /So 
pertussis. See Whooping cough. 
petit mal, Jnly, 260 ... 

petroff’s stool examination in tuber- 
culosis, Nov., 721 


Pharyngomaxillary space infections, 
Jan., 1152 

Phenobarbital in angina pectoris, Jan., 
1104 

in epilepsy, Jnly, 262 
Phrenicectomy for bronchiectasis, 
Jan., 1175 
Phyone, Nov., SIS 
Picrotoxin poisoning, convulsions in, 
July, 245 

Pigmentation in Addison’s disease, 
SepA, 387 

Pink disease, Nov., 957 
Pitocin, Nov., 819 
Pitressin, jVoa., 819 
Pituitary disorders, classification, jYot. 
821 

eye symptoms, Jan., 1239 
treatment, jYoa., 817-835 
e.xtract, A^ov., 818 
in Addison’s disease. Sept., 395 
factor in menopause, July, 206 
solution, Nov., 819 

Pituitary-ovarian interrelationship, 
Jnly, 206 

Pituitrin, Nov., 819 
Placental e.xtracts in measles, Nov., 
734; Jan., 1288 

Pleural effusion in pulmonary tubercu- 
losis, rapid development, Nov., 907 
Pleurisy, fibrinous, pain in, simulating 
coronary disease, Jan., 1081 
diaphragmatic, abdominal pain in, 
Jan., 1115 

Plummer-Yinson’s syndrome, Jnly, 71 
Pneumococcus peritonitis, A^ov., 847- 
855 

types, determining, Jnly, 3, 4 
Pneumolysis, perforation of lung fol- 
lowing, A''ov., 909 

Pneumonia, abdominal pain in, Jan., 
1115 

artificial pneumothorax in, Jti/v, 19- 
27 

digitalization in, Jnly, 14 
nursing care and diet in, Jnly, 15-18 
oxygen therapy, Jnly 9-12 
pain in, simulating coronary dis- 
ease, Jan., 1081 
specific therapy, Jnly, 3-9 
surgical complications, July, 29-35 
symptoniatic treatment, July, 12-14 
Pneumothorax, artificial, air embolism 
during, A’oi’., 908 
in hemoptysis of pulmonary tu- 
berculosis, A'ov., 904 
in lobar pneumonia, July, 19-27 
spontaneous, in pulmonarj’ tubercu^ 
losis, treatment, ,Vor., 904-907 
pain in, simulating coronar}’ dis- 
ease, Jan., 1080 
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Poliomyelitis, acute anterior, im- 
munization, Jan., 1290 
recent developments, iVoa., 
740“/ 44 

Politzer bag ear inflation, Jan., 1042 
Polyneuritis, July, 68; Nov., 943 
treatment, Nov., 943-958 ^ | 

vitamin deficiencj’ in. Sept., 478, 481 
Post cautery in gonorrhea of cer,'ix, 
A'of., 915 

Postoperative arthritis, acute, identifi- 
cation of. Sept., 560-566 
prevention and treatment.^*/)/., 
566-573 


Purin derivatives in nephritis with 
\'ascular and cardiac complications, 
July, 175 . 

Pyemia following tonsillar infections, 
treatment, Jan., 1151 
Pyloroplasty for peptic ulcer, recur- 
rence after, Sept., 440 
PjTexia in children, convulsions due 
to, July, 252 

Quinine in paroxysmal tachycardia, 
Nov., 861 

in pneumonia, July, 6 


gas pains, Jan., 1125 
Postural hypotension, Nov., 868 
Postvaccinal encephalitis, Jan., 1280 
Potassium iodide in angina pectoris, 
Jan., 1104 

Pregnancj’, anemia of, July, 38, 65 
heart disease in, management, Nov., 
893-899 

kidney disorders in, prevention, 
July, 295-299 
poljTieuritis, Nov., 953 
Preoperative vaccination against per- 
itonitis, Sept., 620, 626 
Prize fighter ear, Jan., 1053 
Proctitis, gonorrheal, Nov., 921 
Prolactin, Nov., 819 
Prolan, Nov., 818 

Proluton in functional metrorrhagia in 
young women. Sept., 361 
Prostate gland, rectal palpation, Jan., 
1181 

Prostatic massage, Jan., 1181, 1184 
Prostatitis, Jan., 1181 
Protcosuria in amyloid nephrosis, 
July, 177-184 
Pruritus, Nov., 971-980 
in Hodgkin's disease. Sept., 426; 

■Vor., 907-970 
treatment. No:'., 980-987 
Pseudonarcotism at menopause, July, 
218 

Pseudo-uremia, July, 236, 238 
convulsions of, July, 238-241 
Psychic clTecl of abdominal trauma 
-V,.;-., 837-S45 

I’sxcho.inalysis in puerperal psy- 
clioses, .Vnr., 04 ] 

Ps\clms<-s, menopausal, Jul\, 216 
218 ■ ’ 
|nicr[K‘r.il, .Vo;-., 927-041 
Pner|H'r.il iniK neuritis, .W. .,957 
I)-\clioM's, .Vei., 927-041 
Pii'.moiiary . See also Junes. 
eniti ilisni simulating coronaiv dis- 
i i'-e. .Oil... 1070 
I 1 1-, ji un III, 1057 

l'u;. | le-ls, 1 10(, 


Rabies, immunization, Jan., 1290 
Radium treatment of functional met- 
rorrhagia in young women. Sept., 
363 

Raynaud's disease, treatment, July, 
148 

Rectum, gonorrhea of, Nov., 921 
Renal colic, Jan., 1119, 1124 
Resistance to infections, vitamins and. 
Sept., 471 

Respirator in poliomyelitis, Nov., 
743 

Rest in angina pectoris, Jan., 1097 
in hypertension, July, 143 
in pneumonia, July, 15 
in tuberculosis, July, 228, 230 
Reticulocyte count in pernicious 
anemia, July, 40 

Retinal hemorrhages in diabetes, Jan., 
1234 

lipemia, Jan., 1233 
vessels, examination, Jan., 1201 
Retinitis, albuminuric, Jan., 1236 
arteriosclerotic, Jan., 1210 
diabetic, Jan., 1232 
Rheumatism, gonorrheal, Sept., 551 
Rhizotomy for essential hypertension. 
Sept., 523 

Ribs, fracture of, pain in, simulating 
coronary disease, Jan., 1081 
Rickets, dietetic factor, Jan., 1291- 
1304 

tetany due to, July, 255 
vitamin deficiency in. Sept., 478, 
483 

Wngnorm of scalp, Jan., 1241-1250 
Roentgen diagnosis of tuberculosis in 
children, Noi'., 706-721 
epilation of scalp, Jan., 1246 
treatment of inflammatory' and 
597^03"" A'ept., 

of pruritus, Nov., 983 
I ^1o54 Jan., 
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Sabin" s technic for Neufeld reaction Spine, osteo-arthritis of, pain in, 

fr»r r\nf»iimr»r»r»/^r'itc 7*i1»t 1 A j . • t_ . 


for pneumococcus typ)es, July, 3, 4 
Salpingitis, gonorrheal, Nov., 919, 920 
fever therapy, Sept., 588, 590 
Salt therapy in Addison's disease, 
Scpl.,39\-, Nov., 959-965 
Sarcoma of small intestine, Sepl., 
370 


simulating angina pectoris, Jan., 
1077 

Splenectomy for pernicious anemia, 
July, 44 

value of, in jaundice from atypical 
blood dyscrasias, Sepl., 550 
Sprue, July, 62-64 


Sauer’s pertussis vaccine, Nov., 738; Stasis-edema in thrombophlebitis. 


Jail., 1288 

Scalp, ringworm and related lesions 
of, Jan., 1241-1250 
.-e-ray epilation, Jan., 1246 
Scarlet fever, Nov., 739 
Dick test, Jan., 1285 
immunization, Jan., 1285 
Schick test, Jan., 1282 
School problems in diabetes, July, 282 
Sciatica, relief of, Jan., 1033-1038 
Scurvy, vitamins and. Sept., 478 
Sedimentation test in tuberculosis in I 


Sept., 542 

in varicose veins, Sept., 538 
Status epilepticus, July, 261 
SteatorrheSj idiopathic, July, 66 
Stellwag’s sign, Jan., 1208 
Stokes-Adams attacks, July, 243 
Stomach, carcinoma of, inoperable, 
July, 195 

in development of pernicious an- 
emia, July, 40 

secretory, motor and sensory dis- 
turbances in gallbladder disease, 
Nov., 660-662 


children, Nov., 724 Nov., 660-662 

Sepsis following tonsillar infections. Stools, Petroff’s examination in tuber- 
treatment, Jan., 1151 culosis, Nov., 721 

Septic sore throat, clinical and bacteri- Streptococcic sore throat, Jan., 1143 
ological considerations, Jan., 1143 Stridor, siraificance in tracheal and 
Serum prophylaxis of poliomyelitis, bronchial obstruction, Sept., 454 
Nov., 742; Jan., 1290 _ Strychnine poisoning, convulsions in, 

reaction in meningitis, _Nov., 766 July, 244, 256 
treatment of meningitis, Nov., 760 Subperichondrial abscess, Jan., 1051 
of pneumonia, July, 3-6 Suburethral abscess, gonorrheal, Nov., 

Sexual desire and hypertension, July, 922 

146 Suprarenal glands in Addison’s dis- 

Shoulder pain in gallbladder disease, ease. Sept., 384, 386, 390 


Shoulder pain in gallbladder disease, ease. Sept., 384, 386, 390 

Nov., 651 Sympathectomy, pelvic, Jan., 1136 

Simmond's disease, Nov., 825 Synthalin as insulin substitute, Nov., 

Sinus, maxillary, disease of, pain in, 803 

Jan., 1062 Syphilis, eye symptoms, Jan., 1239 

Sistomensin in functional metror- of nerv-ous system, fever therapy, 
hagia in young women. Sept., 361 Sept., 590 

Skene's glands, gonorrheal inflamma- 
tion, Nov., 922 

Skin, tuberculosis of, Sepl., 611-618 Tabes, eye symptoms, ya«., 1238 
tumors of, roentgen therapy. Sept., Tachycardia, paroxysmal, Nov., 857- 
599 

Skull fractures, eye symptoms, Jan., Teeth, unerupted and impacted, pain 
j^ 238 due to, Jan., 1062 

<;ipenine sickness, eye symptoms. Telangiectases, Sept., 536 


Jan., 1228 

Sluder’s neuralgia, relief of, Tan., _1 031 
Smallpox, vaccination, 12'/ 

Snellen test types, Jan., 1190 


Temporomandibular joint diseases, 
pain in, Jan., 1065 
Tension of eye, testing, Jan., 1194 
Test types, visual, Jan., 1190 


^re throat, septic, clinical and Testis, tumors of, roentgen treatment, 
bacteriological considerations, Jam, .Sept., 599 

^.,7 1 etaniis, immunization, Jaa., 1284 

^ „,„,>i.;i:n Tiitv 254 neonatorum, Julv, 251 

Speech disturbance’s in birth injuries. Tetany, Jtif.v, 241-243 
o.n oi-i infantile, Jnty, 2.54 

' levi ’ Sepl., 536 riialliuin acetate neurit i.s, A'lrv., 955 

S nnaf fluid’ examinations in iiicningi- Tlicobroniinc in angina pectoris, Jan., 
'^'tis, Nov., 7 5S I'Ol 


infantile, Jnty, 2.54 
riialliuin acetate neurit i.s, A'ai-., 955 
riicobroniinc in angina (lectoris, Jan., 
1101 
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Theophy,r.ne in angina pectoris, .an., Tuberculosis, treat- 

Throat, sore, septic, /an. ni3 in children, diagnosis, tVar., .01- 

Thrombosi^! corona"^! anp Tuberculous bronchopneumonia m 

and, differentiation, Jan., 1085 children, ^ ^ 

treatment, Ncrv., 873-880, 887 hilar nodes, 

of aorta and its larger branches, meningitis, iVoi'., / 58, li>J 

July, 159-170 Tumors, malignant, roentgen treat- 

Thyroid' gland, carcinoma of, roentgen ment, Scpl., S98;-603 

therapy, Scpi., 600 . of brain See Brain, tumors of 

diseases, gastro-inteatinal mam- of small intestine, oepi., 3oo, 3 .u 
festations, Jan., 1258 of trachea causing obstruction. 

Thyroidectomy for angina pectoris. Sept., 454 

/an., 1105 pituitary, Kon., 832 

Tic douloureux, relief of, Jan., 1017 Typhoid fever, immunization, Jan., 
Tinnitus, menopausal, July, 218 1284 

Tissue extracts in angina pectoris, 

Jan., 1103 

Tobacco, use of, in angina pectoris. Ulcer, gastrojeiunal, following gastro- 


Tuberculous bronchopneumonia m 
children, Nov., 717 
hilar nodes, Nov., Til 
meningitis, Nov., 758, 759 
Tumors, malignant, roentgen treat- 
ment, Sept., 598-603 
of brain. See Brain, tumors of.^ 
of small intestine. Sept., 366, 370 
of trachea causing obstruction. 
Sept., 454 

pituitary, Nov., 832 
Typhoid fever, immunization, Jan., 
1284 


Nm., 883; Jan., 1099 
Tongue, black, July, 59 
burning, Jan., 1065 
Tonsillar infections, sepsis and py- 


enterostomy. Sept., 442 
of ileum, Sept., 380 
peptic. See Peptic nicer. 
varicose. Sept., 539 


cmia following, treatment, Jan., Ulceration, uremic, July, 238 


1151 

Toothache, _/an., 1057 
car pain in, Jan., 1055 
Toxoid, diphtheria. No?., 736; /an., 
1281 

Trachea, obstruction of, clinical mani- 


Ulcerative colitis, chronic, manage- 
ment, Sept., 403-407 
two carcinomas complicating. 
Sept., 408-410 

enterocolitis, regional. Sept., 411- 
422 


festations, with bronchoscopic ob- Ultraviolet treatment 


servations. Sept., 453-462 
Transfusions, blood, in functional 


pruritus. 


Nov., 983 

of secondary anemias, July, 98 


metrorrhagia in young women. Unconsciousness in heart block, July. 


Scpl., 362 

in inoperable cancer, July, 202 
in secondary anemias, July, 99 
Trauma, abdominal, psychic effect, 
Nov., 837-845 


243 

Urea frost, July, 237 
Uremia, July, 236-241 
convulsions in, July, 236 
in children, July, 258 


Trendelenburg’s test in varicose veins. Uremic poisoning, treatment, Jan. 


.Sr/>l., 53() 


Trigeminal neuralgia, relief of, Jan., Urethra, female, gonorrheal infection, 
... , iVov., 912, 922 

I ropic.al macrocytic anemia, /i(/r, 66 stricture iVot 073 
1 roiissenu’s sign in tetany, July, 242 milking of,' Nov" 913 
U HTcu m reaction, ATr., / 02-706 Urethral caruncle, Nov., 923 

' '''■r'u’.'tsirritsi'r''’''''- >‘-py. 


of suprarenal glands in .Addison’s 
diK'nse, Scpl., 384 
piilmnnan.-, abdominal pain in 
Jan., 111(1 

bronchi.al obstruction in, ScM 

4 . 3(1 ■’ 

crises in, m.anagemcnt, .Vor. 901- 
»0>i 


July, 287-294 -'“‘-‘-‘i 

tract diseases, gastro-intestinal 

manifestations, Jan., 1253, 1255 

^^“Ti4 July, 

cervix, lesions of, Sept., 347-357 


g.i--:ro.intesiinal 

Jen., 1258 


manifestations, H^er-f 'pJ^Tu^sii'^W. 
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Vaccine prophylaxis of colds, Nov., 
749 

Sauer’s pertussis, Nov., 738; Jau., 
1288 

treatment of pneumonia, July, 6 
Vaginal complications in gonorrhea, 
Not>., 919 

Valsalva ear inflation, Jau., 1042 
Van den Bergh reaction, Jan., 1166 
Varicose ulcers, SepL, 539 
veins. Sept., 535-538 
Vascular crises in hypertension, man- 
agement, July, 133, 143 
Vegex in pernicious anemia, July, 56, 
73, 74 

Veins, diseases of, Sept., 535-543 
Venesection in pseudo-uremic con- 
vulsions, July, 240 
Venous pressure, Jan., 1273-1276 
Vertigo e vesica fellea laesa, Nov., 653 
in gallbladder disease, Nov., 652 
menopausal, July, 218 
Virus diseases, Nov., 732 
Visceral lesions of acute disseminated 
lupus erythematosus, Jtily, 333-346 
Visual tests, Jan., 1190, 1193 
Vitamin B and pernicious anemia, 
July, 51, 74 

factor in colds, Nov., 748 
therapy in secondary anemias, 
July, 97 


Vitamins, chemical nature. Sept., 477- 
485 

practical considerations. Sept., 463- 
476 

Volvulus, Sept., 378 
Vomiting in acute appendicitis, Jn/v, 
186, 193 

in inoperable cancer, treatment, 
July, 200 

Von Graefe’s sign, Jau., 1207 
Vulvovaginal gland, gonorrhea of, 
Nov., 919 


Weakness in inoperable cancer, treat- 
ment, July, 201 
Westphal’s sign, Nov., 652 
WTiooping cough, Nov., 732 

vaccine prophylaxis and treat- 
ment, Nov., 738, 739; Jan., 
1288 


Xerophthalmia and vitamin de- 
ficiency’, Sept., 478 

Yeasts, autolyzed, in pernicious 
anemia, effects, July, 51-57 

Zoster auriculae. Hunt’s, Jan., 1052 
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CLINIC OF DRS. PAUL D. WHITE 
and R. EARLE GLENDY 

From the Cardiac Clinics and Laboratory of the Massa- 
chusetts General Hospital 


RECENT ADVANCES IN THE TREATMENT OF HEART 

DISEASE 

INTRODUCTION 

During the past decade several significant advances have 
been made in the treatment of heart disease, probably more 
than in any previous decade. We have selected for presenta- 
tion herewith, 5 cases, each illustrating one of the more im- 
portant new therapeutic measures. In the order of discussion 
these five measures are quinidine therapy, the use of salyrgan 
or mercupurin, paravertebral alcohol injection, total thyroid- 
ectomy and pericardial resection. They are important ad- 
juncts in treatment but by no means replace any of the reliable 
older methods of cardiac therapy which include rest, restric- 
tion of fluids and diet, the proper use of digitalis, of vasodilator 
drugs, and of diuretics by mouth, and the cardiac bed and 
Southey tubes, merely to mention the more important time- 
honored methods. 

One other new therapeutic measure which deserves honor- 
able mention at least, even if not so important as those that are 
presented in detail in this report, is the administration of 
theophyllin-ethylene-diamine (ordinarily called aminophyllin, 
cuphyllin. or metaphyllin) in the relief of Cheyne-Stokes res- 
piration and obstinate recurrent angina pectoris (especially at 
resf). In such cases rapid and striking relief may sometimes 
follow the administration of 7j4 grains (2 cc. ampule) of 
aminophyllin intramuscularly, or 4 grains (10 cc ampule) 
intravenously, or less satisfactorily V/, to 3 grains by mouth 
two to live times daily. ' 
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QUINIDINE THERAPY 

Case I. — J. L., a Jewish boy aged nineteen years, was admitted to the 
Massachusetts General Hospital on Februar>- 2S, 1935, complaining of rapid 
irregular palpitation and some vomiting of four months’ duration. He had 
had whooping cough and measles in childhood. In May, 1925, several months 
after an infection with fever and vomiting, he was seen bv us and found to 
have rheumatic heart disease, with well-marked cardiac enlargement, mitral 
stenosis, aortic regurgitation, and a normal rhythm with a rate of 96 beats 
per minute. In June, 1925, a tonsillectomy was done. In the fall of 1925, on 
account of persistent signs of rheumatic activity (increased temperature, pulse, 
and white blood cell count), he was put to bed and kept there for about see 
months, during which time he continued to have a rapid pulse rate, at times as 
high as 140. From June, 1926 to November, 1934 he felt fairly well, e.-ecept for 
an occasional respiratory infection, and with restricted activity was able to at- 
tend school and lead a fairly normal life. His heart gradually increased in size, 
but the rhythm remained normal. During November, 1934, following a cold, 
he noticed, for the first time, rapid irregular palpitation. He was digitalized 
at this time and given a maintenance dose of digitalis. For the ne.\t three 
months he did not feel well. On the days when the palpitation was most 
noticeable he felt weak and often vomited almost even-thing eaten. Early 
in December, 1934 he spat I ounce of bright red blood, and two weeks later 
again raised the same amount of blood. From that time until hk admission 
to the hospital, he was confined to bed and chair except for an occasional 
short walk. The distressing palpitation continued. There was no dyspnea, 
orthopnea, or edema. His physician referred him to the hospital because of 
a persktcntly rapid pulse rate, which did not respond even to large doses of 
digitalk and small doses of quinidinc at home. 

Physical examination showed a fairly well nourished, somewhat pale young 
man with anxious fades sitting propped up in bed. Breathing was slightly 
rapid. There were rapid irregular arterial pulsations in the neck. The pupils 
were somewhat dilated but reacted normally. There were a few slightly en- 
larged nontender axillary lymph glands. The prccordium bulged slightly. The 
heart was greatly enlarged downward and to the left, the left border of dulncss 
lying in the midaxillao' line. The ape.x impulse was forceful and easily vkible 
in the seventh interspace. The first sound at the apex was slapping in quality 
and preceded by a mid- and late-diastolic rumble. There was also a short 
systolic murmur at the apex. Along the left sternal border a faint early blow- 
ing diastolic murmur was audible. The rhythm was totally irregular at a 
rate of 160 beats per minute. The blood pressure was 154 mm. mercuo’ systolic 
and 20 diastolic. The liver was palpable 4 cm. below the costal margin in the 
nipple line. There were no rheumatic nodules and no cyanosk or edema. 

The urine was normal on two occasions. The hemoglobin was 80 per 
cent (T), the red blood cell count was 5,220,000 and the white count was 
21 430 The corrected sedimentation rate was 0.57 mm. per minute. The 
Hinton reaction was negative. The electrocardiogram showed auricular fibril- 
lation with a x-entricular rate varying from 120 to 180. The basal metabolic 
rate on six occasions, after hk rapid pulse rate was controlled, ranged from 
—1 per cent to —19 per cent, three times less than —10 and three times greater 

*^*'^"Thc^ accompanying chart (Fig. 164) shows hk course while in the hospital, 
including temperature, apex and radial pulse rates, respirations, medications, 
sedimentation r.ate, and white blood cell counts. Digitalk was dkcontinucd 
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on the second day because of nausea. It was not certain whether he had had 
too much digitalis or was simply nauseated from congestion in the gastro- 
intestinal tract. On the morning of the third day after admission following 
the administration of 30 grains of quinidine sulphate in divided doses of 6 
grains each in twenty-four hours for two days, the pulse rate dropped from 
130 to so beats per minutes and the rhythm became fundamentally regular, 
with much subjective relief of symptoms. Thereafter, while in the hospital, 
the pulse rate ranged from SO to 90, occasionally rising to 100 or slightly 
above. The slight discrepancy in apex and radial rates after the auricular 
fibrillation ceased was due to premature beats. On account of evidence of ac- 



Fic. 164.— Case I. 


■ .luunwaw mivftion, which, no doubt, made the auricular fibnllatin. 

■ 1 „ uratnwm, he was kept quictlv in her! so 

1 '■.! wv.r.,1 w.tU on hb return homp ir adxTsed to remain in 

1 „a.n of dSi and m ^proved, 

tin bu.pu.il was plus 50 pcr^cLr^Thb w 

therapeutic procedum. 

■e> •■!.< lu-^iuml 'V!,iu"u;rhr^!char«'h' after his discharge 

'! -'unnu.vi on a dailv rat.on of diriulis 3 for ™i weeks 

*-■ E prams, and qmmdinc sulphate 
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3 grains, four times a day, for nearly three months. He improved remarkably 
and was able to work almost every day through the summer as an announcer 
at an amusement park. The digitalis was omitted and the dosage of quinidine 
sulphate reduced to 6 grains daily, 3 grains in the morning and 3 grains at 
night. 

Physical examination on September 6, 193S, showed his skin well tanned 
and his general condition good. The apex impulse of the heart was \Tsible 
and palpable in the seventh intercostal space 12.S cm. to the left of the mid- 



Fig. 165. — Case I. A, February 28, 1935. FuUy digitalized but before 
intensive quinidine therapy. Auricular fibrillation, ventricular rate 120-180, 
well-marked right a.xis deviation, and deeply inverted S-T segments in Leads 
n and HI. S, March 3, 1935. After quinidine sulphate in divided doses of 
6 grains each five times a day for two days (60 grains in all). Normal rhythm, 
rate 80, interrupted everj' third beat by an abnormal QRS complex, probably 
a late premature beat. Prolonged P-R interval (0.23 seconds), right axis devi- 
ation and persistent digitalis effect upon the S-T segments. C, September 6, 
1935. After a fairly active summer. No digitalis for several months. Quinidine 
sulphate, 3 grains, twice daily, morning and night. Normal rhythm, rate 100, 
slightly prolonged P-R interval (0.21 seconds), prominent P2, low but upright 
T waves in the conventional leads (disappearance of digitalis effect), and 
right axis deviation. 


sternal line. There were moderate aortic systolic and diastolic murmurs, a 
slight to moderate apical middiastolic murmur, and a loud apical systolic 
murmur. The blood pressure was 140 sj'stolic and 60 diastolic. The lungs 
were clear, the liver was not enlarged, and there was no edema over the shins 
or ankles. ' He was advised to carry on quietly, using 3 grains quinidine, twice 
daily, or more often if necessary, and, if possible, to spend the winter in a 

milder climate. , 

Figure l65 shows serial electrocardiograms during and following the 

auricular fibrillation. 
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Discussion.— So long ago as 1749 quinine was reported 
by Senac to be helpful in the control of rebellious palpitation, 
but it was used very irregularly and by most internists not at 
all, until about fifteen years ago, when its isomer quinidme 
was introduced by Frey,^ after he had learned of the accidental 
discovery (by a patient of Professor Wenckebach’s) of the 
beneficial effect of quinine in controlling paroxysmal auricular 
fibrillation. 

Fifteen years ago quinidine was tried out in a large number 
of unselected cases of auricular fibrillation. Frequently it re- 
stored normal rhythm, but there were many failures and a few 
disasters which resulted in considerable dissatisfaction or ac- 
tual fear in the use of the drug. 

During the past ten years, however, in carefully selected 
cases, quinidine sulphate has been found useful and, at times, 
even life saving, as in our Case I, recounted above, who un- 
doubtedly would have gone on to extensive congestive failure 
and death had there been a persistence of the uncontrolled 
ventricular rate in his obstinate auricular fibrillation. 

There are three indications for quinidine therapy. In the 
first place it may save lives by the restoration of normal 
rhythm in cases of auricular fibrillation or paroxysmal ven- 
tricular tachycardia in the presence of serious heart disease 
(including coronary thrombosis) when other measures have 
failed. Secondly, it may restore normal rhythm in cases of 
persistent auricular fibrillation who show little or no heart 
disease, especially when they are uncomfortable as a result 
of the palpitation caused by the arrhythmia. And thirdly, in 
rations it may prevent disturbances of rhythm, particularly 
paroxysms of auricular fibrillation and also sometimes par- 
oxysmal tachycardia and premature beats. 

1' or the control of auricular fibrillation or paroxysmal ven- 
tricular tachycardia a good method of quinidine treatment has, 
in our hands, been to administer 6 grains of quinidine sulphate 
every two hours for five doses on a given day following a 
test dose of 5 grains (to detect any unusual sensitivity to the 
drug). This program of 30 grains of quinidine sulphate di- 
vided into five doses over a period of eight hours usually suf- 
iice^ restore normal rhxThm, but if the abnormal rhythm 
per'i'D the juogram can be extended cautiously to include 
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one to two more doses in two to four hours, or it may be re- 
peated the next day. Patients receiving these large doses of 
quinidine sulphate should be in bed under close observation 
and preferably with electrocardiographic control (for example, 
an electrocardiogram should be taken before starting quini- 
dine, before the third dose, and before the fifth dose). Mild 
toxic symptoms such as slight tinnitus are not important, but 
severe symptoms of cinchonism, excessive tachycardia (over 
150 per minute), or intraventricular block by electrocardio- 
gram demand tlie omission of the drug. 

Finally in the prevention of arrhythmias, rations of 3 or 
rarely 6 grains of quinidine may be taken one to four times 
a day (even at three hour intervals) for periods of days or 
weeks. The effect of a single dose lasts about four hours. 
Therefore, it is important to prescribe quinidine an hour or 
so before some particular effort or episode which might excite 
an attack of tachycardia or fibrillation. Looseness of the 
bowels (sometimes a favorable laxative effect) or a little deaf- 
ness occasionally results from the long continued use of quini- 
dine sulphate and may require omission of the drug or reduc- 
tion in the dosage. 

SALYRGAN 

Case U. — A. E. B., a scventy-onc-ycar-old merchant, till June in good 
health, was admitted to the Baker Memorial Hospital in September, 1932. His 
first serious symptoms had appeared three months previously while driving his 
car home from a family dinner. At the onset he complained of indigestion. 
After several hours he vomited and later developed a feeling of pressure in his 
chest and difficult}' in breathing. He preferred to sit upright by the open 
window. He coughed and raised blood-tinged sputum. Respiration was wheez- 
ing in character. He remained strictly in bed for several days following this 
episode and had spent the greater part of his time in bed thereafter, though 
he drove his car on two occasions. Appro.'cimatcly nine weeks after the onset 
of symptoms he was found in a stuporous condition, thought to be uremic 
coma, from which he recovered in a few days. Coincidentally edema of the 
legs appeared and breathing becante increasingly more difficult up to the time 
he was seen by us, in spite of a fair amount of digitalis and diuretics by mouth. 

Physical e.xamination revealed an elderly man who apparently had lost 
weight but who showed e.xtensive edema of the legs, genitalia, and trunk. 
Breathing was somewhat rapid and labored. The pupils reacted normally. 

The upper teeth were replaced by a denture. Many lower teeth were ml'sing. 

The tongue and buccal mucous membrane were bright red and moLt; the 
tongue was sore. The heart ape.x and left border of dulncs.s were in the sLxth 
intercostal space, 13 cm from the midsternal line and well outside the mid- 
clavicular line. The heart sounds were of poor quality, the rhythm was regular 
except for an occasional premature beat, the rale was SO beats per minute, 
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.„d fc. ,v.rc The M.«l ev.s m 

md 98 dlutoUc. There mi credCTCC ol “ " the 

the richt chest and many moEt rales were found m the left loner lung. 

Uver was enlarged, extending 6 cm. below the costal margin, and there w 

™°'^ne'u£fon several occasions showed the slightest possible tra« of al- 
bumin and several white and red blood ‘he specific gravity^varmd from 


1014 to 1.018. The nonprotein nitrogen of the blood was 34 mg. ' 

The hemoglobin was 75 per cent (T), the red blood count was 5,050,000, 
and the white count was 12,700. The differential count and smear were normal. 

The electTOcardiogram showed ventricular premature beats interrupting 
an othenvisc normal rhythm, rate of 90, P-R interval prolonged, 0.22 second, 
slightly slurred Q-R-S waves, and low T waves. 

The severe congestive failure was thought to be the result of long-standing 
hypertension and attendant coronary disease. The prognosis was considered 
quite grave and it seemed that even with the best treatment hE anasarca could 
be but temporarily controlled. 

The accompanying chart (Fig. 166) shows at a glance the e.xtcnsive therapy 
he received while in the hospital, including venesection, thoracentesE, digitalis, 
the xanthine diuretic theocalcin, and the mercurial diuretic salyrgan. HE 
response to treatment was far beyond e.xpectations and as the hydrothorax and 
edema cleared he improved gradually. Near the end of hE hospital stay he 
was able to be fairly active, walking about, without dyspnea and free of fedema 
except for veiy slight pitting of both feet posteriorly. 

Follouing hE dEcharge from the hospital on December 14, 1932, after an 
eleven weeks’ stay, he did fairly well at home under a quiet regime, a main- 
tenance dose of digitalE, and salyrgan two or three times a month. A con- 
stant low grade of congestive failure persEted, however, and varied with the 
response to diuretics. 

One year following the onset of hE original sj'mptoms he was admitted 
to the hospital again on account of increasing congestive failure, weakness, and 
mental contusion. At thE lime he was quite dyspneic, and the respirations 
were ol the Chcync-Stokes variety. The lips and tongue were cyanotic. The 
cervical and arm veins were engorged. The heart apex impulse and left border 
ot ilulncss were t2 cm. to the left of the midstemal line in the sixth intercostal 
spnee There was a sUcht gallop rhythm at the apex and marked slowing of 
ihr heart rale with audible auricular sounds during the periods of hyperpnea, 
pndi.ilily the result of an increase in A-V block (shown to be present by elec- 
Uiicaiditicram) . The pulmonic second sound was slightly accentuated. There 
were no murmurs. The blood pressure was 130 systolic and 80 diastolic. There 
\\a- .a mocicrale amount oi fluid in the right chest and in the abdomen. The 
ii\ir \\a- engorged and palpable, 6 cm. below the -costal margin. There was 
edema over the flanks and of the ankles. The electrocardiogram showed an 
unusual ectojuc auricular tachycardia at a rate of 170 with varjing degrees 
", ' ■ '' ' and 4 1) and a ventricular rate ranging from 42 to 84 

also hn\ voltage and a rare ectopic ventricular beat. The urine on two occa- 

P '"1 Om? Tl 'm ' f of and a low specific gravity (1.002 

1010 1 The blood counts and hcmoglobm were normal. The nonprotein 
nuro-een of the 1 ood was 44 mg. per cent on admEsion and 32 ITZl lZ 
oni un-l. alter admission. ^ ^ 

H|S trr.-.tmenl on ihE occasion, was. for the most „art as it k 

.rtM, dteuahs. theocaldn. and salyrgan) k" ipon_4 was I'd 
da ,..at h,s ,dema cleared but he remained quite wcL and menLly 
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progressive 
two days, 
saw him. 


congestive lailvire and general debility after remaining in coma for 
He Survived longer than we had expected him to do when we first 


Discussion. — Salyrgan or mersalyl, a preparation^ of mer- 
cury in solution for intravenous or intramuscular injection 
has proved a great boon in the last decade as a vigorous safe 
diuretic in the control of the intractable congestion duetto 
heart failure or even other cause (such as chronic constrictive 
pericarditis, in preparation for operation). Its use is a refine- 
ment developed from the giving of mercury by mouth intro- 
duced many years ago for diuretic purposes and the accidental 
discovery by Saxl" in 1920 of the diuretic properties of mer- 
cury given intravenously to a syphilitic patient with edema. 
One of the original preparations novasural (merbaphen) was 
much less effective and more toxic. A newer preparation, mer- 
cupurin (novurit), has been introduced, which in a few pa- 
tients is more effective than salyrgan and may be substituted 
for it in the same dosage, Mercupurin contains mercury and 
iheophyllin which also acts as a diuretic. 

Salyrgan by its favorable diuretic effect has prolonged lives 
in many cases of obstinate congestive heart failure and has 
at llie same time made life more endurable. This was true in 
Case II, recounted above. It is best administered intra- 
venously in a dosage of IM; to 2 cc. with or without salt solu- 
tion, great care being taken to avoid the spilling of any of the 
drug into the tissues around the vein or subcutaneously. If 
there is a leak of any of the salyrgan subcutaneously consider- 
able pain and tissue destruction with ulceration are likely to 
occur. Intramuscular injection is safe but sometimes uncom- 
fortable, This method may be used at the outset or in case 
the veins become thrombosed. 


Salyrgan may be given at intervals of a few days or a fei 
wc'cks as needed. It often is as effective after six months a 
u 1 ^- the first day. and it rarely causes toxic symptoms or evi 
lienee- of rcn.al irritation. The urine should be watched wit 
ihe latier possibility in mind. The drug is best given early i 
the morning for iis diuretic effect is most rigorous during th 
.r-t we ve hours and thus the sleep of the patient is not inter 
fereii wuh. In a few cases where the diuretic effect of salvrLi 
i.r --cupurm is unsatisfactory- diuretic salts may be S 
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by moutli for a few days previous to the administration of 
the mercury to enhance the effect, for example, ammonium 
chloride 15 grains (1 Gni.) four times a day if tolerated. 

Some patients have been given an extraordinary number 
of injections of salyrgan over periods of a year or two, up to 
100 injections or more. Also remarkable diuretic effects are 
seen occasionally, as much as 6 or 8 liters of urine in twenty- 
four hours. 

Finally, it is important to record the daily fluid intake and 
urinary output, and if possible to obtain the daily weight of 
patients receiving salyrgan. 

PARAVERTEBRAL ALCOHOL INJECTION FOR ANGINA PECTORIS 

Case HI. — H. J., shiy-sk years of ape, formerly a professional weipht 
lifter, was admitted to the Massachusetts General Hospital for the fifth time 
on April 29, 1935. His first admksion had been ten years previously at which 
time he complained of typical attacks of anpina pectoris of about one year’s 
duration. He had also noticed at that time some dyspnea on effort, nocturnal 
dyspnea, and swelling of the feet. His past history was irrelevant c.'seept for 
an attack of "rheumatism” at the ape of forty-three involving chiefly his 
ankles, and two eye operations, one for glaucoma, and the other tor cataract. 
Physical examination on his first admission revealed an obese man with c.xten- 
sivc arcus senilis in both eyes and fixation and irregularity of the pupil of the 
left eye from operative procedures. Many teeth were missing. Those remain- 
ing were dirty and carious. There was moderate pyorrhea alveolaris. The 
heart was enlarged to the left, the sounds were of poor quality, and there was 
a rough apical systolic murmur. The blood pressure was 110 mm. mcrcur>’ 
systolic and SO diastolic. There were a few moist rales at the left lung base. 
The liver was palpable, 3 cm. below the costal margin and slightly tender. 

X-Ray examination of the heart in 192S showed a well-marked increase 
in the total transverse diameter chiefly to the left, and a widened tortuous 
aorta. The electrocardiogram showed sino-auricular bradycardia, rate 48, and 
intraventricular block with left axis deviation. Examination of the blood was 
normal. The blood Wassermann reaction was negative. The nonprotein nitro- 
gen of the blood was 35 mg. per 100 cc. of blood. The urine was normal on 
several occasions. 

Following digitalis therapy and the removal of several abscessed teeth 
he showed moderate improvement and was discharged with a diagnosis of 
arteriosclerotic heart disease and angina pectoris. He was advised to continue 
with digitalis, 11 grains daily, and to take potassium iodide, 10 drops three 
times a day. 

He moved his place of residence and was not seen again for six years. In 
September, 1931 he returned complaining of frequent attacks of angina pectoris 
even when at rest. He was very nervous and reacted scrcrclr- to his attacks 
of pain which made them totally incapacitating. The pain, for the most part, 
radiated to the left shoulder and down the left arm, but occasionally to the 
right shoulder and arm. On account of the crippling nature of his attacks 
which did not respond to the usual medical measures, paravertebral alcohol 



recent AD^^ANCES IN 


treatment or iieart disease 133^ 


(95 per ccnl) injection was advised and earned out by ^ ' L C \\hde T 
first, second, third, and fourth dorsal sympathetic ganglia on the left ucrc 
injected. Except for pleural pain incident to the injection and 
neuralgia for several weeks following the injection there were no complications. 
He was discharged on the tenth postoperative day considerably improved, 
haring had no substemal pain since the injection was made The electrocardio- 
gram at thE time was essentially as previously described, the heart rate 


being 60. , , . .u 1 r. 

Following the left-sided injection he had no further pain over the left 
precordium nor doum the left arm. But as time went on he continued to 
have substemal oppression with radiation to the right side, ThE became quite 
as incapacitating as the pain which had previously radiated to the left side. 
Along with this were some symptoms and signs of myocardial weakness such 
as dyspnea on effort and at times a few rales at the lung bases, but never any 
gross evidence of congestive failure. 

In hlay, 1934, nearly three years after the left-sided alcohol injection he 
was admitted to the Massachusetts General Hospital again. On account of 
the continued severity of hE symptoms alcohol injection on the right side was 
considered. However, injection of the first five dorsal sympathetic roots with 
novocain alone was tried first. ThE resulted in almost complete relief of pain 
for a period of about ten weeks following injection and justified a subsequent 
alcohol injection of the first, second, and third, right dorsal roots w’hich was 
done a year later (April, 1935). Since that time to the present (December, 
193.5) he has been much improved. No severe attacks of angina pectoris have 
occurred and he is able to keep relatively comfortable by using several nitro- 
glycerin tablets daily to control the slight substemal dEcomfort which he 
cNpcriences on effort. 


Discussion. — Paravertebral alcohol injection for the re- 
lief of pain due to cardiac or aortic disease has become an es- 
tablished and useful method of treatment, particularly in cases 
of intractable angina pectoris and large aortic aneurysms. It 
has developed from the crude early attempts to relieve angina 
liccloris by cervical sympathectomy which was introduced by 
Jonncsco' in 1916. The development of our knowledge of the 
antiioniy and physiolog}' of the cardiac nerves has resulted 
in great improvement in the operative attack on angina pec- 
toris. It is now possible to resect the nerves responsible for 
carrying the pain of angina pectoris to the central neiAmus 
^NMem. namdy. the first fovlr or five dorsal rami communi- 
c.uues (>n cither side. Cervical sxnnpathectomy is clearly 
recognized now as largely ineffective. However, the operation 
-;l dorsal sympathectomy is a difficult one and less advisable 
m moH patients wath angina pectoris than the much simnler 

p~ 

In M™dl. i„„„d>.ced pTnvertebral „„v„cai„ i„jec. 
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lion which gives temporary relief from angina pectoris. Swet- 
low,^ tlie following year, introduced paravertebral alcohol 
block of these same dorsal sympathetic rami communicantes. 
Since that time the technic of paravertebral alcohol injection 
for angina pectoris and for the pain of aortic aneurysm has 
been greatly developed by James C. White.® In the last 20 
cases treated in tliis way by MTiite there has been no failure 
to obtain the desired effect. 

The procedure is carried out under local anesthesia on the 
side in which most of the pain of the angina pectoris is located 
or to which it is referred. This is usually the left side. In 
occasional cases both sides have been treated in sequence at 
intervals of days, weeks, or months. ’ Long needles are in- 
serted paravertebrally, usually at the level of the first four 
dorsal nerve roots. Novocain is then injected and the deter- 
mination is made forthwith of its effect on the sympathetic 
nerves (Horner’s syndrome, dry warm hand, anesthesia over 
the left chest). If the proper effects result from the novo- 
cain, alcohol is then injected. For details of the procedure 
see White’s recent monograph on the autonomic nervous sys- 
tem.® 

Aside from the failure to reach the proper sites tliere may 
be a few minor hazards concerned, that is, irritation or pene- 
tration of the pleura, and intercostal neuritis. Successful cases 
have shown usually permanent relief from a large part of the 
pain or distress on the side injected. Usually there remains 
a warning sensation which keeps the patient’s activity under 
control. This sensation is not pain but a feeling of something 
wrong. 

The patients to be selected for this therapeutic measure 
are cases of obstinate angina pectoris who are miserable from 
the constant repetition of angina pectoris even when leading 
much restricted lives, who have not been helped by medical 
measures consisting chiefly of rest and vasodilating drugs, 
and who are not thought to be suitable cases for total 
thyroidectomy, and also a few cases with severe pain due to 
the pressure of large aortic aneurysms. 

Paravertebral alcohol injection probably has no direct 
influence on the underlying disease process, namely, coronary' 
atherosclerosis, nor on the duration of life, but it does make 
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Ufe much more endurable in most patiente and it may con- 
ceivably even add to the duration of Ufe indirectly by ^educ g 
the reaction incident to angina pectoris itself. Very rarely the 
removal of the disagreeable symptom of angina pectoris has 
resulted in careless overactivity and the precipitation of a fatal 
heart attack. 

total thyroidectomy for angina pectoris 

Case rv.— W. G. R., a sNty-scvcn-ycar-oId physician, was first seen by 
us on April 7, 1934. He had always been a ^’igorous worker and well and 
active except for appendicitis in chUdhood and a recurrence of this condition 
at the age of skty-two, requiring appendectomy. A vmtral hernia resulted. 

In 1922 and in 1928 respectively, each time when very tired, he had a cardiac 
arrhythmia, probably consisting of premature beats, which was rcUeved on 
both occasions by taking a vacation from his busy practice. His blood 
sure was said to have been persistently low (90-100 systolic) for a number 
of years. 

’ In 1932 he first noticed substemal oppression on walking fast after dinner. 
This symptom recurred infrequently and mildly thereafter whenever he hur- 
ried, In November, 1933 the trouble increased sharply in frequency and • 
severity, coming on slight provocation. It was relieved by whisky, but more 
promptly by nitroglycerin. During February and March, 1934, the pain, which 
had prcxdously always come on slight or moderate efiort, had occurred on 
six occasions at night while at rest. He was bothered occasionally by palpi- 
tation, but there ■was no dyspnea. His recent treatment had consisted of 
rest, omission of tobacco, cuphyllin, and nitrites when necessary. These meas- 
ures were not sufficient to control his symptoms. He slept poorly and was 
upset considerably by the serious illness of a relative. 

Physical examination in April, 1934, showed him to be well developed 
and oi large build. He seemed tired and quite nervous. His breathing was 
normal. The skin was slightly pale. The pupils reacted normally to light 
and distance. There was no arcus senilis. The thyroid gland was not palpable. 
The teeth were all out and replaced by dentures. The tonsils were normal in 
aiipearance There was no engorgement or abnormal pulsation of the neck 
vev-el.. Tlic apex impulse of the heart was felt in the fifth interspace, 9 cm. 
Irom the midsternum in the midclavicular line. There was no abnormal dul- 
nc-s- at tile base or to the right of the sternum. The heart sounds W'ere of 
giiml finality, the rhythm was normal, the rate was 60, and there were no 
murmurs The arlcrj- walls were soft. The blood pressure was 112 mm. 
merrury systolic and 70 diastolic. The lungs were clear. The abdomen and 
extremitif-. were normal. 

On fluoroscopic examinaUon the heart was found to be sbgbtly enlarged 
ami the aorta somewhat tortuous. The electrocardiogram showed normal 
rhythm, rate ot SO and upright T waves in the three claj^l 1^^ ^ 

diacnosis of coronary heart disease with angina pectoris was made 
Normal art.vty sremed limited to the extent of 75 per Lt hiTra^^f 
.on.in.on, .and the prognosLs was regarded as uncertai^. He\vi advSd to 
rest more complrtcly, to limit his actixfitv accorriine T advised to 

Iraht redneme dirt, to take phenobarbital' three tSl dailt^Sid”^! to eat a 
Vlun n.fsir.J .Alcohol injKUon of the dorsal ^ '“‘^‘'e’YCerm 

u,r E-cf as a pallhrivc proLrtt con- 
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He improved somewhat on the above regime but not sufficiently to per- 
mit liim reasonable activity or the resumption of his practice. In June, 1934, 
he returned for further observation. At this time he was still nervous and 
impatient to have something more radical done. There had been essentially 
no change in his physical condition from that previously recorded. The pulse 
was regular at a rate of 72, the heart showed only slight enlargement, the 
heart sounds were e.\cellent, there was no edema, and the blood pressure was 
125 systolic and 80 diastolic. The basal metabolic rate on three occasions was 
found to be — 11, — IS, and — 13 per cent respectively. 

With the improvement in symptoms the possibility of coronary’ thrombosis 
seemed less likely. Therefore, in spite of his age and a rather low metabolic 
rate, total thyroidectomy was done on June 19, 1934, with the hope of im- 
proving the coronao' circulation sufficiently for his needs of light activity. 
He withstood the operation well and went home on the eighth postoperative 
day. 

Two months following the operation he reported that he had had no 
angina pectoris and was feeling well. The basal metabolic rates at one and 
two months after operation were — 31 and — 37 per cent respectively. He 
looked well except for slight puffiness beneath the eyes. The heart sounds 
were good, and the blood pressure was 110 systolic and 70 diastolic. He had 
gained weight. The electrocardiogram showed no change e.xcept for slightly 
' lower T waves. At this time he was permitted to resume light work and 
was given thyroid e.xtract, J grain daily. 

His condition has remained satisfactory up to the present time (Decem- 
ber, 1935), especially when compared to the relative invalidism he suffered be- 
fore thyroidectomy was done. He is well e.xcept for some coldness of his e.x- 
tremities and a little substernal aching on much walking, or on smoking which 
he has resumed. He has varied the dose of thyroid extract from to 1 grain 
daily. At the higher dosages the metabolic rate is correspondingly higher and 
substernal oppression fe more easily provoked. For more than a year now he 
has worked steadily in his office and has made unhurried home wsits, e.xcept 
for three weeks vacation during the summer of 1935. 

The total time elapsed since total thyroidectomy was done has been seven- 
teen months. 


Discussion. — In 1927 a patient with heart disease and 
supposed tliyrotoxicosis had a subtotal thyroidectomy per- 
formed at the Peter Bent Brigham Hospital in Boston and was 
much improved insofar as the heart condition was concerned 
for a period after the operation. Histological examination of 
tlie thyroid gland of this patient showed no disease. This was 
the experience behind the idea of thyroidectomy for heart 
disease. But several years elapsed before this method of 
treatment was actually instituted by Blumgart and Levine. 
At first the results were disappointing, the beneficial effects 
lasting but a brief time. It was then realized that total thy- 
roidectomy, and not subtotal, was essential for the sufficient 
permanent reduction of the basal metabolic rate and work 
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of the heart, whereby the heart might recover from its state 
of fatigue and failure or from its coronary msufficiency. 
With the help of their surgical associate, Dr. Berlin, Bluin- 
gart and Levine then carried out total ablation of the thyroid 
gland in a series of patients with obstinate angina pectoris or 
congestive heart failure.' In some of these patients there was 
a striking measure of relief, in others slight benefit, and in 
still others it was evident that tlie operation had not been 
advisable. 

Total thyroidectomy in the treatment of obstinate angina 
pectoris or of recurrent congestive failure has hardly passed 
through its preliminary experimental phase. Some years more 
are needed for a completely satisfactory evaluation, but there 
are, at least, occasional cases still alive today who have been 
unquestionably benefited. One such case is that recounted 
above. 

The selection of cases for the operation is of prime im- 
portance. In the first place the patient should have the full 
benefit of extensive medical treatment over a period of at least 
several months before being offered this operative measure. 
On a number of occasions we have seen patients who had had 
unsatisfactory response to rest and medication during the 
course of a few weeks, but who gradually improved with strik- 
ing degree in the course of the next few montlis from medical 
llicrapy alone. In the second place there are patients in whom 
llie operation is contraindicated. These include cases who are 
'seriously ill with intractable congestive failure or recent coro- 


nary thrombosis, or, indeed, angina pectoris decubitus of very 
high degree. Other contraindications are cardiovascular 
syiihilis. vcr\' low metabolic rates (minus 15 or minus 20 per 
cent or loss'), very’ old age (over 70), and the presence of a- 
considerable amount of renal or pulmonary disease. It is also 
to be distinctly understood Uiat total thyroidectomy does not 
have any beneficial effect on h.vpertension or on psychoneurosis 
which may complicate heart disease and exaggerate its syonp- 
t.nnv This leaves a small group of patients who are suitable 
for tins therapeutic measure, mostly middle aged persons with 
anmna pectoris or congestive failure, completely or almost 
completely free from symptoms while at rest in bed but in 
whom the sym]rtom5 recur when up and about. 
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lotal lliyroidectomy itself is a major operation demanding 
very careful preoperative preparation, skilled surgery by an 
experienced operator, and careful postoperative attention. 
However, thyroid surgery had developed to such a degree, in- 
cluding its application to seriously ill thyrotoxic cardiac pa- 
tients, especially by Drs. Lahey and Hamilton, that the stage 
was already set for this new procedure of total thyroidectomy 
in the treatment of heart disease. Postoperatively the basal 
metabolic rate sinks in the course of a few months to a low 
level, and signs and symptoms of myxedema then begin. At 
such a time or just before it, say two months after operation, 
thyroid extract in small dosage, usually y, to y grains of 
Armour’s Extract daily, should be instituted to prevent the de- 
velopment of frank myxedema. Moderate hypothyroidism 
with a basal metabolic rate between minus 20 and minus 30 
per cent is, in most cases, the desired effect. It is important for 
patients to be closely followed and impressed with the need 
of maintaining this state in which both cardiac symptoms and 
myxedema are held in abeyance. It seems almost certain that 
in some cases, at least, life can be not only considerably pro- 
longed, but also made more comfortable by total tliyroid- 
ectomy. As a radical therapeutic measure, however, it needs 
to be reserved as therapy of last resort and applied to per- 
haps 1 or 2 per cent of cases with angina pectoris or con- 
gestive failure. 

CHRONIC CONSTRICTIVE PERICARDITIS 
Oaso V. — B. K., a pirl aRccI ten years, entered the liospital on October 13, 
1931, with a history of having; lived a semi-invalid life since the aRC of five 
and onc-half years due to a markedly enlarged abdomen resulting from the 
presence of much ascitic fluid. When she w.ts twenty months old she suf- 
fered from what was apparently an attack of acute pericarditis, and her 
abdomen became enlarged at that time. At the age of two and onc-half years 
a laparotomy was performed and a gangrenous appendix was removed. No 
tubercles were seen on the peritoneum at the time of operation, A drain 
was inserted, and the patient made a good recovery. The fluid returned in 
about three weeks but following an abdominal tap one month later there 
was no recurrence of fluid for three years. At the age of five and one-half 
years the abdominal fluid returned, and si.x months later a Talma operation 
(omentopexy) was done. Abdominal fluid injected into a guinea-pig gave 
negative results. There was no improvement following this operation, and 
at the age of nine the patient entered a second hospital for further study. 

Her abdomen was tapped at that time, but not again after that until her entrance 
into the Massachusetts General Hospital in the fall of 193J when 6230 cc. of 
straw-colored fluid with a specific gravity of 1.013 were removed. 
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H„ m.lh„ tod died oI tdtoitolcsis d.rlns Ih. patal's ml.dc>-. H„ 

father is IK-ing and well. somewhat pale, young girl udth 

Physical exammatjon show . murmurs, and with 

heart apparently norm^ m siK A ^^^berant, nontendcr abdomen, filled 

ss «ir.-Rd, "X 

rn"“S’„“1l‘L *u bo,“r ol Ito to.il ™d pret .»s.l »tod.»s 

the right pleura was thickened. .uvilim rate 100 with inverted 

The electrocardiogram showed normal rhythm, rate luu, vni 

T waves in Lead 2 (Fig. 169, a1). 



l ie I(w - Case at the time of her disability. Her condition was unchanged 
for seven years (five to twelve years of age). 



.\ilMre was given at that time that the chest be e.xpIored surgically and 
Ihe adhoMons constricting the right auricle, right ventricle, and great veins 
In treed 

.Mier .an interval of two years this girl returned to the hospital in an un- 
ihanced mndition with persistence of the enlargement of the abdomen. The 
Miuni protein measured •t.S per cent. i-Ray and electrocardiographic findings 

urji :iv lulori' 


■tirardicl resi’ction was carried out on November 16, 1933, and a mod- 
tliirl.ened pericardium containing calcareous plaques was removed from 
:!e richt ventricle and right auricle by Dr. ChurchiU. The pericardial 
V... remove-d showc-d fibrosis and calcification on esamination 


h* t'nr.v 


— - uu cianunation. 

lime for two days after the operation. Finally spon- 
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taken before the operation in that the T waves were more normal and the 
voltage of the QRS waves was greater (Fig. 169, B). 


Discussion. — Chronic constrictive pericarditis or Pick s 
disease, recognized by only a few medical observers over a 
period of several hundred years prior to the last decade, is at 
last amenable to treatment. Formerly a hopeless diseases 
treated by palliative measures to relieve dropsy, consisting 
chiefly of rest, restriction of fluid and salt intake, abdominal 
paracentesis and diuretics, it now yields to surgery in a con- 
siderable percentage of cases. 

In 1895 Delorme of Paris tried to persuade the surgeons 
of his hospital to undertake to free the heart from its con- 
stricting pericardial adhesions. After three years of failure 
in his attempt to interest them, Delorme,® in 1898, announced 
ins ideas to the medical world in an open meeting in Paris, 
several years before Brauer" offered his much less important 
plan of freeing the heart (rib resection and cutting of external 
adhesions). It is strange that Brauer’s operation became 
much belter knonm than the more vital pericardial resection 
advocated by Delorme. Finally, in 1913, Sauerbruch and 
Rchn independent!}' carried out Delorme’s suggestion. During 
the next ten years a few cases were operated upon in Germany, 
but it lias been only in the last decade that pericardial resec- 
tion has been firmly established as a cure for chronic constric- 
tive pericarditis. 


It is important in tlie first place to establish the diagnosis 
of chronic constrictive pericarditis. Following an infection 
lyliich IS often obscure but involves the pericardium and at 
tunes the pleurae and peritoneum (polyserositis), the peri- 
carduini becomes thickened, callous, constricted, and some- 
time, fnlcifled. The cause of the original acute pericarditis is 
o tin unknown. In a few cases it is definitely tuberculous in 
uther, 1 1 , associated with pneumonia and pleuritis; in a few 
n ^eptlc in nature (when there is survival! bn D L 
-- - M noted by one'of is a 
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paper’" on chronic constrictive pericarditis, “The leading clues 
are tlie result of inflow stasis, namely, (1) the insidious onset 
of dropsy in a young person, (2) preponderant liver enlarge- 
ment and ascites, (3) increased prominence of the jugular 
veins, (4) normal or relatively normal heart in the presence of 
dropsy without nephritis, and (5) low blood and pulse pres- 
sure and paradoxical pulse. Other important clues are (6) 
.r-ray evidence (poor pulsation, calcification, chronic pleuritis), 
(7) electrocardiographic abnormalities (low voltage or coro- 
nary T waves in chronic disease in early youth), and (8) pre- 
vious history of acute pericarditis or polyserositis.” The three 
conditions most commonly confused with chronic constrictive 
pericarditis are rheumatic heart disease with mitral stenosis 
and congestive failure, primary cirrhosis of the liver, and 
polyserositis including instances of perihepatitis or frosted 
liver. 

The operation itself, done under general anesthesia, prefer- 
ably etlier, is a difficult one and to be trusted only to a skilled 
thoracic surgeon. About an hour is needed for the approach 
to the chief operative field, namely, the pericardium itself. 
Three or four rib ends and costal cartilages, usually the fourth, 
fifth and sixth, and the left edge of the sternum are removed. 
The pleurae are carefully retracted, the pericardium incised 
and both parietal and visceral layers, usually adherent to each 
other and as thick as shoe leather, are carefully dissected off 
from the surface of the heart, most commonly from the right 
ventricle and right auricle. This procedure takes about an- 
other hour, and, if successful, the heart obviously expands 
during tlie course of the operation while it is being freed from 
the constricting pericardium, the pulse improves and the pulse 
pressure increases. Recovery may be rapid or slow following 
the operation. Sometimes a spontaneous diuresis develops dur- 
ing the course of the very first week postoperatively and in two 
or three weeks the congestion may entirely disappear, result- 
ing in an early cure. In other cases progress is much slower 
and several months may elapse before there is marked im- 
provement or cure. In a few cases operation may be unsuc- 
cessful and in another few it may cause an early fatality. In 
our own series of 12 cases of pericardial resection done at the 
Massachusetts General Hospital by one surgeon (Dr. E. D. 


recent advances in treatment or heart disease 1341 

Churchill) there have been six cures, two other recent cases 
apparently on the way to a cure or high degree of _ improve- 
ment, and one other case more than 50 per cent improve . 
Thus, although this disease is rather rare, it is now 
importance that it be recognized and its victims offered this 
new opportunity for cure. The history recounted above is one 
of our successful cases. 
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Delations from the normal level of arterial pressure are 
often responsible for clinical symptoms and frequently lead to 
disturbances of bodily functions. While the prognosis in ar- 
terial hjqDotension is good as far as structural disturbances 
and longevity are concerned, the serious cardiac, neurologic, 
renal and other organic complications of chronic arterial hyper- 
tension are well recognized. In the prevention of these sec- 
ondary vascular disturbances and “organ insufficiencies,” ade- 
quate treatment of “uncomplicated” hypertension is essential. 
The following discussion will be restricted to an evaluation of 
attempts recently undertaken for the treatment of “uncom- 
plicated” arterial hypertension. 

I. GENERAL CONSIDERATION OF THERAPEUTIC MEASURES 

Efforts to abolish arterial hypertension effectively have so 
far been uniformly characterized by failure. This is not sur- 
prising when one considers that in spite of significant evidence 
indicating that hypertension is the result of mechanisms of 
varied etiology, the details of these mechanisms are little 
understood.^ As a result, no successful therapy directed 
against etiologic factors exists, nor can it be rationally devised 
at present. All one can attempt to do is to search for meas- 
ures which tend to reestablish the normal level of the arterial 
pressure with the maintenance of adequate capillary blood 
flow through the tissues both at rest and during physiologic 
activities of the body. This latter consideration is particularly 
important, for although one can lower the blood pressure wth 
relative ease in a number of ways, there is usually ultimate 
damage to the organs. 

There are a number of facts now firmly established, the 
knowledge and proper evaluation of which are essential in the 
effective treatment of hypertension. In the majority of in- 
stances of arterial hypertension, in which both the systolic 
and the diastolic pressures are considerably elevated and the 
pulse pressure is usually high, the primary and most significant 
change consists in an increase in the “tonus” of the arteriolar 
as well as of the arterial %valls."- ^ The relative degree of in- 
volvement of the arteriolar and arterial systems, respectively, 
varies in different types of hypertension. The chief factor is 
usually the increased tonus of the arteriolar rather than of the 
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arterial system, which in turn causes a notable increase in the 
resistance ol the vascular tree to the blood flow. The pressure 
within the capillaries, as judged from the behavior of the 
cutaneous capillaries and of the spinal fluid pressure, is usual y 
but not necessarily, normal. Similarly, the systemic venous 
pressure and the pressure relations within the pulmonary cir- 
cuit are, in the majority of uncomplicated cases, within the 
limits of normal. The circulating blood volume and the vis- 
cosity of the blood are also normal. Since the cardiac output, 
the stroke volume of the heart, and the maximal and mean 
velocities of the circulation are likewise normal, it follows that 
the mean supply of blood to the tissues is the same in patients 
with hypertension as it is in normal subjects.®’ ^ These find- 
ings, now confirmed, clearly indicate also that the increase in 
arteriolar resistance is diffuse throughout the body. That such 
is actually the state of affairs in the skin and in the striated 
muscle tissues is shown by direct observations recently made 
in this laboratory.®' That in some of the organs ischemia and 
hyperemia may exist simultaneously as a result of a relatively 
increased constriction or relaxation of the arterioles is possible, 
and from certain observations is even probable.® This does 
not, however, alter the fundamental fact that in spite of change 
in the physical properties (changes in tonus) of the arterioles 
and of the arteries a remarkable homeostatic regulation exists 
in hypertension which results in an adequate and normal sup- 
ply of blood to the tissues at rest and under physiologic stimuli. 
This homeostatic adjustment is accomplished by increased 
wi>rk on the part of the heart and by increased arterial and 


arteriolar pressure on the part of the circulation. It is im- 
iwrtant to reemphasize that the circulatory adjustments in 
In pertension are performed with good economy, and that there 
i.s Jin ow abundance oj blood supply to the organs in hyper- 
iniswn. Such considerations inevitably lead to the conclusion 
that arterial hypertension is primarily a progressive obstruc- 
fr.r disease of the arlcrhlar system and a progressive altera- 
tion o! . ertam physical properties oj the arterial system The 

secondary 

' < NotnuKE and they must be looked upon as compensatory 
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Tlie exact nature of the change in the arterioles and ar- 
teries is unknown. At the present time all that we know is 
that the increase in “tonus” can be either reversible, or par- 
tially or completely fixed. It has been assumed from indirect 
clinical evidence that tlie source of the increased tonus, par- 
ticularly in the early stage of hypertension, is increased ef- 
ferent sympathetic nervous impulses in the vasomotor system. 
Actually, clinical experimental attempts to demonstrate such 
striking difference in the tonus of the autonomic nervous sys- 
tem in patients with arterial hypertension as compared wiii 
that in control subjects have thus far failed.’- ° Practically all 
the increased vascular responses observed in hypertension, 
which have been claimed to result from increased sympathetic 
impulses, can be explained as due to increased irritability of 
the vessels themselves. Our knowledge is therefore in a para- 
doxic state; namely, in spite of the fact that we can demon- 
strate changes in the tonus of the arterioles and arteries, we 
cannot demonstrate the increased sympathetic impulses, nor 
can we identify circulating chemical substances leading to in- 
creased tonus.^“ 

This consideration of the mechanism of arterial hyperten- 
sion is helpful in defining those characteristics which thera- 
peutic measures must possess in order to be beneficial in 
hypertension. An effective measure must obviously decrease 
arteriolar and arterial tonus and resistance without essen- 
tially disturbing otlier fundamental characteristics of the cir- 
culation, such as the cardiac output, the velocity of blood flow 
or the volume of circulating blood. The measure must maintain 
normal and adequate blood flow to the organs, particularly to 
the heart, brain and kidneys, at rest and in times of physiologic 
stress. The effect of the measure must be such that sudden 
drops in the blood pressure are avoided, and if possible the 
spontaneous fluctuations present in hypertension toned down. 
Establishment of a permanent lower level should occur grad- 
ually. The vasomotor responses essential to normal bodil}' 
functions should not be affected. 

Let us ascertain whether the measures introduced fulfill 
the rationale of these requirements. 
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IL CHEMICAL SUBSTANCES 

The Nitrites.— The vasodilator properties of this group, 
of substance? have been known for a long time. It is only in 
late years, however, that the rationale of their use m arterial 
himertension and in angiospastic disorders has been examined 
critically. Recently it has even been claimed that minute 
amounts of nitrites are normal constituents of the humm 
blood.^" The nitrites act chiefly, if not entirely, on the periph- 
eral vascular system and produce vasodilatation, probably 
as the result of direct action on the smooth muscles of the ves- 
sel walls. The site pf their activity is chiefly the arterial side 
of the vascular bed. The depressor effect is greater on the 
systolic than on the diastolic pressure. The comparative sta- 
bility of the diastolic pressure suggests that the dilator effect 
of the nitrites on the small arteries and arterioles is neither 
constant nor marked. As far as the cardiac output is con- 
cerned, it either remains normal or becomes reduced. Similarly, 
the kidney function remains unaltered or becomes reduced 
as the result of the changes in the cardiovascular sys- 
tem.'^ These changes suggest that in some respects the nitrites 
are suitable agents for reducing arterial pressure. Their great- 
est drawback is their fleeting action. Moreover, in effective 
doses they may temporarily impair kidney function, and with 
the patient in the erect position they may cause increased strain 
on the circulation and at times fainting. The effects of sodiiun 
nitrite last but one or two hours, and some of the related com- 
pounds, such as amyl nitrite, have an action of much shorter 


duration, which can be measured in terms of minutes. Re- 
cently attempts have been made to use compoimds that are 
absorbed slowly from the gastro-intestinal canal, such as bis- 
muth subnitrite, in order to insure a longer persistence of ac- 
tion. So far, however, such efforts have not proved successful. 
The short duration of action of the nitrites results in a constant 
and abrupt fluctuation of the arterial pressure, which in turn 
jweeipitates s\mptoms, and therefore their continued use may 
(o en become dangerous, particularly in patients with arterio- 
sclerotic changes. In view of these considerations, the main 

UM- of the mtntcs is in acute vasospastic states, such as occur 
in va'-cular cnsc.'. 


The Alkyl Nitrates. — The principal 


representatives of 
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this group, glycerol trinitrate, erythrol tetranitrate and man- 
nitol hexanitrate, can induce marked reduction in the arterial 
tonus, particularly if the latter is increased. The duration of 
effect of this group of substances is again relatively short, 
though erytlirol tetranitrate may lower the blood pressure for 
from two to three hours, and mannitol hexanitrate for as long 
as four or five hours. As far as the maximum depression of 
the blood pressure is concerned, 1 mg. (%o grain) of glycerol 
trinitrate is equivalent to about 30 mg. (Yo grain) of erjdhrol 
tetranitrate or to 60 mg. ( 1 grain) of mannitol hexanitrate by 
mouth. It takes from twenty to thirty minutes for the last 
two substances to exert their action after oral administration. 

For the same reasons as apply to the nitrites, the routine 
use of alkyl nitrates in arterial hypertension is not feasible; 
furthermore they are too expensive. Their main indication 
is in acute vasopastic states, such as occur in vascular crises 
and in angina pectoris. 

Bismuth Subnitrate. — ^The beneficial effect of this sub- 
stance has been reported by Stieglitz.^® It has been claimed 
that mild relaxation of the arterial system follows the oral ad- 
ministration of doses of 0.6 Gm. (10 grains) three times daily. 
Since this salt is relatively insoluble, there is a continuous 
liberation of minute amounts, of nitrate within the intestines. 
It is claimed that under the influence of the colon bacillus the 
liberated nitrate ions are reduced to nitrites. Stieglitz and 
Palmer offered evidence to show that following the administra- 
tion of bismuth subnitrate the nitrite concentration of the 
blood increases.^'* Such medication serves a double purpose, 
according to Stieglitz. It reduces the arterial pressure and 
relaxes the arterioles, thereby breaking “the vicious circle of 
arteriolar fatigue.” According to the experience of Stieglitz, a 
demonstrable reduction in the arterial pressure occurred in 77 
per cent of the patients The maximal reduction may be 
reached only after weeks of using the drug. Since the medica- 
tion is certainly harmless and at the same time is inexpensive, 
it deserves trial as a symptomatic remedy, although in routine 
clinical use one has difficulty in seeing its benefit. Several re- 
ports in the literature also deny its therapeutic value. 

Tissue Extracts. — During the past few years renewed 
claims have been made that extracts of muscle, liver, heart. 
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pancreas, brain, kidney and spleen exert a beneficial influence 
in arterial hypertension and in other vascular disorders, par- 
ticularly angina pectoris. Such extracts, under the tra e 
names oi “myol,” “lacamol,” “myoston,” “padutm, 
kardiol” and others, are extensively used in Europe and Amer- 
ica. That tissue extracts can reduce the arterial^ pressure 
in experimental animals has been knovra for a long time. The 
active factors were thought to be vasodilator substances. The 
recent claim, however, is that the alleged beneficial effect of 
these substances depends on circulatory hormones and only 
secondarily on vasodilator substances. For the existence and 
the nature of such circulatory hormones little and rather poor 
evidence is found in the literature', it is questionable, there- 
fore, whether any greater benefit can be attributed to these 
preparations than to the combination of vasodilator substances 
contained in tissue extracts. These substances include his- 
tamine, choline and adenosine or adenylic acid and their de- 
rivatives. The cardiovascular effect of other substances pres- 
ent in tissues is negligible. Until we attain greater understand- 
ing of the effect of these substances on the vascular system, 
tlic clinical application of tissue extracts containing variable 
concentrations of vasodilator substances must be considered 


as empirical and unsettled. 

Histamine is often considered as a potent vasodilator sub- 
‘-mncc. and in certain species of animals, under experimental 
conditions, sucli is the case. It has been shown, however, that 
normal subjects given an intravenous infusion of histamine up 
to toxic doses continuously for two hours fail to respond with 
an appreciable lowering ol the arterial blood pressure.'^® In 
some instances the diastolic pressure shows a tendency to fall, 
Init in numerous instances it remains unaltered. As judged 
from the behavior of the hemodynamics and from the vascular 
icsponscs. arteriolar dilatation develops only in certain organs, 
aitd is a^ociated wth such changes in the heart and other 
ovpan'^ to make the therapeutic application of this or re- 
lated substances as vasodilators questionable. It is of especial 
mteu-t that when observations similar to those conducted on 
noiina subiects were made on a group of patients with ar- 
tetaal h\-]M-nensmn. the response was similar in every respect 
tu that observed m normal subjects. From the same concen- 
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tration of histamine the degree of elevation of the skin tem- 
perature was tlie same in normal subjects as in patients with 
arterial hypertension. This indicates that the degree of re- 
laxation of the cutaneous arterioles was actually less in the 
hj'pertensive than in the normal subjects, but that the degree 
of increase in blood flow was the same in both groups.^® This 
constitutes additional evidence that in arterial hypertension 
tlie arteriolar responses to physiologic and other stimuli are 
such tliat the resulting blood flow is within the linuts of normal. 

These findings, togethet with its fleeting action and the fact 
tliat it is entirely ineffective even in massive oral doses, make 
histamine entirely unsuited for use in the treatment of arterial 
hypertension. 

Acetylcholine. — The work of Dale and his associates^’ 
has amply demonstrated that choline, a derivative of lecithin, 
and its esters represent the most potent vasodilator constitu- 
ents of tissue extracts. Recently it has also been claimed that 
some of the choline compounds play an important role as 
chemical mediators of nerve impulses on cells with motor ac- 
tivities. It has also been proposed that choh'ne acts as a regu- 
lator of intestinal peristalsis and tone. It is a remarkable 
pharmacologic fact that by the introduction of an acetyl radical 
tlie physiologic potency of choline in reducing arterial pressure 
increases one hundred thousand times, and such a minute 
amount as 1 cc. of a 1; 100,000,000 dilution of acetylcholine 
produces a fall in the blood pressure of the rabbit of 20 to 25 
mm. Hg. It was natural, therefore, to expect that a substance 
wth such biologic properties might be a suitable agent for the 
treatment of arterial h3q3er tension. As a result of such claims 
by French clinicians, acetylcholine (under the trade name of 
“acecoline”) came into use as a vasodilator. 

The following consideration of the action of acetylcholine 
in man reveals at once that its therapeutic applicability as a 
vasodilator is limited. First of all, it has been demonstrated 
that man is relatively tolerant to this substance.’® After oral 
administration of even massive doses no systemic effects are 
noted. Even when as large a dose as 1 Gm. (15 grains) is 
infused evenly intravenously within a period of ten minutes, 
and mild toxic manifestations are precipitated, the arterial 
pressure either remains normal or is only slightly reduced. A 
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moderate degree of arteriolar dilatation develops, but circula- 
tory adjustments apparently compensate for the dilatation in 
such a manner that the blood pressure does not change sig- 
nificantly. Furthermore, the effect is only transient, mving to 
the fact that acetylcholine is promptly destroyed within the 
blood stream. The effect of intramuscular administration of 
acetylcholine is unreliable and variable. In the few instances in 
which we have observed the effect of acetylcholine in patients 
with arterial hypertension we have found the response of the 
cardiovascular system similar in every respect to that in nor- 
mal subjects. 

These considerations, together with the expense, clearly 
demonstrate that acetylcholine is not a suitable substance for 
routine use in arterial hypertension. In certain acute vaso- 
spastic states, on the other hand, it may be useful when it is 
administered intravenously with proper understanding of its 
pharmacologic and toxicologic qualities. 

Acetyl-B-Methylcholine. — ^This substance, like acetyl- 
choline, produces vasodilatation and a certain type of parasym- 
pathetic stimulation.^® When given intravenously to anesthet- 
ized animals, the vasodilator effect of the two compounds is of 
the same order of magnitude, but the action of acetyl-j3- 
methylcholine (“mecholin”) is of longer duration owing, 
presumably, to its slower hydrolysis in the blood. Following 
subcutaneous injection, acetyl-/3-methylcholine is more effec- 
tive Uian acetylcholine. The general as well as the cardio- 
vascular responses in normal human subjects following the 
continuous intravenous infusion of acetylcholine and acetyl-i3- 
mcthylcholine are similar, but the latter substance is approxi- 
mately two hundred times as potent as the former.^® The dura- 
tion of action of these compounds is very short. In man, mild 
sptcmic responses can be induced following oral administra- 
iion of acetyl-^-methylcholine. These facts indicate that for 
parasympathetic stimulation and in acute vasospastic states 
acctyl-^-mcthylcholine offers advantages over acetylcholine. 
The offccuve subcutaneous or intramuscular dose varies from 
one individual to another, and mav be from 5 to 30 mg fMo 
to grain). ' 

Adenosine and Adenylic Acid.— These and related com- 
pounds are. Uke histamine and choline, natural constituents of 
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the human body and active principles of organ extracts. 
Adenosine is formed with ease by the hydrolysis of nucleic 
acid. Adenosine and adenylic acid are practically identical in 
their pharmacologic effects, which depend on the ease with 
which they are dearmnized in the body.^^ They act primarily 
on the heart, and, to a lesser extent, as dilators, on the vessels, 
including the coronary arteries. Effective doses produce slow- 
ing of the heart and disturbances in the intracardiac conduc- 
tion, leading to block. In tachycardias, including auricular 
fibrillation, they may induce slowing. In man, intravenous in- 
jection of 0.2 to 3 cc. of a watery solution causes sweating, a 
sensation of warmth, tremor, and restlessness associated at 
first ivith tachycardia and later with bradycardia.'^ The T 
waves of the electrocardiogram may become Bat, and delay 
in conduction may develop. 

The evidence for the beneficial effect of these compounds 
in disease is meager. The combined effect of the cardiac slow- 
ing, disturbances of cardiac conduction, vasodilatation and fall 
in blood pressure which they produce is such that the function 
of the heart and the state of the circulation are usually not 
improved, and at times are even made worse. In view of this 
fact and also in view of the fact that their action is only tran- 
sient, the therapeutic use of these compounds is undesirable. 

The pharmacologic and therapeutic effects of histamine, 
choline, and adenosine and its related compounds cast serious 
doubt on the claims as to the beiiefit of tissue extracts in 
hypertension and in certain other vascular disorders. At best 
they produce only a fleeting effect, and when administered 
orally they must be practically inert. 

Cucurbocitrin. — Extracts of watermelon seed contain 
glucosides and sapom’ns, which, according to Barksdale, pro- 
duce a lowering of the arterial pressure as a result of periph- 
eral dilatation.'® It is claimed that this depressor effect is 
also obtained after oral administration. No ill effects have 
been observed. This compound, under the name of “citrin,” 
has so far not proved a particularly useful agent. No further 
report on its therapeutic use has appeared recently. 

^Potassium Thiocyanate. — Ever since Pauli’s claim in 
1903 that thiocyanate was effective in reducing high blood 
pressure, the use of this drug has been advocated from time to 



the treatment oe arterial hypertension 1353 


time Its toxic properties have not been sufficiently appreci- 
ated’ however, in spite of the fact that they were emphasized 
by Claude Bernard in 1857. The therapeutic dose should not 
exceed 1 Gm. (15 grains) per day, and even after such a dose 
toxic reactions may occur. After larger doses, muscular weak- 
ness, psychosis, dermatitis, cardiac pain and fatalities occur. 
Impaired renal function apparently increases toxicity. Some 
persons show susceptibility to the drug. The margin of safety 
between the blood pressure reducing and the toxic doses is 
narrow. The detailed mechanism of its action has not been 
investigated as yet. As judged from recent reports, the in- 
discriminate use of thiocyanate is dangerous. 

Ovarian Hormones. — It is claimed, especially by Ger- 
man writers, that certain extracts of the ovarian hormones, 
particularly follicular hormones, lower the pressure and al- 
leviate the symptoms in hypertension. That progynon, admin- 
istered orally in doses of 1800 units daily, is capable of abolish- 
ing the hot flashes of menopause is known. This is the 
more interesting because, in spite of the fact that in meno- 
pause there is underproduction of estrin and overproduction of 
l)rolan A, the hot flashes cannot be directly related to the low 
estrin content or to the high prolan A production."'* We have 
pointed out before that the symptoms of uncomplicated meno- 
pause, of hypertension appearing during menopause, and of 
uncomplicated hypertension are essentially identical.^'’ Hence 
estrin may well exert a beneficial effect on the symptoms of 
h\*pcrtension. WTether such therapy influences the level of 
the arterial pressure has not been established. In 2 cases 
followed by .Albright such hypertension remained unchanged.^® 


m. DIETARY MEASURES 

In recent years the most important advance in the dietary 
treatment of high blood pressure consists in the correction of 
dietaiA- restrictions and fads advocated in the past. There 
new exists adequate cridence that primary hr^^ertension is not 
associated with metabolic disturbances, and" that the kidney 
t unction remains good or fair in the majority of instances. In 
ttu' Eoston t Ity Hospital about 10 per cent of the cases with 
uep.irosrl.roMs die from uremia. It is doubtful whether in 
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this 10 per cent early protein or salt restriction would essen- 
tially have altered the outcome. Hence low protein and in- 
tensely restricted salt diets have been abandoned. In view of 
the chronicity of the condition, such diets often result in de- 
ficiency states and precipitate secondary complications. The 
only significant fact related to diet which we have learned is 
that in cases of overweight a balanced low caloric diet, which 
will result in weight reduction, will also result in effective and 
permanent lowering of the blood pressure. Reduced weight, in 
addition, lessens the work of the heart. Thyroid extract, 
dinitrophenol or other reducing agents should not be used, for 
they may precipitate cardiac disturbances. It is obvious that 
condiments and an excess of salt should be avoided. It is per- 
haps rational to encourage a moderately increased water in- 
take, but no reliable evidence has yet been furnished that 
natural or artificial mineral waters have any specific beneficial 
effect. Alcohol in minute amounts is a natural compound of 
the body and bums with ease. Its excessive use is especially 
harmful to hypertensive patients; its moderate use, particu- 
larly in the form of beer or. wine, is actually beneficial as a 
mild relaxer, sedative and vasodilator. In acute vasospastic 
states it has a distinctly beneficial effect. 

IV. SURGICAL MEASURES 

In recent years vigorous attempts have been made to in- 
fluence hypertension permanently through surgical measures. 
In view of the fact that the primary disturbance in arterial 
h 3 'pertension consists in reversible alterations in the physical 
properties of tlie arteriolar and arterial systems, and in view 
also of the fact that during the past decade neurosurgery has 
made important contributions in the treatment of certain per- 
ipheral vascular disorders, it is natural that such attempts 
should be made. On the other hand, it is particularly impor- 
tant that physicians should realize that the value of these 
measures is far from being established, and that they must be 
considered as empirical rather than as based on a rational 
knowledge of the etiology or, for that matter, even of the 
mechanism of hypertension. 

The surgical measures which have been advocated may 
be divided into two main groups: (a) procedures devised to 
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influence the hormonal production of the glands of internal 
secretion, and (ft) operations for the purpose of influencing 
nerve impulses of the vasomotor system. 


Procedures to Influence the Hormonal Production of the 
G iANDs OF Internal secretion 


Of the glands of internal secretion the pituitary, thyroid, 
adrenal and ovarian glands have been regarded as being re- 
sponsible for the development of arterial hypertension. There 
is little basis for such claims, the most tangible evidence so 
far presented being the claim of Cushing^’ and others that 
basophilic adenoma or basophilic infiltraiion of the anterior 
lobe oj the pituitary is associated v?i& hypertension. The sig- 
nificance of basophilic infiltration of pituitary cells in relation 
to hypertension, however, is not settled, and we lack adequate 
controls. Thus recently Ahlstrom"® has denied the exist- 
ence of a direct relationship between basophilic infiltration 
and hypertension. Patients with hypertension frequently have 
no basophilic infiltration and, contrariwise, patients with baso- 
philic infiltration may have normal blood pressure. He quotes 
Spark, who also failed to find a relationship between basoph- 
ilism and hypertension.* So far, perhaps fortunately, nobody 
has devised surgical procedures to influence pituitary secre- 
tion as a measure in the treatment of arterial hypertension. 
Reports on attempts to irradiate the pituitary gland with 
.r-rays are beginning to appear in the literature, but no con- 
vincing evidence as to the benefit of this procedure has yet 
been presented. Moreover, it is not clear whether such a 
measure is harmless. 

There are two arguments that may be brought forward in 
favor of the suprarenal origin oj hypertension: (1) that an 
overproduction of adrenalin is responsible for hypertension; 

( 2 ) that an unusual sensitivity to a normal secretion of the 
gland e.vists. With the exception of the rare cases of medul- 
larv- tumors of the adrenal associated with the paroxysmal 
type of hypertension, there is no direct or indirect evidence 


PutilicaUon a report by Scriba has ap- 
■■ d (Die ba^ophilcn Zollcn des H>-pophysenhmterlappens und ibre Bezieh- 
'T- “"d Tur Ekhmp5ie, KHn. Wchn^hr., 14: 1S89, 1935) 

1 basophilic infiltration and 
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supporting the contention that circulating adrenalin is respon- 
sible for arterial hypertension. The hemodynamics and be- 
havior of the patient with arterial hypertension differ essen- 
tially from those observed in animals or in man during 
experimentally induced hyperadrenalism. We have observed 
that histamine, which in several respects is an antagonist of 
adrenahn, exerts no influence on any tj^e of hypertension. 
It is also significant in this connection that complete ablation 
of the thyroid gland apparently fails to influence the course of 
arterial hypertension. It is well known that thyroid secretion 
exerts a sensitizing effect on the action of adrenalin on the 
cardiovascular system. One would therefore expect that if 
hyperadrenalinemia, or increased sensitivity of the blood ves- 
sels to normal adrenalinemia existed, a change in the hyperten- 
sion would follow the complete elimination of thyroid secretion. 

In spite of these basic considerations, surgical attempts 
to influence suprarenal secretion have been made and beneficial 
results have been claimed. Three types of operation have 
been performed for this purpose: (1) unilateral or bilateral 
section of the splanchnic nerves; (2) direct denervation of the 
suprarenal glands; (3) various degrees of suprarenalectomy. 

Section of the Splanchnic Nerves. — This operation was 
suggested as a therapeutic procedure in arterial hypertension 
by Danielopolu as early as 1923. In 1923 Pende*® advised sec- 
tion of the left splanchnic nerves for the production of vaso- 
dilatation within a large abdominal area and for the inhibition 
of adrenal secretion. Pieri®° in 1932 resected both spanchnic 
nerves in 5 cases of essential h 3 ^ertension. Craig and Brown®’ 
performed unilateral or bilateral resection of the splanchnic 
nerves and removed the first lumbar gangfion in 5 cases. They 
claimed that the operation is relatively safe. In only one of 
their patients was the subjective and objective improvement 
striking; in two the only change was the reduction in the 
pressure reactions to cold, and in the remaining two with early 
renal involvement and advanced organic changes in the ar- 
terioles no benefit was noted. Craig and Brown recognize the 
fact that removal of the sympathetic nerves does not mate- 
rially alter the arterial pressure. They think that resections 
influence the “response” or vasopressor reactions in hyper- 
tension Excessive reacUons, it is claimed, cause abnormal 
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wear and tear on the vascular system. The purpose of the sur- 
gical measure is to block or modify these excepive responses 
before the onset of organic or irreversible lesions. Patients 
with the “spastic” or “vasomotor” types of hypertension are 
therefore the most suitable subjects for operation. In a recent 
communication to me®^ Dr. Brown states that in his opinion, 
however, the results with subdiaphragmatic bilateral resection 
are “rather equivocal and not at all dramatic.” 

Peet®^ has performed bilateral splanchnic nerve section on 
over 60 patients, all of whom had a systolic blood pressure of 
200 or over. His intention was (1) to diminish peripheral 
blood volume through splanchnic dilatation; (2) to dimmish 
adrenal secretion, and (3) to abolish abnormal vasoconstrictor 
effects of kidney origin, provided sclerotic changes in the kid- 
ney were not too advanced. He also claims that it is conceiv- 
able that after removing the elements of spasm and the strain 
of hypertension, the vessels “might” return to normal. He be- 
lieves that in 6 cases in which complete relief was obtained 
such a process accounted for the return of normal kidney 
function. He confesses that no criterion as to the operability 
has yet been found. Marked fundus changes and evidence 


of greatly impaired kidney function are not contraindications, 
fn a recent personal communication Dr. Peet®^ states: “We are 
continuing to do splanchnic operations for hypertension and 
believe our results are, on the whole, superior to those obtained 
i) 3 ' any other of the various surgical procedures. The opera- 
tion, as developed by us, consists of a superdiaphragmatic ap- 
proach with resection of the greater and lesser splanchnic 
nerves and of the lower dorsal sympathetic chain, including 
10. II and 12 dorsal ganglions. We have always performed 
tlic operation bilaterally. Sixty-two per cent of our patients 
Nvho liave gone at least four months after operation showed 
\er\- definite improvement and a considerably higher percent- 
age have had relief of symptoms. About 15 per cent are cured 
^0 far as any e\idence of hjqrertension is concerned. These 
have all gone at least six months and have maintained normal 
blood pressure while actively engaged in their former occupa- 
tions, and lin\e liad a complete disappearance of all eye and 
kidney findings. We have operated over 100 patients. The 
lonc. -t has been followed two years and is maintaining a nor- 



SOMA WEISS 


1358 

mal pressure, normal vision, and normal kidney findings. Be- 
fore operation he had a blood pressure ranging from 240 to 
280 over 180 diastolic. He had choked discs and markedly 
impaired renal function.” 

Direct Denervation of the Suprarenal Glands. — This 
procedure was devised by Crile®® for the relief of symptoms of 
neurocirculatory asthenia. Others®” have observed indifferent 
results following the same operation. It is said that this 
technic is now practiced in some clinics for the relief of hyper- 
tension. Recently, Rogoff* has reported the occurrence of 
“Addison’s Disease Following Adrenal Denervation in a Case 
of Diabetes Mellitus.” He warns: “The course and outcome 
in this case strongly support the contention, repeatedly made 
by me since 1918, that surgical intervention with the adrenals 
for various conditions (Ra 3 maud’s disease, spontaneous gan- 
grene, hypertension, epilepsy, gastric ulcer, thyroid disease, 
diabetes, and the like) is to be deprecated. The very fact 
that it is alleged to be of benefit in so great a variety of dis- 
eases ought to render the practice suspect.” 

Suprarenalectomy. — The experiences of Galata,®^ of 
Monier-Vinard, and Desmarest®® and of Fieri®” with unilateral 
suprarenalectomy do not reveal any benefit following opera- 
tion. The blood pressure became lowered for only a short 
period, and obviously this was the result of surgical trauma. 
The surgical removal of pheochrome tumors of the suprarenal, 
on the other hand, has resulted in marked benefit to the 
patient.®” 

DeCourcy, DeCourcy and Thuss,®” believing “that the 
most rational method of treatment of essential hypertension is 
the surgical excision of sufficient amounts of glandular tissue 
to relieve the excessive functioning of the gland itself,” re- 
moved about two-thirds of each suprarenal gland, including 
both medulla and cortex. They claim benefit in some of the pa- 
tients as far as symptoms and lowering of the blood pressure 
are concerned. From their presentation it is difficult to judge 
the extent of the control observations. 

* Jour. Amer. Med. Assoc., lOG: 279, 1936. 
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Operations for the purpose of Influencing Nerve Impulses of 
THE vasomotor System 

These procedures may be grouped into the folloTving main 
groups: (1) surgical denervation of the kidneys; (2) splanch- 
nic resections; (3) anterior spinal nerve root resections; (4) 
combination of these procedures. 

Denervation of the Kidneys. — ^This procedure was car- 
ried out recently by Page and Heuer^®’ both in patients suf- 
fering from severe essential hypertension and in patients with 
chronic nephritis. Heuer freed the renal vessels and after 
visualizing the sympathetic nerves, removed the nerves from 
both the ventral and the dorsal aspects of the vessels. In the 
one patient suffering from severe essential hypertension, the 
operation failed to alter the level of the pressure or to im- 
prove the function of the kidney. In patients with nephritis 
the blood pressure was lowered for a few weeks after opera- 
tion, but in all except 1 case it then regained its original level. 
The urea function of the kidney remained essentially un- 
changed; two of the patients exhibited increased concentrating 
power. 

Section of the Splanchnic Nerves. — ^This procedure has 
already been discussed in connection with denervation of the 
adrenals (p. 1356). 

Spinal Nerve Root Resections. — ^This operation, pro- 
posed by Adson and Brown, consists in sectioning the anterior 
and probably also the posterior nerve roots from the sixth 
thoracic to the second lumbar segment. Even with such an 
extensive influence on vasomotor control and on intra-abdomi- 
nal pressure, the result was not striking. Page and Heuer'*^ 
report that following this type of operation in a young girl 
the arterial pressure returned to normal for seven months. 
Dr. Brown'=== at present believes that in the malignant forms 
of hx-periension die procedure has no influence on the course 
of the disease, but that in benign hj^ertension good results 
have been observed as late as five years after operation. 

It is important to remember that in male subjects bilateral 
complete lumbar sxTupathectomy will induce sterilization. The 
patient xvill be able to perform the sexual act, with orgasm 
Ihu \Yithoul ejaculation. ’ 
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Combined Surgical Measures,— Finally, attempts are 
being made to investigate the effect of various combinations of 
tlie methods described above. The possible value of such a 
procedure can be surmised from the foregoing discussion. 

CRmQlTE OF THE SlTRGrCAL TREATMENT OP ARTERIAL HYPERTENSION 

The following points have been, or may be, proposed in 
favor of the surgical treatment of primary (essential) hyper- 
tension: (1) there is an increased secretion of adrenalin which 
is responsible for hypertension. (2) Primary hypertension 
develops secondarily from a primary pathology in the kidney 
and is precipitated through afferent nervous impulses from the 
kidney, (3) There is a hyperactive vasomotor center in hyper- 
tensive patients with resulting increased motor nerve impulses 
and exaggerated pressor responses. (4) Even if there exists 
no increased vasomotor tonus in hypertension, an induced re- 
duction of the normal tonus is desirable in view of the fact 
that the vascular system is hypersensitive to normal nervous 
and chemical stimuli. (5) Elevation of the arterial pressure 
produces wear and tear on the arterial and arteriolar systems; 
hence reduction of the arterial pressure per se is a beneficial 
procedure. 

The following points bearing on these proposals must, how- 
ever, be considered; (1) as far as cases of essential and of 
nephritic hypertension are concerned, there is no evidence that 
increased secretion of adrenalin is present. (2) Similarly, 
there is no evidence that essential hypertension is of renal ori- 
gin, and surgical denervation actually fails to influence the 
state of essential hypertension. (3) There is inadequate evi- 
dence up to the present time to suggest that the efferent 
vasomotor impulses exert a greater constrictor effect in hyper- 
tensive than in normal subjects. Recent experimental evidence 
indicates that the vasomotor tone is not increased above nor- 
mal in hypertension.^ (4) If the normal vasomotor tonus could 
be diminished diffusely in all organs wthout influencing dele- 
teriously the essential physiologic responses, this would be 
beneficial. Thus far, however, this has not been accomplished. 
The decrease of vasomotor impulses within one region of the 
body, on the other hand, may well have a deleterious effect 
on the function of other organs in which the constricted state 
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of the arterioles persists, and in which now, as a result of \he 
decreased blood pressure, a suboptimal blood flow will e»st. 
(5) The studies of Cannon and his associates ■ ' have 
demonstrated that the blood pressure responses of animals 
following various types of sections of the spinal sympathetic 
and splanchnic nerves are not uniform, and that they vary 
in different species of animals. Even after complete exclu- 
sion of sympathetic control of the blood vessels the blood 
pressure, after a postoperative drop, returns to approximately 
normal level. (6) While it is true that elevated arterial 
pressure represents wear and tear, it is equally true that 
persistent elevation of the capillary pressure may represent 
even greater wear and tear on these delicate vessels. It should 
therefore be appreciated that if one induces splanchnic arteri- 
olar dilatation through nerve section, marked capillary hyper- 
tension will be precipitated. Thus we have shown that the 
local dilatation of an arteriole with histamine will elevate the 
normal capillary pressure in hypertension of 12 to 108 mm. 
Hg.'"' It is questionable whether the benefit of the moderate 
drop in the systemic arterial pressure, claimed to result from 
the denervation, can outweigh the possible damage to the 
visceral organs, which will have to function under active hyper- 
emia and under increased capillary pressure. 

Granted that all the foregoing objections, based on experi- 
mental and clinical studies, can be obviated, there stfll re- 
main the following fundamental facts enumerated earlier in 
this discussion, namely: (1) arterial hypertension is primarily 
0 progressive obstructive disease oj the arteriolar system over 
the entire body; (2) the blood flow in the tissues in hyperten- 
sion is practically always optimal or already suboptimal; (3) 
the elevation oj the arterial pressure is a homeostatic adapta- 
tion on the part oj the body jor the purpose oj maintaining 
optimal blood flow to the tissues at rest and under physiologic 
stress. Suppose one effectively lowers the arterial pressure 
through splanchnic vasodilatation, one certainly caimot claim 
to influence the progress of the arteriolar constriction in the 
tram, heart, muscles and other organs. May not these pa- 
tients ultimately predispose to cerebral and coronary throm- 
to'is.-' From what we know regarding the compensatory ca- 
pacity of the peripheral circulation in heart disease,"*' there 

V^'‘L- 3Q — S’j 
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may be increased utilization of oxygen for a while and the 
symptoms may be masked, but the limit of peripheral circula- 
tory adaptation will be reached. Thus, complications, which 
may be expected, will not become evident within from six to 
twelve months, the average period of observation in the ma- 
jority of papers published. 

The alleged sjmiptomatic improvement of some patients 
does not necessarily justify such severe and far-reaching sur- 
gical interference as is advocated by many. One may lower 
the blood pressure and may abolish s5miptoms, but at the same 
time may also shorten the life of the patient, who otherwise 
might have lived for years in fair health. I do not wish to 
imply that it can be stated definitely that the surgical pro- 
cedures advocated in recent years are dangerous or indifferent 
in their results. The conclusion seems justified, however, that 
adequate evidence as to whether the benefit of surgical meas- 
ures outweighs their possible harmful effect has not been pre- 
sented as yet. It is also obvious that some of these measures 
have been proposed either on false or on unproved prerm'ses 
or without proper appreciation of the clinical nature of hyper- 
tension, a condition which shows marked and irregular fluctu- 
ations in its course, and in which spontaneous and even 
permanent lowering of the arterial pressure is not a rare oc- 
currence. 

Surgery of the sympathetic nervous system has introduced 
some significant therapeutic measures, but it has also demon- 
strated numerous failures, so far as practical measures are 
concerned. For the practitioner, who primarily cares for the 
patient, this is important to appreciate. Investigation has 
to progress through intelligent and justified trial and error. 

It is wise, however, that physicians should accept therapeutic 
claims and particularly new surgical procedures only after 
proper evaluation of the problem and when there is strong 
supporting evidence. In case of arterial hypertension the 
presentation of such therapeutic proof is at best difficult. For 
the present, therefore, it seems advisable to leave the sur- 
gical treatment of arterial hypertension in the hands of those 
surgeons who believe that they can answer the problems raised 
in this discussion and who can eventually present adequate 
proof that there is lasting benefit to their patients. 
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V. CONCLUSIONS 

Whereas some of the drugs described are effective in the 
relief of symptoms in hypertension and of vascular crises or 
other vasospastic states, an analysis of the evidence presented 
justifies the conclusion that the majority of them do not ful- 
fill the therapeutic requisites outlined, and that their routine 
use in hypertension is therefore not advisable. 

The value of the surgical procedures practiced recently 
for the relief of hypertension cannot be considered as estab- 
lished. Several important aspects of this problem have yet 
to be clarified. 

Hence the rational management of hypertension consists in 
intelligent environmental management of the patient by means 
of rest periods, diet, psychotherapeutic guidance and seda- 
tion. The numerous complications of hypertension should 
receive specific consideration. 
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THE TREATMENT OF GONOCOCCAL ARTHRITIS, 
RHEUMATOID ARTHRITIS, AND GOUT 


The current medical literature contains numerous papers 
concerning the treatment of arthritis. Indeed, it is often 
difficult to evaluate many of the remedies suggested, since 
the type of joint disorder is not defined and the natural his- 
tory of the disease is not taken into account when summariz- 
ing the results. It is no exaggeration to say that the ade- 
quate treatment of any disease can be carried out only if 
its cause is known. In many cases of chronic arthritis, and 
especially the rheumatoid type, the cause remains in doubt 
so that it becomes necessary to manage the patient in the 
most practical way. The treatment of any chronic illness is 
of necessity schematic in type and it must be based upon a 
rational and conventional diagnosis. In dealing with chronic 
arthritis, the treatment has the following objectives; (1) the 
relief of discomforts; (2) safeguarding the patient from de- 
formities and increasing the function of the injured joints; 
(3) prevention, if possible, of the progress of the disease. 

At the outset, it should be remembered that many of 
the procedures advdsed by the physician will require readjust- 
ment of the indmdual to the limitation of his or her activity 
whidi they must be taught to recognize. This requires con- 
siderable thought, tact and sjmipathy upon the part of the 
piiydcian, and the best results are frequently obtained bv 
paying meticulous attention to details. ^ 


In the evaluation of treatment, one must not foreet thp 
nmural histoiy- of the dUease. The question is frequently 
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asked by physicians — what would be the natural course of 
events if no particular form of treatment were given? The 
answer to this question has never been given, since practically 
all patients with arthritis receive some form of treatment. 
It is known, however, from the study of large groups of 
cases, that a certain number of patients, usually around 80 
per cent, improve temporarily at least, regardless of the type 
of therapy employed. In these individuals the disease is 
relapsing in nature and may continue for years. In others, 
the disease advances without remissions and in spite of all 
available treatment. It is well, then, to take these facts into 
consideration before attaching too much sigm'ficance to one 
type of treatment as a method of choice to the exclusion of 
others. 

At this time the treatment of gonococcal and rheumatoid 
arthritis and gout will be discussed in the hght of present- 
day concepts of these maladies. 

GorrococcAL arthritis 

As far as we know, gonococcal arthritis is a true metastatic 
synovitis, but the tendon sheaths and other tissue of the body 
may be involved at the same time. The course of the disease, 
once it is established, may vary tremendously, depending 
upon the severity of the infection, the joints involved, whether 
or not reinfection occurs before recovery takes place, and the 
mode of treatment employed. In any event, the illness may 
last several months, causing great economic loss and in not 
a few cases, permanent damage to the joints. In the cases 
in which permanent damage takes place, there is usually 
damage to the articular cartilages during the acute phase of 
the disease, whereas if the disease is confined to the synovia 
the end-results may be better insofar as function is concerned. 
The treatment is carried out along the following lines: 

1. Treatment of the primary focus. 

2. Absolute rest of the joints during the acute phase. 

3. Aspiration or irrigation of joints. 

4. The use of fever therapy. 

5. General upbuilding treatment. 

6 Prevention of deformities. 

When the knee or other large joints are involved m 
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gonococcal arthritis, and aspiration of the synovial fluid re- 
veals a leukocyte count above 40,000 per cubic millimeter, and 
there are micro-organisms present, we usually advise the irri- 
gation of the joint through a small incision in the capsule. It 
is especially important if the fluid is difficult to aspirate and 
contains large amounts of fibrin. After the joint has been 
washed out it is closed tightly, the knee is placed in traction 
and motion is started as soon as it is possible to do so without 
pain or discomfort. Our results with this method of treat- 
ment have been very satisfactory, with the immediate as well 
as the ultimate results. 

The use of fever therapy either by the injection of typhoid 
vaccine or other methods has received an enthusiastic recep- 
tion by many observers. It seems clear from the reported 
cases^’ ^ that hyperpyrexia seems to be most effective in the 
treatment of this type of arthritis. Five to seven treatments 
have been recommended and the temperature is elevated to 
106° or 107° F. for five or six hours, every three to five days. 
The results of various authors have been summarized by 
Hench, Slocumb and Popp,^ Schnabel add Fetter.^ It appears 
that the best results are obtained in patients with acute gono- 
coccal arthritis of short duration, and less striking results are 
obtained in the subacute or chronic types of cases. From the 
reports in the literature it would seem justifiable to use fever 
therapy in this type of arthritis more often in an attempt 
to learn more about the ultimate results of the cases treated 
in this way. 


.\s one observes patients with gonococcal arthritis, it be- 
comes apparent that many of them lose large amounts of 
weight and develop anemia, the muscles atrophy about the 
affected joints and the patients present the clinical picture 
which is so common in chronic infections. In our experience 
blood transfusions for anemia and a liberal intake of food 
i'^ highly desirable in such cases. The general upbuilding 
ireatmcnt is often of the highest importance. 

^^Tlcn the above measures are followed, the results of 
treatment of gonococcal arthritis are usually satisfactorv as 
far ac ,he end-results are concerned. The course of the ill 

np . often slow and even with the best of care, poor re^u^t 
.'.le occasionallv seen. ^ Jesuits 
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The convalescence is often difficult to manage and pro- 
longed; efforts should be directed along the following lines: 

1. Rebuilding muscle tone and strength about the affected 
joints. 

2. The support of the arches of the feet, especially if the 
knees have been involved and the patient has been confined 
to bed for a long period of time. 

3. Instructions regarding venereal disease prophylaxis. 

RHEUMATOID ARTHRITIS 

The cause of this type of arthritis is unknown. For this 
reason there is no adequate form of treatment for the con- 
dition. It is a malady characterized by remissions and re- 
lapses and there is no satisfactory evidence that any of the 
many remedies suggested are in themselves responsible for 
altering the course of the process. To be sure, many types 
of treatment are recommended, so that scarcely a year passes 
without the introduction of several new remedies. In the 
present state of our knowledge all one can hope to accomplish 
is to reh'eve the patient of as much discomfort as possible, to 
prevent the development of deformities when possible, and to 
give the patient the best possible opportunity of recovering 
from his disease through general upbuilding treatment and 
the correction of any abnormal functional disorders that may 
be present. It is highly important to discover, when pos- 
sible, any factor that makes the patient worse. This can 
be done by questioning the patient and observing the course 
carefully, ^hien these factors are discovered they should be 
eliminated. 

Symptomatic Treatment. — The best form of sympto- 
matic treatment is rest, especially rest in bed or absolute rest 
of the affected joints. Many patients maintain that the one 
thing that makes them worse is fatigue. The relief of pain 
can be accomplished by the use of drugs, the proper applica- 
tion of splints and supports to relieve muscle spasm, and the 
judicious use of local heat to the affected joints. Of the 
drugs which give most relief, the various salicylate compounds, 
and the atophan group are most effective. The latter group 
of drugs should be used with caution, since one occasionally 
encounters sensitivity to them. • 
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Splints and support of affected joints should be applied 
early in order to relieve muscle spasm and prevent defonuity. 
If deformity is inevitable, then the joint should be fixed in 
the most desirable position. These are problems that must 
be worked out in cooperation with the orthopedic surgeon. 

General Upbuilding Treatment .— of Ac- 
tivity . — ^It is a good plan to keep the patient’s joints at rest 
as long as there are any signs of inflammation present m the 
synovial membrane. The constant use of a joint which is 
the site of an inflammatory process only tends to increase 
the irritation and propagate the process. When the acute 
process subsides, exercise may be allowed within the limita- 
tions of the individual’s ability to do work without fatigue 


or pain. 

Diet . — One of the commonest questions that patients who 
have arthritis ask the physician is — ^what can I eat? Some 
physicians are of the opinion that altering the diet in various 
ways is of the highest importance in bringing about improve- 
ment; but aside from the cases in which there is a definite 
idiosyncracy to certain foods there is little convincing evi- 
dence that high carbohydrate or other t3rpes of diet are re- 
sponsible for the patient’s symptoms. This question has been 
discussed at some length and in a critical fashion by Bauer, 
who concludes that “patients with rheumatoid arthritis should 
take a diet high in calories (unless they are overweight), 
high in vitamins and adequate in respect to calcium, phos- 
phorus and iron.” He points out that there is no convincing 
evidence that proves that a low carbohydrate diet is indi- 
cated in this disease, and that there is no proof that it is ef- 
ficacious in curing the disease. With these conclusions I am 
in complete accord. 


Rniwval of Fori of Infection . — ^The safest rule to follow 
in regard to foci of infection is to have them removed for their 
"wn sake rather than for the arthritis. By doing this the 
patient IS sonietimes assisted in making a more rapid recoWry 
Hetore adv.Mug such procedures, definite evidence for the 
M^tcnce of infection should be present and the patient should 
" informed liiat such operations may be helpful but they 


may not necessarily be followed by 


'•■.ithiitic 


improvement of the 
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Miscellaneous Treatment.~/i«e7«/fl.— When anemia of 
the hypochromic type is present it should be treated with iron, 
and in the cases in which it seems desirable to increase the 
hemoglobin or red blood cells more rapidly, whole blood 
transfusions may be given. The latter method has been used 
especially by Dawson and Boots. 

Fever Therapy . — From time to time, various forms of 
fever therapy are used in the treatment of arthritis, including 
the artificial induction of fever with malaria, typhoid vaccine, 
diathermy, hot boxes, air-conditioned cabinets and so forth. 
Within the past year several excellent reviews of this sub- 
ject have been presented by Hench, Slocumb and Popp, and 
Short and Bauer. As far as rheumatoid arthritis is con- 
cerned, there seems to be general agreement that the results 
obtained are of a temporary nature. Short and Bauer re- 
port that 80 per cent of their patients showed temporary 
improvement, but that this was maintained in only 20 per 
cent of individuals at the end of a two-year period or longer. 
The patients who seemed to respond most favorably were 
young individuals with arthritis of short duration, with little 
or no cartilage destruction, and with marked vasomotor 
changes who showed an increase in pulse pressure during 
treatment. They were of the opinion that the improvement 
in these patients was due to increasing the blood supply to 
the affected tissues. They concluded that this method of 
treatment was only occasionally justified and should not be 
used to the exclusion of general treatment. 

From a review of the literature on the subject of fever 
therapy in rheumatoid arthritis, together with the results of 
personal observations, Hench, Slocumb and Popp came to the 
conclusion that the value of fever therapy could not be fully 
appraised at the present time. They expressed the opinion 
that a trial of fever therapy is Justified in “selected’’ cases. 
Of 60 patients treated in this way, 70 per cent got little or 
no relief and the remaining '30 per cent received significant 

benefit. < 

A recent paper by Cecil, Freiss, Nicholls and Thomas 

relates their experience with malarial treatment of 13 cases 
of rheumatoid arthritis. All of their patients received tem- 
porary symptomatic improvement with disappearance of pam 



the treatment oe arthritis and gout 


1373 


and swelling after three or four malarial paroxysms. Within 
a period of six months after the termination of this treat- 
ment, 12 of the 13 patients had a return of their symptoms, 
but in four of these the general condition was thought to be 
better than before the treatment. The only patient who 
had not relapsed during the period of observation had had 
arthritis only four months before the treatment. 

In brief, then, it appears that a small number of patients 
with rheumatoid arthritis are temporarily relieved following 
fever therapy. ’ The experience so far would indicate that 
the improvement is lasting in only a few and that it is most 
striking in young individuals with arthritis of short dura- 
tion, with marked vasomotor disturbances, but without carti- 
lage destruction. It should be added that it is a procedure 
that must be carried out by a physician and a skilled nurse, 
since it is not an altogether harmless procedure. Hyperpyrexia 
and death have been reported.^ 

Vaccine Treatment . — ^This method of treating rheumatoid 
arthritis has been used widely for a number of years. In 
some instances vaccines have been employed to increase body 
temperature; in other cases, they have been injected in an 
attempt to increase the patient’s immunity to certain strains 
of streptococci or to decrease his sensitivity to the products 
of these organisms. The strains of organisms used have been 
derived from the patient and attempts have been made to 
select the various strains on a basis of the patient’s reaction 
to skin tests made with these organisms or by determining 
the presence of complement fixation bodies in the circulating 
blood. .•Ml of these procedures are based upon the assump- 
tion that rheumatoid arthritis is due to a streptococcal in- 
fection, and while tlrere is some evidence to support such a 
conclusion, it is far from being settled. This question has 
been discussed in detail elsewhere and need not be repeated 


The results of vaccine therapy are controversial The 
recent obser%-ations of WainwrighT^ indicate that 2l’ of 28 
c.isev of rheumatoid arthritis showed improvement followine 
numvenous miecuons of streptococcus va^ccine preparedTom 
• 1 strain to Mhich tlie patient was most sensitive As ob 
Tcuvc evidence for the improvement, there was a retf of 
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pain, a reduction of soft tissue swelling and increased mo- 
bility of the joints, together with a uniform decrease in the 
skin sensitivity and an increase in the agglutinins in the blood 
of some patients. 

Boots” has recorded the results of his experience by say- 
ing that the value of vaccine therapy remains unproved. They 
have not been able to influence favorably the sedimentation 
rate of the erythrocytes, and other forms of treatment are 
followed by as great a clinical improvement as those on 
vaccine therapy. He expressed the opinion, however, that 
one can do no harm in trying it. 

From the reports of vaccine therapy and from personal 
experience, it would seem that vaccine treatment should be 
tried in individuals in whom the arthritis has been preceded 
by an infection, and in whom one is able to demonstrate 
agglutinins and skin reactions to hemolytic streptococci. It 
will be generally admitted that it should not be used to the 
exclusion of general upbuilding treatment. 

Stilphur Treatment , — ^Within recent years coUodial sul- 
phur has been used extensively in the treatment of arthritis. 
A recent paper by Rawls, Gruskin and Ressa’ records their 
results wiA this drug in a miscellaneous group of patients -with 
arthritis, and summarizes the studies of others. They con- 
cluded that sulphur was a valuable agent in the treatment 
of arthritis, in spite of the fact that they did not feel that 
it was of much benefit in young people with rheumatoid arth- 
ritis. When improvement was noted, it occurred in older in- 
dividuals with rheumatoid arthritis and in patients with 
“mixed arthritis and osteoarthritis.” In these patients the 
cystine content of the fingernails was said to be low and “sul- 
phur treatment is often beneficial.” 

One gains the impression from this paper as well as from 
others that the use of sulphur in the treatment of arthritis 
is purely empirical and that the evidence brought forth to 
support its use as a valuable agent in the treatment of arth- 
ritis is not very convincing, as far as the ultimate results are 
concerned. 

Management of Convalescence from Acute Arthritis. 
—This phase of the treatment of arthritis demands great at- 
tention since the individual’s progress can be accelerated by 
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intelUgent management. Fundamentally it consists in build- 
ing up muscle tone and the structures supporting the affected 
joints by exercises and physiotherapeutic measures, and the 
use of various types of apparatus that may aid in the support 
of joints. The principles and methods that are used for the 
different joints have been outlined by Ober,® and since the 
importance of these procedures are in following certain de- 
tails, his paper should be consulted. 

GOUT 

The treatment of gout can be divided into three groups; 
(1) the acute attack; (2) the interval treatment; (3) chronic 
gout. 

By general consent, it is agreed that the pain of acute gout 
is most severe, and may require large doses of such sedatives 
as opium to control it. The following procedures should be 
carried out: (1) Rest in bed. (2) Protection of the affected 
joints. (3) Forcing fluids to 3000 cc. a day. (4) Admin- 
istration of purges in the form of wine of colchicum and tinc- 
ture of rhubarb until a free diarrhea is obtained. (5) The 
use of atophan, alkalies and salicylates. (6) A diet that is 
high in protein and carbohydrate but low in fat and purine.® 
Once the acute attack has subsided, it is well to advise the 
patient regarding factors that aid in preventing attacks. In 
many cases, the patients with gout know only too well what 
brings on their attacks; in others, they, as well as the phy- 
sician. are unaware of the cause of an acute attack. Such 
conditions as dielar}”^ indiscretion, excessive fatigue or trauma 
to the various joints should be avoided. In addition, ade- 
quate care should be taken to see that these patients remain 
on a low purine, low fat diet with liberal amounts of pro- 
tein in the form of milk, eggs, cheese, and an adequate amount 
of carbohydrate, .\lkalies, salicylates and cincophen are also 
recommended in small doses and the fluid intake should be 
Hich as to give a dilute urine. Since these patients often 
have attacks following surgical operations, they should be 
prepared before operation by the treatment outlined above 
a!id by a low purine diet. 

Chronic Gout.— The measures outlined above are used 
m t.ie treatment of chronic gout, but in some cases in which 
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there are large deposits of urates in and about the joints, 
the treatment is unsatisfactory. I have recently observed a 
patient who has had attacks of gout for forty-six years, and 
at present he is completely incapacitated on account of the 
great deformity of his hands due to the deposits of urates, 
the destruction and anklyosis of some of the terminal 
phalanges. He informs me that only two things give him 
reh'ef; one is colchicum and the other is the relief of tension 
in the affected joint that follows a puncture wound and the 
expression of urates. In these cases, treatment continues to 
be unsatisfactory and the nature of the disease needs further 
investigation, 
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I HAVE been asked to give a clinic illustrating by means 
of cases some of the problems involved in the treatment of 
diseases of the thyroid — recent advances in the treatment of 
these diseases, in fact. I am not aware of any ve^ recent 
advances in this field, at least, none that have got beyond 
what might be called an experimental stage. It is greatly to 
be hoped that we soon shall have a nonsurgical method of 
curing thyrotoxicosis and from the interrelationships of pitui- 
tary thyrotropic hormone and antihormones, in the sense of 
Collip, should the existence of these finally become well es- 
tablished, we have reason to hope that a nonsurgical treat- 
ment will presently emerge. Reports of remedies of this kind 
are to be found in the German literature, but their value has 
certainly not yet been established beyond all question. From 
a practical point of view rve still find ourselves in the situa- 
tion wc have been in for some years, which is that subtotal 
thyroidectomy, during a period of full iodinization is the best 
therapy we can ad\dse for our patients suffering from toxic 
goiter. 


Nor has annhing verj^ new recently emerged in the treat- 
ment of myxedema. In dried tfaj-Toid gland we have for years 
possessed an ideal treatment for the hypothyroid states and 
exju-rience over a number of years has indicated to us that 
the wisest policy to follow is that of placing the patient on 
the minimum raUon of dried thjToid, bv mouth, which will 
nd him completely of all s>Tnptoms and signs of myxedema 
In the field of thyroid dneases not accompanied by change 

V 'L, 10-S7 13- j s 
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in the function of the gland, which includes simple goiter, 
nontoxic nodular goiter, malignant goiter and inflammatory 
goiter, the principles of treatment consist in surgical removal 
when any of the following indications are present: (1) pres- 
sure; (2) suspicion of malignancy; or (3) unsigh thness which 
troubles the patient; and occasionally irradiation in some form 
or other, either alone or in conjunction with surgery, in cer- 
tain of the mahgnant cases. 

It obviously is impossible, in the space allowed, to Ulus- 
trate by cases all these different problems. Because the rou- 
tine care of the various types of thyroid disease has been 
thoroughly discussed in previous clinics in this series as well 
as elsewhere,^’ “ I have decided that the best use to 

which to put the present clinic is that of illustrating how one 
works out the indications for treatment in some of the puzzling, 
complicated or atypical cases. 


Let us begin with the case of Miss B. This patient, a lady of forty-three, 
consulted me first on March 25, 1935. She had had a subtotal thyroidectomy 
for exophthalmic goiter in a Middle Western city in Februarj- of 1933. In the 
autumn of 1931 she had had grippe and following this was in a rundonm 
condition. Metabolic tests had been made showing a result of —7 and thyroid 
had been ordered. She had taken this for six weeks. According to her stor>' 
it had had no noteworthy effect. In the summer of 1932 she had taken a 
trip abroad and had become very fatigued as a result. For this she again took 
thyroid intermittently. In the autumn of 1932 it was found that she was 
losing weight rapidly and having rapid heart action. She was seen in a 
private clinic in Boston and states Uiat she was Uiere told that she had no 
thyroid trouble. She continued to feel badly, however, and whUe wsiUng 
in the Middle Western city the diagnosis of e.xophthalmic goiter was made 
and operation performed as I have already stated. 

Following her operation she was better in general but it took a very 
long time for her to get her strength back. She had been placed on Lugol s 
solution prior to the operation and had continued to take it ever smce. Dunng 
the year before I saw her, her eyes had become increasingly prominent. Her 
major symptom was fatigue. During the autumn of 1934 she had been so 
exhausted that she was almost bedridden for three months. She not mtre- 
nuently had palpitation, but didn’t sweat much. She had lost 3 or 4 
^ce the previous Christmas. Two weeks before she came to me she had a 
hout of diarrhea. She had had such bouts before operation but none since. 
Her catamenia were regular but scanty and brief. There was nothing m Her 
nast or family history that seemed to be significant. 

My physical e.xamination on March 25, 1935 showed a startled looking, 
middle-aged, thin woman who did not act in the slightest degree a.s thoug 
she had ttyrotoxicosis. She had bUateral e.xophthalmos, more on the left 
on Sie right, of moderate degree, bilateral lid lag. but no irritation of her 
comiae. She had no tremor and her hands were cold and do’. No thyroid 
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tissue could be palpated, no bruit could be heard in the neck, but a thrill 
could ^ felt in the region of the right lower pole of 

was rapid-rate 100. but not enlarged, rhythm was normal and there were no 
murmurs. Her blood pressure was 110/90. The remainder of phy^cal 
examination showed nothing of significance. She gave ^e impr^on of bemg 
a very lackadaisical, languid person. I may add that was a lady of means 
and leisure, apparenUy without responsibility, whose chief interests in life were 

gardening, music and church work. . 

It was my very definite impression, when I first saw her, that she was 
not thyrotoxic, that she had no return of her Graves’ discaM and that ^er symp- 
toms were upon a psychoneurotic basis— something which mi^t be called, 
perhaps for want of a better name, effort syndrome. I was convinced that she 
had had exophthalmic goiter in the past because of the presence of the defimte 


I obtained a metabolic rate determination which on April 2, 1935, showed 
levels of — S and —10 for two consecutive periods. This semed to square 
with the impression that she was not thyrotoxic. I ordered her to stop her 
iodine and then sat tight to see what would happen. What did happen was 
of great interest. On April 12 her metabolic rate had risen to -f-l? and on 
April 13 it was -t-25. Coincidentally with this her symptoms became greatly 
intensified. She became weak to the point of exhaustion and her pulse rose to a 
level of about US; her skin became warm and sweaty. At this time a small 
amount of thyroid tissue was felt in the region of the isthmus. 

The picture, therefore, had undergone an important change since the omis- 
sion of iodine. There seemed little doubt at this time that she was thyrotoxic 
and that this thyrotoxicosis had supervened upon the omission of iodine. The 
natural further deduction was that she had been potentially thyrotoxic aU 
along, probably ever since her operation, but that this thyrotoxicosis was a 
residual of rather small proportion which the ration of iodine was able to 
hold partially in abeyance. Dr. Arthur W. Allen was called in consultation 
and he agreed that the case was probably one of persistent and recurrent 
Ihvrotoxicosis and that further resection of thyroid tissue was indicated. A 
second operation was done on April 23, 1935. This operation xvas subtotal 
thyroidectomy upon the remaining tissue. A piece of thyroid about S cm. 
long, 2 on. wide and li cm. thick was dissected out from the neighborhood 
of the right side of the trachea and the region of the isthmus. 

The histologic picture of this removed tissue was that of defimte paren- 
ehym.alous hyperplasia with considerable colloid storage in places. This anat- 
omic finding, therefore, confirmed the clinical impression of recurrent exooh- 
llialmic goiter. ^ 


J';'’ through the operaUon very smoothly and on May 1 

the metabohe rate was -U, on May 6 it was -20. At this time the 
I ibent wa^ still taking iodmrs-Lugol’s solution, 5 minims once daily On that 
h>> she w.is discharged from the hospital and iodine was omitted 

1 have si'en her from time to time since and on the whole shp u 
;;-uUnd,K improvi^. although there are periods when hef oM feeW tf 
J seems to return. On September 24, 1935, metabolic rate wS^lis 
• hu on that d.ate and my impression was that she was essentially weU.‘ 

'Hus case impre..ses me as being distinctly instructive 
,! . ' proved that persistent or recurrent 

prsem In spile of the fact that the paUem 
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was running a metabolic rate below standard and presented 
symptoms which were by no means characteristic of thyro- 
toxicosis. Treatment necessarily hangs upon diagnosis. In 
this case the diagnosis was established by means of an iodine 
test carried out in a maimer the reverse of that usually prac- 
ticed; instead of noting the result of giving iodine, in this 
case, we noted the effect of omitting it. As soon as it was 
omitted the low grade thyrotoxicosis which the iodine had 
masked, manifested itself quite clearly. 

On the first consideration of the case it would have seemed 
ridiculous to propose a second thyroidectomy for toxic goiter 
when there were no thoroughly characteristic sjonptoms, a 
shghtly minus metabolic rate and very little thyroid tissue 
to be felt. None-the-less, it turned out that that was the 
correct treatment and the final result has proved this. 

One may draw the general conclusion that before planning 
treatment in any thyroid case, the true level of functional ac- 
tivity must be determined and oftentimes this can only be 
done by giving or omitting iodine, or indeed doing first one 
and then the other. 


Let us next consider the case of Mrs. B., a woman sixty-nine years old, 
who entered the hospital under my care on June 15, 1934, referred by Dr. 
Paul D. White. Dr. White had had this patient under observation since 
October, 1927, at which Ume he had made a diagnosis of irritable, slightly 
hypertensive heart with many ventricular premature beats. He had also ob- 
served at that time a sh'ght enlargement of the thyroid with slight bruit. He 
had seen her at intervals since and she had always shown ventricular premature 
beats and some nervous symptoms. Nothing had happened, however, until a 
few weeks before entry when seeing her at her home Dr. WTiite found she 
was losing weight rapidly and having tachycardia with many premature beats 
and a very full pulse pressure. He considered that thyrotoxicosis was veo’ 
likely present. 

Upon Mrs. B.’s entry to the hospital I did my best to decide at Dr. White’s 
request (1) whether she was thyrotoxic, and (2) whether, if she were thyro- 
toxic, she was fit for operation. My physical e.xamination at the time of 
entry disclosed a woman, not obviously hyperactive with none of the eye signs 
of exophthalmic goiter, with very sh'ght tremor and rrdth a thyroid isthmus 
and lateral lobes just barely palpable. Her heart was enlarged and fibrUlating. 
No gross edema could be found anywhere. She was not orthopneic. The re- 
mainder of the physical examination was not highly informative. 

She was put to bed and observed. The following metabolic rates were 
obtained: June 16, 1934, -)-33 ; June 19, -f-39; June 21, -f3S: June 23, -f3S; 
and June 26, + 34 . The maintenance of this elevated level in the absence oi 
gross congestive heart failure was strong presumptive evidence of thyrotoxicost. 

It was determined to observe the effect of giving iodine. After five days of 
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iodine, no faU whatever was noted in the metaboUc level iotoe 

was beeun on June 22. Digitalis had been begun the day before. Under the 
influenT of these two drugs the pulse rate slowly fell from a rat e 
120 to one under 100. There was no means of determmmg which drug w 

chiefly responsible. . .... 1 

1 had been very dubious of the evidence of thyrotoxicosis at en^ and 

recorded that opinion in the hospital record, however, after observing the Iwe 
of metabolic rate 1 began to question the accuracy of this conclusion. The 
failure of her metabolism to drop in five days on iodine was mcondusive one 
way or the other. Further metabolic rate determinations should have been 
made, but since the tests distressed the patient considerably they were omitted. 

Because of Dr. IVbite’s feeling that the heart condition wp best explamed 
by Ibyrotoxicosis, and because the surgeon, who saw the patient in consulta- 
tion, believed that he could do a thyroidectomy successfully (he stated the 
risk was about five times the normal, however), and because the family 
were eager to leave no means of treatment unused that ofiered any hope of 
relief, I fina lly consented to operation on her thyroid. This was done on 
July 2, 193S, The operation itself went extremely smoothly. The patient re- 
lumed to her room in excellent condition. The operation actually was a 
subtotal thyroidectomy. There was found at operation a very small right lobe, 
also an enlarged isthmus, a moderately sized pyramidal lobe on the left and a 
large left lobe. The patient did not long continue to do well after operation. 
She became gradually weaker, her pulse and temperature Steadily climbed 
and sbe died the third day after operation. Unfortunately no autopsy could 
be obtained. 

Finally a very important finding was that the pathologic examination of 
the thyroid showed no evidence of hyperplasia, merely the picture of colloid 
goiter, or so-called involution. As we look back over this case we can not 
escape the feeling that the operation was very likely not indicated. We learn 
liy our errors. One error here was certainly in terminating the period of ob- 
servation before the response to iodine or lack thereof had been definitely 
«tabhshcd. But even had this been done we mi^t stiU have found ourselves 
in difficulties. How would we have interpreted a persistently high metabolic 
rate in spite of full iodinization ? One interpretation would have been that 
tliyrotoTirosis was not present. One cannot, however, say categorically that 
(allure to respond to iodine absolutely excludes overactivity of the thyroid. 
Tlirrr arc cases, undoubtedly thjToto.xic, who fail to show an iodine response, 
I'ciliaps because the iodine is given at a tim e when their thyrotoxicosis is under- 
ri'inc natur.al intensification. Mrs. B.’s story would have been consistent with 
'■'H i an interpretation. Had a good response to iodine been obtained, we 
s wuld have felt that the indication for operation was much clearer. It is a 
pit> that wc didn t carry on long enough to give an opportunity for an \m- 
- qtiivoral answer to our lest. It is doubtful whether, had we left her unoper- 
ed she would have lived very much longer. The cardiologists’ opinion was 
' '’’a'lnoV. W-Iihout operaUon was distincUy poor. That was one reason 
> 1 MTmed rational to take a fairly desperate chance. In retrospect I regret 
undertaken. I should rather have had her die un- 
•' te vWh” ^ of surgery. The quesUon also comes up 

. a >'■ operation might have been better for her. I think this 

"’•d-inr> V. i”: T' outcome would have 

- h. d on > a smaU portion of the goiter been removed ; 


Till- 


■'Ottcvrr, 15 a point which cannot be settled. 


as a preliminary 
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Let us pass now to the case of Mrs. M,, whici I should like to contrast 
particularly with the case of Mrs. B. Mrs. M., a Tvddow of fifty-nine, entered 
the hospital on November 29, 1934. She came in complaining of nervousness 
and fatigue for several months, emotional instability and recent weight loss. 
On physical examination she showed a warm, moist skin, definite tremor of 
her fingers, an enlargement of the isthmus and left lobe of the thyroid, but 
no eye signs characteristic of exophthalmic goiter. It was not possible to say, 
on the evidence which she presented, that thyrotoxicosis was present but there 
was a very definite suspicion of it. On November 30 her basal metabolic rate 
was found to be -f-49 and it was determined to conduct a diagnostic test with 
iodine. After iodine had been started the following metabolic rates were ob- 
tained: December 1, -f47; December 3, -1-37; December 4, -1-42; and De- 
cember S, -)-40. On the latter day iodine was omitted. On December 10 the 
metabolic rate was -1-28; on December 12, -1-4S; on December 13, -1-34; on 
December 14, 4-39; on December IS, 4-38; on December 17, -1-32 and on 
December 18, -1-32. On December 21 iodine was started again — potassium 
iodide, 10 minims once a day. On December 22 the metabolic rate was -i-46, 
on the 26th it was 4-40, on the 29th it was 4-43, on the 31st it was -f31, 
on January 2, 193S, it was +30 and on January 4 it was 4-31. In other 
words, there was absolutely no indication that her condition was better while 
taking iodine than while not taking it. The iodine test was frankly negative. 
Nevertheless, it was felt that the clinical picture better fitted thyrotoxicosis 
than anything else and as the patient was not improving it was finally derided 
to resort to surgery. On January 5, 1935 a subtotal thyroidectomy was 
performed, which the patient stod very well. A considerable portion of both 
lateral lobes and isthmus was removed. The histologic examination of the 
tissue removed showed the type of hyperplasia characteristic of exophthalmic 
goiter with considerable colloid storage, that is to say involution. The patient 
made an uneventful recovery and on the 16th of January her metaboh'c rate 
was -f-2. 


Mrs. B.’s case and Mrs. M.’s case furnish some interest- 
ing similarities and contrasts. The metabohc rates of the two 
were running at about the same level and in neither case did 
we estabh'sh any improvement as a result of giving iodine. 
We held off on Mrs. M.’s operation for a considerable period 
of time, largely because of the experience with Mrs. B. I 
felt that the failure to respond to iodine might, on the one 
hand, indicate that she wasn’t thyrotoxic or, on the other, 
that if thyrotoxic she would be a poor operative risk. Both 
of these interpretations were incorrect. It turned out that 
she was definitely thyrotoxic and she did go through opera- 
tion very smoothly. The presence of the serious heart disease 
in Mrs. B., of course, made the problem a much more dif- 
ficult one than in Mrs. M., whose heart was apparently nor- 
mal. Taken together, the cases may be said to teach us that 
while the iodine test is very helpful, it is not to be looked 
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nnnn as finally giving the absolute indication to treatment in 
In "this tSpsct it is not different from any other 
diagnostic test which we employ for a similar purpose. 

We may now pass to another case, this one of proven thyrotoMcosis whi^ 

picseoted some interesting difficult. Mr- S., a ^dower of J 

the Mas^chusetts General Hospital first on November 26, 1934, ^raMlerrea 
from the Boston Psychopathic Hospital, to which 

sent two months previous for some definitely psychopathic man festat.ons In 
addition to these, however, he had an array of sigm and symp oms cl^ic of 
exophthalmic goiter, and it was for that reason that he was sent to us. Emto - 
naUon and history further disdosed that he was sufiermg from rheumatic heart 
dheasc with involvement of both mitral and aortic valves, congestive heart faU- 
urc and auricular fibriUaUon. He had moderate exophthalmos and hd lag, a 
very wild expression, a small firm goiter with very loud bruit, warm skin whic 
was moist except in the palms which were dry, and slight edema of the ankles. 
The diagnosis of exophthalmic goiter was evident, and also the complication 
ot rheumatic heart disease wdth decompensation, and apparent psychotic mani- 
festations. 

When 1 first saw him I felt he should be iodinized at once and operated 
as soon as he was ready. I felt that to rid him of his thyrotoxicosis might 
rid him of all his troubles — thyroid, cerebral and cardiological. His metabolic 
rate on Noxxmber 27 was +43 and on November 30, +S3. He made a good 
response to iodine, his metabolic rate dropping to about +30 and his symp- 
loms showing marked improvement. He had a good diuresis, losing 10 pounds 
of weight, which was presumably water, and showed an amazing improvement 
in mental state. We felt that he was ready for operation when he developed 
a throat infection which necessitated its postponement. To make a long story 
riiori, this dragged on and on and to it was added a certain amount of bronchial 
infection which caused him to run a temperature of low grade for many weeks. 
During all this period iodinization and digitalization were maintained. Also 
'. period his mental state seemed to be quite normal. It was our 

K ic that his psychosis was purely a manifestation of thyrotoxicosis. Finally, 
"n tie \gvVi of March, 1935, his infection having subsided considerably, an 
operation was performed. Because the surgeon was worried about his con- 

to the right lobe and 

Di+t hiavmht” l'™iih)Toidectomy. Histologically this tissue show'ed 

aud m m ZZ rPn-T the hospital on March 26, afebrile 

lueh ct ^tm running at a 

'erminalions had r^oj £n tl'mithyroidectomy. Metabolic de- 

> ' U. Pr.cnce oTintoior irier 

ut idilinrbood of 4-60 Tho • operation they were running in the 

--Cd't ; xequiredV he 

''"'•.icli durinc hh lonz stav 'in the Maw ot’^^ation, al- 

n n«s>-mptoms which impressed Hospital he had 

' after admission.'” abnormality 

' vend oprraUon upo™hift]^xT^a General Hospital to 

‘ > ' - 'I ccwdiiion, had pnined 28 oounri. time he seemed to be in 

T-oos. On reiodmization thE 
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dropped to a level of -{-20 and on August 6 his second hcmithyroidectomy was 
performed. This he survived very well and on August 20 his metabolic rate 
was — 2. On August 22 it was — 13. Since then it has varied somewhat, often 
being within normal limits, but occasionally being up as high as +28. Fol- 
lowmg this second operation the patient became very much depressed and al- 
though this slowly improved, on October 18 he suddenly became violent and 
was discharged once more to the Boston Psychopathic Hospital. 


This case brings up three factors which complicate the 
treatment of thyrotoxicosis: cardiac decompensation, mental 
decompensation, and respiratory infection. Indeed, we might 
add a fourth, namely, condition of the patient on the operating 
table which makes the surgeon unwihing to do more than a 
hemi thyroidectomy. 

I use the term “mental decompensation” advisedly. Just 
as the thyrotoxicosis adds a burden upon an already overloaded 
heart (overloaded by independent heart disease), so too may 
it add a burden to a brain potentially the seat of a psychosis 
and precipitate the same. As it has turned out this man seems 
to have a true chronic psychosis. Nevertheless, there is little 
doubt that the thyroid intoxication, working on such soil, cre- 
ated unusual havoc. Either the cardiac or mental complica- 
tions in this case should be looked upon as indication for 
hastening operation to rid him of the extra burden which we 
have a way of removing. 

The respiratory infection, upper and lower, which dragged 
on all winter, on the other hand, necessitated postponement 
of operation. However, by patiently waiting and maintaining 
iodinization even this obstacle finally was overcome. 

Finally, hemithyroidectomy is an unsatisfactory operation, 
because often it is necessary, as here, to follow it with a second 
resection. It is unpleasant, to say the least, for a patient to 
have his goiter out piecemeal. 

This illustrates some of the vicissitudes of treatment. In 
spite of the several complications the outcome was good in all 
respects, except that there remained a residual psychosis, to 
which the psychiatrist gave the name of manic depressive. 

The last case which I shaJl discuss presents a problem of quite a different 
nature. Mrs. S., a w'idow of shty-sbe, entered the Massachusetts General Hos- 
pital tot on June 22, 1922. Her story at that time was that for eight months 
she bad gradually been losing strength and ambition and that occasionally she 
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U 4 of diiziness Furthermore, she had noted some swelling and 

had had attars of d,~^^ 

h^ L leasing constipation and her skin had been getting dry and 
vehoSh Hi^^tned to te the essential points in the hEtory. Physical 
ccaminaUon showed her to be obese and her face to present a sugg«- 

lion of m-v-xedema. The basal metabolic rate was determined on two 
SL ionS r^ults of -34 and -35. Her urinary and blood pictures were 
both within the range of normal. I was asked to see her in ^ 

particular question being, did 1 think she was suffering from hypothyroidism 
and if so, what therapy should she be given. My reply as it stands in the 
hospital record, dated June 28, 1922, is as follows: “Ym, in spite of certain 
atypical features, I think myxedema is very probably the trouble, I should 
get another metabolism test and then start her on 7i grams of Burroughs 
WcUcomc thyroid and in a week have another metabolism test. After that 
regulate dose in accordance with clinical picture and metabolism level. 

It may be worth while to comment on the dose of thyroid which I then 
adi-iscd. Seven and a half grains is a perfectly proper dose of Burroughs 
Wellcome thyroid. Since this firm gives its dosage in terms of fresh gland it 
is different from the dosage which would be used of a brand of thyroid which 
conforms to the United States Pharmacopeia. It appears to be the total 
organic iodine content which determines the physiologic potency of thyroid 
preparations. Our study of various commercial brands of thyroid indicates 
that the following are approximately the same both as to iodine content and 
as to physiologic potency: Bimougto Wellcome, 5 grains; any U. S. P. brand 
such as Armour’s, Ledcrle’s, Hynson, Westcott and Dunning’s or Lilly’s, Ij 
grains; or Parke, Davis, 1 grain. Therefore, the dose that I advised of Bur- 
rough’s Wellcome thyroid would be equivalent to a 2i-gTain dosage of any 
PSP preparation,’’ ' This is a little larger ration of thyroid than we advise 
at the present time. Out present custom is to use about I to li grains of 
t' S P. thyroid. In 1922 we rather felt that it was desirable to give enough 
fbsToid to raise the metabolism to standard. At present we are content merely 
lo nd the patient of symptoms, which can be done with such doses as I have 
]UM mentioned. Under these circumstances the metabolic rate is apt to be 
in the neighborhood of —10 to —15. 

Mrs S was placed on the dose of thyroid which I advised and her 
my.cdemalous mamicslations cleared up. Thyroid was begun on June 30, 

rate had reached -19. She was kept 
muchs Wcllrnm^^^°'a '^as raised to X2 grains of Bur- 

WS and on 'v, from the hospital on July 15, 

(ound ,0 br-2 • “^bolic mte wa^ 

'lirr^pt tong roVinu'^d^lVFebmL? 

in ^^ril ol the same year it w4s metebohe rate was -3 and 

”> 'h vrn years until Dccem^Z IQsf ^ 

v ard, sent in bv a private admitted to the 

h: d cr.niinucd taking IhsToid somewb' s f 

had l^eurs to nolS’elht^'^t' before this time 
’'■r> moMb^ iK-iore she had become w bad gradually inaeased. 

n’,:.d,< n hard for her to ™ 

J"' ' ’be had heart and kidney trouble Stated, her phys- 

^ ber much relief irth ^byroid, 

try she began to have increas- 
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ing thirst and increasing micturition. Finally her physidan told her that she 
had diabetes and sent her into the hospital. 

Physical examination showed her to be very obese, with somewhat dry 
skin w'hich had a faint yellowish tinge. Her heart was somewhat enlarged 
with a rough blowing systolic murmur heard loudest at the second right inter- 
space. The liver edge was felt 2^ fingerbreadths below the costal margin and 
there W'as marked pitting edema of both legs. Her urine show'ed a moderate 
amount of sugar and her fasting blood sugar on several occasions W'as over 
200 mg. My note on December 14 was as follows: “She apparently stopped 
thyroid about two months ago. She probably is coasting downhill meta- 
bolicaUy. Now has — 25 basal metabolic rate which is a levd of slight 
symptoms. If kept off thyroid, presently she will have symptoms. I 
should give her no thyroid till sjTnptoms show up and then put her 
on a very small ration, say i grain (U. S. P.) once daily.” I saw' her again 
on January 4, and made the followdng note: “She still presents no clinical 
evidence of myxedema although off thyroid. Her diabetes is controllable thus 
far by diet alone. Her fasting blood sugar level is gradually falling. She 
may be continued off thyroid until clinical evidence of myxedema turns up.” 
On January 8 Dr. J. H. Townsend, chief of our Diabetic Clinic, saw her and 
made the follow'ing note: “It seems as if she could be managed without insulin 
when she goes home. She is losing weight gradually on her present diet which 
should be continued pretty strictly.” On January 11 she was discharged with 
a diagnosis of myxedema and diabetes melh'tus. She was discharged with no 
medication and with a diet of C. 82, P. 58, F. 64. Her metabolic rate at this 
time was —23. We didn’t see her again until August 26, 1935, when she ■nas 
readmitted to the hospital. She had grown progressively weaker, had in- 
creasing constipation, puffiness of her face, dryness and scah'ness of her skin, 
decreased tolerance to cold and diminution in the acuity of hearing. On phys- 
ical examination she now had, in contrast to the prevdous entry, the appearance 
of full-blown myxedema. She was very bloated, with sallow yellowish com- 
ple.xion, round puffy face, coarse hair, sparse eyebrows, slow thick speech and 
big tongue. Her metaboh’c rate on August 29 was — 30 and on August 30 
— 34. Her urine, how'ever, showed no sugar and her blood sugar was 100 mg. 

I saw her on September 4 and made a note as follows: “She is definitely 
myxedematous now and apparently her diabetes is practically gone. Her heart 
also is behaving well. I believe the thing to do now is to place her on a 
small ration of thyroid, 1 grain per day. This will not totally abolish her 
myxedema, but should relieve it considerably and at the same time not be 
large enough greatly to aggravate her diabetes or cardiac weakness. I should 
carry on with thyroid alone in order better to evaluate its effect. Later if 
digitalis seems indicated it can be added.” 

These directions were carried out. She was placed on a ration of U. S. P. 
thyroid, 1 grain per day on September 6, after which basal metabolic rate 
determinations were as follows: September 12, —34; September 16. —26; 
September 17, —32; September 21, —23; September 24, —19; and September 
29 —23, She brightened very noticeably during this time and the mjxedcma 
fades disappeared. The fasting blood sugar had risen to 169 mg. on October 
4 although no glycosuria had appeared. The development of some mild angina 
pectoris led to the omission of thyroid on October 2, following which the 
angina disappeared and the basal metabolic rate dropped back to —29 on 

On October 10 thyroid was resumed in smaller dosage, 3 grain once daily. 
She has remained on this dose since and has kept essentially free from the 
symptoms of myxedema, diabetes or angina. 
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This case illustrates how two diseases may be inimical, one to the, other. 
I do not mean that each aggravates the other, but that each has the effect 
of diminishing the intensity of the other. Thus, in this case, the more myx- 
edematous the patient became, the less was she diabetic; and as her myxedema 
was reUeved by thyroid, the more did she become ^abetic. Also getting too 
far away from myxedema occasioned attacks of angina. 


It will be recalled that Wilder® and Blumgart^® have pro- 
duced myxedema artifically as a form of treatment for severe 
diabetes. In our case nature has done something similar, 
except that the myxedema antedated the diabetes. The 
therapeutic problem in such a case is an interesting one, 
namely, so maneuvering as to steer between the Scylla of 
myxedema and the Charybdis of diabetes. By the use of a 
smallish dose of thyroid this was accomplished successfully. 
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SCARLET FEVER 

The treatment of starlet fever resolves itself primarfly 
into a consideration of serum therapy, the theories of its ap- 
plicahility, and the results obtained from its administration 
in the course of the disease. The surgical complications 
which arise in its course will be touched upon only insofar 
as they concern the physician in attendance. A considera- 
tion of the origin and nature of the complications is an essen- 
tial background for treatment, whether medical or surgical. 
Unfortunately, our knowledge in this respect is far from be- 
ing satisfactory; consequently, our ideas must always be sub- 
ject to rearrangement when theories are not substantiated by 
clinical experience. This statement applies equally to the 
medical man and to the surgeon who venture to deal with 
the problems of scarlet fever. 


Serum Therapy 


It is necessaiA^ to bear in mind that scarlet fever is an 
expression of a reaction to the invasion of certain strains of 
hemolytic streptococci. These strains have two very distinct 
properties. The first is peculiar to these particular strains 
n.-imcly, the toxin-producing property. The second is the 


• Tl.r aulhor Eas purposely avoided detailed accounts of cases of <;rar 
.-.Ti,] diphilu-ria because of ibc w-ide \*ariety of manifestaUnne u-u- 

:,,t" “i, “w't‘ 

■ r-- i..n cas'.ly call to rmnd from his ovm eroeriencK ^ 
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pyogenic or pus-forming property, which is shared by hemo- 
lytic streptococci in general. 

The toxins of the scarlet fever strains produce the primary 
inflammation of tlie fauces, the enanthem on the soft palate, 
the strawberry tongue, and the rash on the skin. The rash 
consists of capillary dilation with enlargement of the papillae, 
and is associated with a tendency to minute hemorrhages 
according to tire grade of toxicity in the individual attacked. 
These ruptured capillaries are most pronounced in the folds 
of the axillae and groins. We are justified in the inference 
that there is coincidental endothelial cell damage along with 
this process, and that the results of this damage may play a 
part in the subsequent course of the disease. The s3miptoms 
of vomiting and fever accompany the toxemia. In this con- 
nection Hektoen^ has observed that “the toxin of scarlet fever 
streptococci is something more than erythrogenic” in that in 
susceptible persons it produces other symptoms than those 
by which we diagnose the disease. This, in brief, is the pic- 
ture produced by the toxins of these scarlet fever strains. 

It is the isolated toxin, or a combination of these toxins, 
which serves for the Dick test and immunization purposes, 
and by which we obtain antitoxin from the horse. While it 
was hoped that bactericidal and antipyogenic substances would 
be obtained in the antisera — especially by means of the Dochez 
method — clinical experience does not substantiate this to the 
degree in which our hopes were raised. Consequently the di- 
rect effect of antitoxin is confined to neutralization of the toxin. 
WTien antitoxin is used early enough, preferably in the first 
twenty-four hours and not later than forty-eight hours after 
the onset, the effect is usually dramatic in the relief of the 
toxic symptoms. On this point almost all experienced authors 
are agreed. The fever drops, the rash fades, and the throat 
is improved. In fact, it is a common experience to have these 
cases so greatly improved the following day that only traces 
of the disease are apparent. This same thing can be achieved 
by the administration of convalescent scarlet fever serum or 
by transfusion from a convalescent scarlet fever donor. 

This brings us to an important point in the discussion. 
During the past fifty years the mortality from scarlet fever 
has been steadily dropping in America and England. Patients 
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rarely die from toxemia, but they suffer greatly and die from 
a wide variety of complications. Therefore, it is to the com- 
plications that we must turn our attention. It is in this field 
that we become aware of our lack of knowledge and the re- 
sulting disagreement as to the value of therapeutic measures. 

The complications of scarlet fever may be divided into 
those which are of pyogenic origin such as abscess formation, 
and those which are not, such as arthritis, glomerulonephritis, 
and purpura hemorrhagica. Again, they may be divided into 
those which appear with the eruptive stage and those which 
take place after the acute symptoms have entirely subsided. 
Lymphadenitis, otitis media, sinusitis, and purulent rhinitis 
are common in the . eruptive stage ; yet they often appear 
rather suddenly at any time during convalescence. Glomerulo- 
nephritis and purpura hemorrhagica, howeverj are more apt 
to come on abruptly somewhere arovmd the fourteenth day. 

The significance of these two classifications of complica- 
tions is appreciated by the clinician, although he has no clear 
explanation in mind as to why otitis media, for instance, can 


take place at the onset when there is every reason to suppose 
that it is a direct extension of the throat infection; and why 
exactly the same type of otitis media can occur in the third 
week of convalesence when, to all appearances at least, the 
throat and nose are normal and the patient seems on the high 
road to recoverjc This latent phase in scarlet fever is a 


most perplexing problem, and has called forth an array of 
theories, none of which is satisfactory. In fact, I am not 
at all sure that the origin of the early complications is as 
Mniplc as we ivy to make it. I have observed an earache with 
mjection of the drum following each weekly injection of the 
toxin during immunization. Seiferth- goes so far as to say 
tliat in eveiA' case of scarlet fever, hj^Deremia of the tympanic 
c.avily takes place in the eruptive stage. However, the pos- 
Mbihty which all this implies as to the toxic element in the 
mmal stage of early otitis media does not help us to under 
-t.and the origin of late otitis media when the toxin to all 
api j.arances. is thoroughly neutralized. Furthermore otitis 
mi'dia can oncmate while a paUent is experiencing that Kp 
, iio„ (rc.„, ,l,e early administration of aSxfa ™ 
complicariom car. reel, arL.o from Ure Cracti^Tf 
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the toxin alone, they may also arise from the penetrating 
and pyogenic properties of these streptococci. These latter 
properties may possibly be indirectly related to endothelial 
cell damage. The effects of this damage might occur early 
or late in the disease and would not be influenced by the pres- 
ence of antitoxin, whether spontaneously or artificially sup- 
plied. 

The effect of serum therapy on the comph'cations of scarlet 
fever may be divided into two categories. First, it has no ap- 
preciable effect on complications, once these have made an 
appearance. Second, its early administration is not attended 
universally with any marked lessening of complications. This 
statement bears qualification. Antitoxin is not of the same 
standard potency the world over. In spite of the greatest 
care in preparation, standardization, and aging, different lots 
of serum from even the same laboratory vary in their efficacy 
and in their incidence of serum sickness. Convalescent serum 
varies greatly in its efficacy, and it is not standardized. If 
pooled serum is used, the antibodies for the offending strain 
may be sufficiently diluted by the mixture to be quantitatively 
ineffective. 

f^ffiile antisera are generally effective in combating tox- 
emia, the divergent results in preventing complications can, 
at least in part, be attributed to the type of serum used, the 
dosage, and the method of administration. At the scarlet 
fever congress in Konigsberg in 1928 the great majority ex- 
pressed the opinion that antisera did not prevent complica- 
tions.^ More recently, numerous European and the majority 
of American and English authors report favorable results in 
this respect in reasonably large series of cases. Toomey^ has 
pointed out that in 4611 serum-treated cases recorded in the 
literature only 26 per cent were controlled by cases from the 
same epidemic. Toomey found slightly more complicarioiK 
in his serum-treated cases than in the untreated. Nor is his 
unfavorable experience unique. Kohn and Josey“ found intra- 
muscular use of Dochez serum ineffective in preventing com- 
plications. Cinca“ and his coworkers in Roumania, where 
the disease is still severe, Rolleston'^ in London, and Gabriel® 
in Vienna, where the disease has lost much of its toxicity, 
give little credit to antitoxin in this respect. 
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At the Haynes Memorial in an analysis of 10,000 cases of scarlet fever we 
have compared by two different methods the incidence of coinphcations with 
and without serum. Using the preserum period as a control, we found 15 
per cent more complications than in the period where serum w^ given During 
the scrum period about one third received serum, and these showed 5 per cent 
more complications than those receiving no serum. In the first method, we 
have to discount the fact that the disease has been growing less severe; in 
the second, we have to recognize that all the very mild cases received no Krum. 
These two factors make it difficult to evaluate the effect of serum therapy 
on the incidence of complications, in spite of the very dramatic improvement 
in the toxic symptoms shown by so many of these scrum-treated cases. 


On the other hand, Place,® Gordon^® and his coworkers, “ 
Stevenson^® and his coworkers, Craig,^® Friedemann,^^ Hunt,^® 
and Banks^® have reported decidedly favorable results in pre- 
venting complications. Hoyne^^ and Bahov^® have found con- 
valescent serum definitely effective in preventing complica- 
tions. 

Granting that complications have been materially lessened 
in the hands of most competent observers, there is still to be 
considered the disadvantage of serum sickness from antitoxin. 
Numerous authors have pointed out that the routine use of 
antitoxin in all cases causes more hours of illness in the mild 
cases than these would ordinarily suffer if not given serum. 
Consequently we must weigh the good we expect to accom- 
plish w'ith the possibility of serum sickness. Having had three 
severe Arthus reactions from scarlet fever antitoxin during 
the past winter, my enthusiasm has been somewhat dampened. 
It is difficult to reconcile the remark of Banks^® that he en- 


countered no serum-sensitive patients in his intravenous series 
with a later remark in the same article that 3 cases suffered 
from shock after one lot of serum. Place® has seen 125 
Arthus reactions from antiscarlet and antitetanus serum. The 
unbridled enthusiasm of some authors'®’ ®® reminds me of my 
nwn first impressions. 

In talking with others of hospital experience I find a 
growing tendency to reserve serum therapy for severe cases 
and to favor convalescent serum. There are two disadvan- 
•icos m convalescent scrum. First, as has already been men- 
'c^ned. It IS not standardized, and it sometimes does not con 
^;.'n enough antibodies for the offending strain Seeond tr • 
ob..™,,blc by yenenl practil eyVSe'Ae 
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general practitioner is at the mercy of those who control the 
supply. 

Lichtenstein'^ reports an interesting analysis of 1000 cases 
equally divided into antitoxin, convalescent serum, and no 
serum. He attributes his infrequency of serum sickness to 
tlje fact that the Swedish serum is not concentrated. The in- 
cidence of complications was only very slightly reduced in 
botla of the sera groups. 

It is to be hoped that a marketable product will some day 
be achieved which can be relied on to prevent comph'cations 
and not to produce serum sickness. But until this is accom- 
plished, many difficulties will have to be overcome and much 
more will have to be learned about the nature of scarlet fever 
pathology. 

It is necessary to speak of one more measure, namely, the 
transfusion of blood from convalescent donors.'” This has 
been used successfully in very severe cases on admission to 
the hospital, especially in those septic cases which do not jdeld 
to antitoxin and convalescent serum. Schultz-® reports a case 
which did not respond to a full dose of antitoxin but the next 
day was greatly helped by a 300 cc. transfusion from a con- 
valescent scarlet fever donor. There are other factors in this 
transfused blood besides antibodies to counteract the to.xin. 
Very large doses of convalescent scarlet fever serum have 
been used in a variety of streptococcic infections not of scarlet 
fever origin.®^ It would seem probable that the lucky strikes 
reported in some of these cases result from those other fac- 
tors in the blood serum which are quite apart from and prob- 
ably independent of scarlet fever antitoxin. The use of anti- 
streptococcic human sera for such cases selected on a titer 
basis would save convalescent scarlet fever serum for its 
more specific indications. 

While the subject of patents hardly belongs under the head of progress 
in our knowledge of a disease, it is worthy of mention that the Dick patent 
covering the toxin and the antitoxin is controlled by the Scarlet Fever Com- 
mittee in Chicago, through which licenses for manufacture and distribution 
arc granted. The Dochez N. Y. S, as well as all other strains derived from 
scarlet fever, appears to be embraced by the wording of this patent. The 
Dochez antito.xin patent is held by the Presbyterian Hospital in New York 
City. One lawsuit has resulted already over these products, and an unwhole- 
some atmosphere has been created of which the practitioner and bacteriologht 
are conscious. The Dicks’ discover)' remains a monunmental achievement m 
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medical Edence. Their subsequent act of putting a legal fence around it seems 
to have partially obstructed the mew. 

TREATMENT OF COMPLICATIONS 
Cervical adenitis: the most frequent complication in its 
mild form. Five per cent of the cases develop large painful 
glands which subside without suppuration, while another 4 
per cent suppurate. Local heat affords relief to one individual, 
while cold affords some degree of comfort to another. We 
need not be guided by the idea that cold prevents suppuration 
or that heat draws it to the surface. Pointing takes place 
toward an ice bag in the same proportion of cases as it does 
toward a hot water bottle or a poultice. Deep abscesses should 
be opened by a surgeon; but in those which point to the sur- 
face, it is well to let them point and then to make a small 
nick and express the pus. 

Purulent rhinitis is very common in both the early and the 
late septic conditions. It is also, of course, associated with 
sinusitis, and as such — when hemolytic streptococci are pres- 
ent — is the most common source of spreading scarlet fever. 
In this connettion Gordon*^ has further established that there 
is no advantage in the continuation of quarantine of uncom- 
l)licated cases beyond the usual period because of positive 
hemolytic streptococcus cultures. Release czfftnres appear to 
be of value only when purulent discharges are present. Gentle- 
ness is essential in any^ attempts to use drops, sprays, swabs, 
or suction. 

Ottiis media: incidence 12 per cent. Simple otitis is more 
frequent than is commonly supposed, but is difficult to dif- 
ferentiate from the onset of the suppurative type. It is not 
prevented by cod liver oil"® or carotene."^ Paracentesis is 
indicated where there is a severe pain, a bulging drum, or an 
inndequ.ate opening. In a series of 14,733 cases of scarlet 
fever W illiams"'' found that surgical mastoiditis followed in 
b.n per cent where paracentesis was done before rupture, in 
' iwr cent where paracentesis was done after rupture, and 
in n.e per cent where spontaneous rupture took place and no 
paracemesi? was done. From which we can draw our oum 
enneUKion.^ as to the value of paracentesis in preventing 
■■■••vu.uhtis. Kopctr.ky-' says: “It is well recognized that 
p..r..uni,-K does not prevent the development of mastoititis 



COKTRAD MTJSSELHOEFT 


1396 


. . . [which] is dependent on tlie bone structure of the tym- 
panic and mastoid areas and on whether or not the original 
lesion attacks the epit3'mpanic space.” In some cases mas- 
toid destruction goes on very rapidly and operative delay is 
dangerous. An ear which suppurates profusely for three 
weeks should be regarded as probably due to a mastoid ab- 
scess regardless of fever or mastoid tenderness. An a:-ray is 
of great value here. Operation in these cases saves the hear- 
ing, sometimes life, and shortens the period of quarantine. 
Removal of the tonsils and adenoids may be accomplished 
during scarlet fever with less danger than is commonly sup 
posed, and often with decided benefit to the patient. 

Sinusitis may occur with the prodromal S5miptoms of scar- 
let fever or at any time in the course of the disease.®® Early 
surgical interference is to be avoided. Empyema of the eth- 
moid sinus may penetrate the orbit and produce redness and 
edema of the upper lid and push out the eyeball. This con- 
dition sometimes subsides of itself, but even in the severe 
forms, under skillful surgical care the prognosis is good. A 
frontal sinus abscess may burrow into the subdural space in 
rare instances. 

Nephritis in a mild degree is a frequent accompaniment of 
the eruptive stage. Acute glomerulonephritis, especially of the 
hemorrhagic 13^10, varies in different epidemics from below 
1 to above 12 per cent. It occurs most frequently during the 
third week in an abrupt manner, and uremia may come on 
without previous warning in the urine or in the chemical 
analysis of tlie blood.®^ Chilling seems to be responsible in a 
few cases.®® It was formerly thought that a milk diet pre- 
vented nephritis. It is now recognized that the incidence is 
slightly greater if too much milk is supplied. Nor is it the 
protein content of the milk which is now accused but the fat, 
which is thought to impair hepatic function and indirectly 
favor renal inflammation.®® Jiirgens®* suggests that potato 
be avoided because of the potassium content, but the facts are 
entirely against such an assumption. A mixed diet 
to the age and the presence of fever is all that is require . 
Milk should not be taken in excess. 

Thenebe®'* and his coworkers classify glomerulonephritis 
as “allergic manifestations.” The question immediately arises 
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as to whether the toxin is allergenic. Hooker^*’ informs us that 
the purified toxin is not kno^vn to have allergenic properties, 
it has not been shown to sensitive the skin. Streptococcal 
nucleoprotein, on the other hand, has this property. ^ Shall v.e 
assume, then, that the initial lesion is a kidney infection? 
Duval and Hibbard®" in their animal experiments come to the 
conclusion that the glomeruli are first affected by the toxin, 
while the interstitial lesions result from infection. These con- 
clusions, however, are based on animal experiments, and there 
is no ground for assuming that free toxin in any appreciable 
amoimt exists in the third week of convalescence. It is neces- 
sary to mention all these ideas in order to show what we do 
not know about nephritis. When we realize this, we can 
proceed to treat the nephritis in the usual and accepted 
manner. 

Endocarditis (rare).* Place®® describes the characteristic 
heart damage as a benign endocarditis. In recent years he has 
found this condition in less than 0.1 per cent of his scarlet 
fever cases, though formerly as high as 0.5 per cent. The 
diagnosis is based on the usual findings of fever, cardiac mur- 
murs with tachycardia, and changes in the size of the heart, 
arthritis being a usual accompaniment. He found that it usu- 
ally appeared in the second or third week, persisted a few 
weeks, and subsided without further damage. A murmur 
during diastole, or a murmur replacing a heart sound, or 
persisting through systole, he considers to be indicative of 
structural change. While he recognizes that the crippling ef- 
fect varies as in other forms of endocarditis, he is of the 
opinion that it is slight as compared with rheumatic fever. 

This brings up the point mentioned by White, that it is 
difficult to determine to what extent scarlet fever is a cause 
of chronic valvular heart disease, because acute polyarthritis, 
“apparently rheumatic fever,” occurs in about one-half of the 
scarlet fever cases where endocarditis or pericarditis develop. 

SaUnger and Leonard'*^ refer to the endocarditis of “al- 
lergic” origin, but the term is not generally accepted. Stolte,^® 
on the other hand, gives us a very practical classification of 
scarlet fever heart conditions. The first group comprises those 

irv scarlet fever 
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benign conditions which Place has described; the second, 
those with arthritis, pericarditis, and the sweating so char- 
acteristic of rheumatic fever; the third, mahgnant endo- 
carditis. In the first group, rest in bed is, of course, essential, 
but no medicinal treatment is indicated. 'Salicylates are help- 
ful in the second group. Transfusions may be tried in the 
malignant t3^e. The usual indications for digitalis are rarely 
present in the acute stage; and when they are present, peri- 
carditis or septicenua is apt to interfere with any good that 
may be accomplished. 

Pjirpura hemorrhagica (rare) may occur in a nnld form 
early, but in its severe, abrupt, and fulminating form appears 
about the fourteenth day. The purpura may appear only on 
the lower part of the legs or arms. Again, it may suddenly 
involve the entire cutaneous surface and the mucous mem- 
branes, with a fatal outcome within forty-eight hours of its 
onset. Like acute glomerulonephritis, it appears to have no 
relation to the severity of the initial scarlet fever rash. 
Furthermore, it bears no relation to a previous history or fam- 
ily history of a purpuric diathesis.^® Box'*® considers this com- 
plication to be due to a supersensitive stage in the course of 
establishing immunity. We might well speculate on its origin 
from the results of endothelial cell damage in the eruptive 
stage. In severe cases transfusion is indicated, and a con- 
valescent scarlet fever donor may be used. 

Appendicitis (rare). 'When this occurs in scarlet fever 
it is apt to be of the abrupt and fulminating type. Any delay 
in calUng in surgical aid may result in rupture and peritonitis. 
If the appendix has not ruptured, a drain should not be used, 
as the wound will then surely slough wide open later. The 
wound should be closed tight, as in any clean case, even if 
the rash is in full bloom. There is a strong tendency for clean 
wounds, such as in a hernia operation, to slough wide open 
if scarlet fever supervenes on the operation. We have found 
that closing tight an unruptured appendectomy wound af- 
fords a very good chance of primary healing. It should be the 
duty of the attending physician to bring this forcibly to the 
attention of the surgeon called in. 

Empyema (rare). 'V\Tien this develops in the course of 
scarlet fever, the closed method, even in adults, has been 
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found to be tlie safest initial surgical procedure, even Ihougli 
it sometimes has to be followed by a rib resection. One or 
more tappings may be advisable to favor the walling-off 
process. Allowing a large amount of serum to accumulate 
is to be avoided. The determination of the presence of em- 
pyema in scarlet fever does not demand the haste of surgical 
intervention as in appendicitis. 

The initial responsibility in all these surgical complica- 
tions rests with the attending physician. He must learn to 
recognize their importance, and through his knowledge of 
scarlet fever he should continue to be an active adviser to 
the surgeon throughout the case. 
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DIPHTHERIA 

Serum Therapy in Mild and malignant Diphtheria 

Recent advances in our knowledge regarding the serum 
treatment of diphtheria deal with the size of the dose and 
the methods of administration. The prevalence of the ma- 
lignant type of the disease in Austria, Germany, Scandina\aa 
and England has stimulated a lively interest in this subject. 
These malignant cases occur sporadically in America, and their 
relatively poor response to vigorous antitoxin therapy has 
caused consternation abroad even to the point of downright 
skepticism as regards the value of this agent. To my mind, 
this attitude is wrong. Recognition of the possibility of the 
severe type should prompt us to avoid any unnecessary delay 
in treatment, instead of permitting us to adopt the nihilism 
emanating from Vienna (Zischinsky ) } 

The mechanism of antitoxin therapy is essentially a pro- 
tective or preventive one. If the clinician grasps the fact 
that the curative virtue of antitoxin is based on its protective 
value, he will not allow himself to become confused by the 
recent unfavorable reports of antitoxin therapy in this disease, 
or by the divergent opinions regarding dosage and methods 
of administration. 

Let us start with the undeniable fact that antitoxin is as 
capable of neutralizing the toxin as water is capable of putting 
out a fire. The basis for this statement lies in the very method 
by which a unit of antitoxin is standardized. But here we are 
immediately confronted by the statement of Friedberger^ that 
the natural diphtheria in man is as different from the toxin 
diphtheria in the guinea-pig as a man is from a guinea-pig. 
IVe admit the logic of this only to a certain extent. We are 
well aware that barriers of resistance exist in the mucous mem- 
branes of the upper respiratory tract of man which delay in- 
vasion and tend to prevent absorption of the toxin. These 
barriers, however, which vary so greatly in different indi- 
'■iduals, may actually augment the danger because they are 
the cause of delays in recognition of the disease. This may 
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sound paradoxical, but it is not. A smouldering fire is po- 
tentially capable of bursting into flame. Diphtheria may 
smoulder, so to speak, and go out of itself, or it may take 
on a malignant aspect at the very start or after a period in 
which these barriers have tended to hold back tlie disease 
process. The amount of antitoxin necessary to neutralize the 
toxin in a given case depends on whether the process is being 
held at bay, and on whether a mah'gnant aspect is manifest, 
and if so, how far it has proceeded. 

In neutralizing tlie toxin in the guinea-pig, the antitoxin 
is usually given simultaneously. A dose which will save a 
guinea-pig if administered within fifteen minutes of the toxin 
will not suffice if given later. In fact, if we wait two hours 
and a quarter, a dose one thousand times as great will not suf- 
fice to save the animal.^ When we realize that 1000 units of 
antitoxin to a guinea-pig corresponds to 100,000 units for a 
SO-pound child, we can easily understand why enormous doses 
of antitoxin so often fail to save malignant cases. The ap- 
preciation of these facts shows the difference as well as the 
relationship of experimental toxin diphtheria in the guinea- 
pig and the natural disease in man. It emphasizes the im- 
portant part that time plays in the protective action of anti- 
toxin. 

It thus becomes obvious tliat the time element in con- 
junction with the stage of the disease process constitutes the 
basis for gauging the dose of antitoxin. Furthermore, we 
must bear in mind that antitoxin therapy is essentially pro- 
tective. It does not dissolve the membrane. It does not 
destroy the bacilli, t^fhat it does is to neutralize the toxin, 
and thus, by protecting the tissues, it allows the operation of 
those other natural forces of the tissues, so vitally concerned 
witli the recovery of the patient. 

With these facts in mind we can understand why the ques- 
tion of the required dosage in cases of diphtheria cannot be 
met with definite answers. You might as well ask the chief 
of the fire department how much water on tlie average he 
needs to put out a fire. You know perfectly well that a pad 
of water will be enough at the start, but once it gets under 
way the answer becomes involved. If the house burns down, 
one does not say that water doesn’t put out fire. This may 
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all seem so elementary as to appear entirely unnecessary. But 
when clinicians in posts of authority are voicing their dis- 
belief in antitoxin as a result of their ex'periences with malig- . 
nant diphtheria, it is time to revert to first principles. 

Dosage, tlien, is dependent on the time element. It also 
depends on the manner of administration. The intravenous 
route gives us the most prompt action, but two-thirds of the 
antitoxin so given leaves the blood within twentj'-four hours.'* 
Thus, if conditions warrant this metliod of approach, it is 
desirable to inject another dose into the gluteus muscle, from 
which site it will be continually given off, reaching its maxi- 
mum concentration in the blood at the end of twenty-four 
hours. The subcutaneous route is the slowest. 

Park® in New York advocates a scale of dosage which 
varies from 3000 to 60,000 units. In Boston we have been 
accustomed to employ approximately twice as much. Re- 
cent accounts from Paris,® where the intramuscular and sub- 
cutaneous routes are used, advocate a scale running from 
45,000 to 300,000 units. Bie' in Copenhagen has given as 
much as 500,000 units. Bie influenced many of us by his 
high scale of dosage, which was accompanied by an extraor- 
dinarily low death rate; but this was before the wave of 
malignant cases, which, in spite of this high dosage, has 
brought about a high death rate.® In Stockholm a high dosage 
scale was carried out from 1925 to 1928, but on analyzing the 
results Lichtenstein® found that the mortality in the severe 
uncomplicated faucial type remained the same as it had been 
over a previous period with much smaller doses. 

From these hospital statistics we are confronted with the 
fact that the routine use of the larger doses shows no ap- 
parent advantage as determined by the yearly mortality and 
the incidence of postdiphtheritic paralysis. In other words, 
our attempts to protect well advanced severe cases have per- 
haps carried us beyond the maximal dose which could be ef- 
fective. ^ We must not lose sight of the fact that hospital 
rnortalities are dependent on the promptness with which out- 
side phj^icians recognize diphtheria. This applies not only 
to the above-mentioned smouldering type, but more particu- 
larly to the malignant type, where the time element becomes 
such a crucial factor. 
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From Uie point of view of the clinician the malignant 
type offers no new problem. It has been constantly with us 
in the sporadic form. Its increase would appear to result 
from unknown environmental conditions affecting man’s re- 
sistance. It is not a new disease but a virulent form of the 
same one, occurring in parts of Europe as 10 per cent of the 
diphtheria cases. In Berlin the death rate in this type has 
been as high as 50 per cent.® Bacteriologically it represents 
a virulent strain with increased penetrating and increased 
toxin-producing properties. So fulminating is it at its worst 
that large doses given during the first twenty-four hours have 
proved ineffective. I have seen one case referred to us by 
one of my former interns who gave all the available anti- 
toxin (30,000 units) before sending it to the hospital, where 
the child received 130,000 more units but died within thirty- 
six hours of the onset. No one was to blame. Antitoxin was 
simply ineffective because it could not protect against this 
overwhelming infection. To say that the antitoxin was in- 
effective as a protection by no means implies that it was inert. 
Animal experiments with these new strains give unsatisfactory 
results because animals may react more unfavorably to the 
milder strains than to the malignant strains.^® To suggest 
that malignant types are due to mixed infections with a 
streptococcus^ is to sidestep the issue. The streptococcus is 
found also in the blood of malignant smallpox cases. tVhere 
antistreptococcic sera have been used in conjunction with 
antitoxin the mortality was 55 per cent.® It is true that a 
mixture of scarlet fever and diphtheria was an ugly combina- 
tion before the days of antitoxin, but it is no longer so for- 
midable. If an antitoxin derived from a mafignant strain 
proves more effective clinically in these cases, we shall still 
be confronted with the time element of its administration. 
Since the regular antitoxin is capable of neutralizing the toxin 
of the malignant strains, every effort should be used to apply 
it early. In these cases it does not depend on the day of the 
disease but on the hour. 

Another factor which has come to light in recent litera- 
ture tends to bring us back to first principles, and also sug- 
gests that we may be overstepping the mark in dosage. In 
1918 BingeP® gave us a surprise when he found that cases 
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treated with “normal” horse serum did as well as those given 
equal doses of antitoxin. He later informed us that the “nor- 
mal” serum was obtained from horses used for antitoxin pur- 
poses in which the antitoxin titer had fallen to a very low 
level. Recently Hottinger and Toepfer® have concluded tliat 
they have reduced the mortality of malignant cases in their 
hospital in Diisseldorf from 43.5 per cent to 17.0 per cent 
(not including those moribund on admission) by giving 4000 
units intravenously and repeating this dose intramuscularly 
two to four times a day with interspersed doses of this low 
titer antitoxin. Naturally, the idea of nonspecific protein 
therapy was brought forward as an explanation of these re- 
sults. It has remained for von Bormann® to establish tlie 
fact that nonspecific protein therapy is not concerned with 
the results recorded by Bingel, Hottinger and Toepfer. By 
injecting various strains of diphtheria bacilli into the con- 
jimctival sacs of guinea-pigs he has tested the relative ef- 
ficacy of these three sera. With antitoxin the animal is saved, 
and sometimes the eye is not damaged. With low titer anti- 
toxin the animal is sometimes saved, but the eye is lost. With 
really normal horse serum there is a 100 per cent mortality. 
Over 300 animals were used. Since the guinea-pig may be 
protected by serum with a very low antitoxin content, he 
argues that the use of the original method of giving 1000 to 
2000 units in mild cases — doses with which antitoxin' won its 


first laurels — is not so far -wrong as we have come to think. 

In other words, recent laboratory and clinical results sug- 
gest that the mild cases may be sufficiently protected by 
doses of 500 to 1000 units, that malignant cases, if treated 
early, may often be protected by frequently repeated doses of 
4000 units, and that a certain number of malignant cases reach 
us too late to be saved from a fatal outcome by any amount of 
antitoxin. With this in mind, one is inclined to play safe by 
allowing plenty of margin in the milder cases and to persevere 
vigorously in the mahgnant ones with the hope that treat- 
ment may have been begun in time. 

_ Thus the practitioners whom we were wont to accuse of 
pwng inadequate doses may derive some satisfaction from 
the new hght on this subject, while others like myself are 
prompted to recede cautiously from the maximal dosi we 
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have been in the habit of using. The theory that one iarge 
enough single dose at the beginning should be our aim, as 
advocated by Park and Schick, still applies to the mild types, 
and Park’s dosage scale appears to be vindicated. The fre- 
quent repetition of small or moderate doses in malignant cases 
would seem to . be worthy of trial. Roughly speaking, the 
minimal dose is 3000 units subcutaneously. The maximal 
dosage is 500,000 units given intravenously and intramuscu- 
larly in repeated daily doses averaging 100,000 units. While 
any scale of dosage is unsatisfactory because it is incomplete, 
the following is a rough guide to be varied by the duration 
of the symptoms and their severity. 

Dosage or Antitoxin in Units 

HUld. 

5,000 

10,000 

Antitoxin should not be used in the postdiphtheritic 
paralyses; first, because it does no good; second, because 
there is ample antitoxin in blood at this stage; and third, be- 
cause of the danger of anaphylactic shock eight to nine days 
after the first dose. 

While the protection which antitoxin affords to man is 
not to be compared to the protection afforded by active im- 
munization, we must keep in mind that the early bedside 
recognition of diphtheria governs the amount of antitoxin 
required. 
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SOME RECENT ADVANCES IN VACCINES AND SERUMS; 

A. REVIEW 

INTRODUCTION 

It is manifestly impossible in this communication to dis- 
cuss completely all the topics which this title might suggest. 

It seems wiser, therefore, to limit this review to those topics 
which are relatively new and which are receiving consider- 
able attention from the medical profession at the present time. 
The writer intends to express freely his OAvn opinions of the 
relative merits of these several biological products. The topics 
which will be reviewed are; (a) whooping cough vaccine; (6) 
placental extract; (c) tetanus toxoid; (d) meningococcus 
antitoxin (Ferry) ; (e) staphylococcus toxoid, and (/) 

staphylococcus antitoxin. 

WHOOPING COUGH VACCINE 

During the past few years two new products have received 
considerable attention for the prophylaxis of whooping cough. 
Furthermore, a few papers have appeared in recent years 
suggesting that a filtrable virus plays an etiological role in 
the disease. Since the etiological role of an organism in any 
disease should be definitely established before it is justifiable 
to use that organism in a prophylactic vaccine it wiU be well 
briefly to review the etiology of whooping cough. 

Ever since hemophilus pertussis was first described by 
Bordet and Gengou^ as the causative agent of whooping cough 
occasional reports have appeared purporting to cast doubt on 
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the etiological role of this bacterium and suggesting that a 
virus may be a factor in the cause of the disease. The various 
arguments in favor of the virus theory have recently been sum- 
marized by Rich" as follows: (a) pertussis bronchopneumonia 
is an interstitial reaction, with mononuclear cells predominat- 
ing, which is tlie characteristic t3^e of bistopatbological re- 
sponse to virus infection; (d) pertussis results in a permanent 
immunity as in most virus diseases, whereas most bacterial 
diseases do not (Note; we might point out that several virus 
diseases are characterized by a very short immunity, t. e., 
herpes labialis, the common cold, and influenza, and that pro- 
longed immunity is supposed to follow some bacterial infec- 
tions such as typhoid, cholera, plague, etc.) ; (c) HemophOus 
pertussis is isolated only during the early stages of the disease; 
{d) intranuclear inclusion bodies have been described as 
occurring in the lungs of children dying of pertussis broncho- 
pneumonia; (e) experimental transmission of the disease 
(Rich, 1932) has not been adequately demonstrated and tlius 
Koch’s postulates are not fulfilled. 

Recently, Sprunt, Martin and Williams®- ^ have answered 
the argument of Rich that the mononuclear interstitial re- 
action in the lungs suggests a virus etiology. These investi- 
gators produced this type of reaction in the lungs of rabbits 
by the intratracheal injection of pure cultures of Bordet- 
Gengou bacilli. A similar bronchopneumonia was produced 
with the typhoid bacillus. Furthermore, the same type of re- 
action was produced by the intratracheal injection of various 
bacterial toxins (staphylococcus aureus, hemolytic streptococ- 
cus and diphtheria toxins). These authors found that these 
reactions could not be differentiated from that occurring in 
children dying of pertussis bronchopneumonia or from that 
caused in animals by the viruses of epidemic influenza and 
psittacosis. 

Within the past few years McCordock,® Rich" and Mc- 
Cordock and Smith® have demonstrated intranuclear inclusion 
bodies in the lungs of children dying of pertussis, which they 
feel suggests the possibility that a virus may be the primarj' 
etiological agent. Rich does suggest that these inclusion 
bodies might be due to aspirated herpes virus. McCordock 
also reviews a few instances from the literature where similar 
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Lclusion bodies described by Farber and Wolbaelv as occur 
ring in the salivary glands of a considerable percentage 
infants dying from a variety of causes are morphologic; 
indistinguishable from the inclusion bodies described b\ the 
above authors in the lungs of patients with pertussis. 

Because of these suggestions that a virus may play a role 
in the etiology of whooping cough some recent tranmiiss-" 
experiments have been done which, in our opinion, otter v 
conclusive proof that Hemophilus pertussis is the sole etiol 
cal agent in this disease. It should be poinlcd out that in 
regard to the old transmission experiments cited by Rich- the 
dissociation of Hemophilus pertussis was not understood. At 
the time when these investigations were done it is likely that 
some of these experiments were carried out with avirulcnt 
strains. 

Sauer® inoculated (into the nose and throat) healthy younc 
Rhesus and Ringtail monkeys with virulent Phase I cultures. 
In 8 out of 76 instances the animals developed a paroxysmal 
cough followed by vomiting of mucus after an incubation 
period of seven to twenty days. The organism rccovcreri 
from one coughing animal produced the disease in another 
animal inoculated with it. This, of course, is not an entirely 
convincing experiment because of the very small jicrccntage 
of positive results. In 1933, Macdonald and IMacdonald^ 
reported a unique experiment on human volunteers. Four 
healthy boys whose medical histories were accurately known 
were used in these observations. Two of the boys had been vac- 
anated two months previously with the Sauer vaccine. The 
other two were' nonimmune. The throats of all four were 
sprayed with the filtrate of the first generation of a freshlv 
vif symptoms developed. The boN's were 

latm ^ Eighteen dai's 

tt na contaimng 140 bacilli was dropped into 

tnc nose snei tliro 3 .t of parVt ^ I 

vplnnpri 1 t »oy. The nonimmune boys dc- 

eloped t^ical whooping cough with positive couch nhtps 

throughout the period of observation J together 

the B„raet.Ge„g„„ te*, sole 'cate rfX'* 
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tough and that active immunity is conferred by the injection 
of Hemophilus pertussis vaccine. 

In Shibley’s^® more recent transmission experiment the 
virus possibility was examined stiU further. • This author 
carried a Phase I culture through 60 generations in order to 
be certain that a virus was not carried over in the culture. 
With this culture he succeeded in producing a typical train 
of symptoms in a chimpanzee. The animal was sacrificed and 
Hemophilus pertussis was recovered from various locations 
in the respiratory tract. 

We have not reviewed the additional positive evidence 
pointing to Hemophilus pertussis as the sole etiological agent 
of whooping cough. We merely desired to point out the in- 
adequacy of the virus theory of etiology. In our opinion the 
evidence points conclusively to Hemophilus pertussis as the 
sole cause of the disease. 

Within the past few years there has been considerable 
advance in our knowledge of the biology and antigenic com- 
position of the Bordet-Gengou bacillus which has an extremely 
important bearing on prophylaxis by vaccination. Lawson 
and Leslie and Gardner^* have shown that Hemophilus per- 
tussis is capable of undergoing dissociation into serologically 
different variants, which have been termed Phases I, H, IL 
and IV. Each of these phases probably possesses a different 
antigenic structure. The serological differences between these 
mutation forms probably accounts for the several types of per 
tussis bacilli described in the older literature. As far as we 
know now Hemophilus pertussis is a homogeneous species. 
Phase I is always hemolytic and is the form recovered m tfie 
disease. It is the virulent phase and corresponds to the 
“smooth” form in general dissociation nomenclature, hhas 
III and IV are “rough” or avirulent. The importance of this 
is that if any prophylactic vaccine is to be of value it mus 

be made from Phase I cultures. _ 

Innumerable attempts have been made in the pasi 
actively immunize children with hemophilus pertussis vac- 
cines Such attempts have been almost uniformly 
ful. Even Madsen’s^^ unique experiences in the Faroe Is a _ = 
are not enUrely comdncing. It is of some „ 
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Medical Association removed pertussis vaccines from^ New 
and Nonofficial Remedies because there was no con\incing 
evidence as to tlieir value eitlier prophjdactically or therapeu- 
tically. In light of our present knowledge there are several 
possible reasons for the failure of these vaccines. Many of 
such vaccines were probably made from dissociated, avirulent 
cultures. Immunization generally was not done a sufficiently 
long time before exposure (in fact, in most instances such 
vaccines were administered eitlier after exposure or during 
the early stages of tlie disease). Also the immunizing doses 
used were probably entirely too small. 

In a series of communications during the past few years. 
Sauer^^’ has described his experiences with his new U-pe 

oi whooping cough vaccine. His vaccine is prepared and ad- 
ministered in such a manner that the probable reasons for 
failure of the older vaccines are overcome. 

Sauer’s method of preparing and administering his vaccine 
is as follows. We quote excerpts from his papers directly. 
“Bacillus pertussis vaccine (1 cc. — 10 billion bacilli), is 
made from recently isolated, strongly hemolytic (Phase I) 
strains, grown on Bordet (potato-glycerin extract agar) me- 
dium made with freshly defibrinated human blood. To mini- 
mize the culture medium content, the forty-eight hour gronlh 
is scraped off and mixed with 0.5 per cent phenolized ph 3 ^io- 
logic solution of sodium chloride. To insure purity, a stained 
smear of each surface growth is examined before it is har- 
vested. After a week in the refrigerator (during which time 
it is shaken daily) , the concentrated suspension is cultured for 
sterility on three successive days. After dilution with 0.5 


per cent phenolized physiologic solution of sodium chloride 
so that 1 cc. contains about 10 billion bacilli, it is tubed, sealed 
and refrigerated until shortly before it is used.” 


Sauer has emphasized several essential points concerning 
the production of this vaccine which can be reiterated with 
profit. It should be made with freshly isolated. Phase I cul- 
tures. It ia made with human blood medium because; (a) 
the organism is more apt to be maintained in its virulent phase 
on this medium; (6) foreign blood protein from the medium 
cannot be taken up with the vaccine. ^This eliminat^ Z Z 
^'bility of sensitization and subsequent hypersensitive reaction. 
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We feel that it is probably not essential to use human blood. 
So far as we know the organism will maintain its original 
antigenic structure on sheep or other blood as well as on 
human blood. The vaccine is not heat killed, which eliminates 
any possibility of antigenic change or reduction of antigenic 
potency due to heat denaturation, etc. 

A total of 8 cc. or 80 billion bacilli are given in three 
bilateral injections at weekly intervals. They are given sub- 
cutaneously in the deltoid and triceps regions. Subsequent 
injections should not be given in the same spot as the pre- 
ceding in order to avoid the possibility of a local reaction. 
Care should also be exercised that the injections are not given 
intravenously. The first injection consists of 1 cc. in each 
arm; 1.5 cc. being given in each arm at the second and third 
injections. 

Sauer’s experiences with reactions following these injec- 
tions are as follows: “The local and systemic reactions are 
due to the vaccine (dead bacilli and endotoxin), and not to 
the phenol or medium proteins . . . Allergic reactions, sen- 
sitization to foreign protein and susceptibility to the Arthus 
phenomenon need not be feared, regardless of the amount of 
vaccine injected or the time interval between injections. . . • 
If a severe reaction follows an injection, the next injection 
may be postponed a few days, or only 1 cc. may be given (bi- 
laterally) at subsequent injections and an extra one given a 
week after the third injection. The parents are forewarned 
of a transient rise in temperature, the temporary local reac- 
tions (redness, induration and tenderness) and the subcutane- 
ous nodules, which may persist for a few weeks at the site 
of each injection.” n 

Since the first three years of life constitute the danpr 
period in whooping cough mortality, prophylactic vaccination 
should preferably be done during infancy. Sauer recommends 
that it be done during the second half of the first year of life- 
It would also be advisable to immunize older, nonimmune 
children who have some chronic or debilitating, disease such 
as tuberculosis, asthma, chronic pulmonary suppuration, etc. 

One extremely important point emphasized by Sauer is 
that whooping cough vaccine is of no value unless it is given 
at least a month or longer before exposure. It is of no value 
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tf given ajter exposure or during the catarrhal stage and is nj 
no therapeutic value at any tintc during the course oj the 
disease. This, of course, is in keeping mth the general im- 
munological principles governing active immunization in an\ 
acute disease. 

Sauer has published verj^ convincing evidence, obtained 
from well-controlled studies, as to the effectiveness of whoop- 
ing cough vaccine. In one of his studies he w'as able to 
vaccinate certain children in individual families and leave the 
others as controls. During tlie course of five years 3 1 of such 
control children in 24 families developed whooping cough, 
whereas; 29 vaccinated children in these same families who 
were intimately exposed during the incubation, catarrhal and 
paroxysmal stages, failed to develop the disease. During the 
same period 162 vaccinated children w'ho were accidentally 
exposed failed to develop the disease. We have already 
quoted, in our discussion on etiology, the experiences of !Mac- 
donald and Macdonald, which are excellent evidence for the 
effectiveness of prophylactic vaccination. Recently, Sauer’® 
has described a few failures of his prophylactic vaccination. 

During the past few years Krueger’®’ and his asso- 
ciates have described their method for the production of a so- 
called “pertussis” undenatured endo-antigen. We quote freely 
the description of their method. Phase I organisms are har- 
vested in buffered, isotonic solution, thoroughly washed to 
remove metabolites and then mechanically disrupted by grind- 
ing for twelve hours in a special type of ball mill. The re- 
sultant suspension is subjected to ultrafiltration through acetic 
collodion membranes of such porosity that all intact cells are 
retained while material in solution or in a finely dispersed 
phase passes through. The water-clear filtrate contains those 
constituents of the live cell put into solution or suspension 
by physical rupture of the cell membrane. Each cubic 
centimeter contains the extract from 12 billion organisms. 

We feel that there is insufficient evidence available to jus- 
tUy the assumption that this is a better immunizing agent than 
the vaccine prepared of whole organisms according to Sauer’s 
method. Grinding will undoubtedly produce a suspension of 
smaller particles, however, the bulk of substance will prob- 
ably be in physical suspension rather than in true chemical 



1416 


Leroy b. POTiniRGiLL 


solution. Under tJiese circumstances the method of ultra- 
filtration which results in a “water-clear solution” will un- 
doubtedly remove considerable immunizing substance. Fur- 
tliermore, tlie method makes it difficult to quantitate dosage 
in terms of the amount of original substance. Recently an 
attempt has been made to standardize this product by nitrogen 
determinations. Krueger’s main claim is that his antigen is 
“undenatured” because it has not been heated. We might 
point out again that Sauer’s vaccine is not heated — in fact, it 
is subjected to much less physical manipulation than is Krue- 
ger’s endo-antigen. 

Miller^- has reported results in rabbits suggesting that 
Krueger’s extract is better than other immunizing prepara- 
tions. He determined this by means of complement fixation 
which, in our opinion, is not especially reliable for a quan- 
titative study of the development of active immunity. Rab- 
bits are poor animals for the study of such a problem since 
they are not susceptible to Hemophilus pertussis infection, or 
rather, they are naturally immune to it. 

'Frawley and his associates,^® Stallings and Nichols,®^ and 
Munns and Aldrich®® have reported results on the therapeutic 
use of Krueger’s antigen in which they claim definite benefit 
from it. They do not seem to us to have proved this claim. 
In view of Sauer’s experience that whooping cough vaccine 
is of no value in treating the disease (and this is the experi- 
ence in other well-controlled observations) we see no reason 
why Krueger’s antigen should have any therapeutic value at 
least insofar as such therapeutic value is dependent upoii the 
development of an active immunity. Frawley®” used this 
antigen prophylactically, and found that he did not get com- 
plete protection, although he states that the disease was milder. 
This experience, it seems to us, is further proof that this 
antigen is of no therapeutic value when given during the 
course of the disease. It is always difficult to appraise, even 
after careful questioning, the statements of a solicitous mother 
regarding the effect on her child of an “injection for his whoop- 
ing cough.” We feel that there is no justification for the use 
of any pertussis antigen or vaccine as a therapeutic agent. 

In summary, it seems to us the evidence so far advanced 
indicates that whooping cough vaccine, as Sauer has prepared 
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it represents a prophylacUc active mmunizwg agent. c 
feel that its use is justified for this purpose only. Xcverthc- 
less, the experience vdth it is not yet sufficiently large to 
permit its acceptance without reservation or doubt. hen 
it is used in a child Uie parents should be given no guarantee 
as to the result. It should not be forgotten that whooping 
cough is a protean disease and its contagiousness is not great 
compared to other communicable diseases. In fact, a con- 
siderable percentage of individuals reach adult life without 
contracting the disease. 

Sauer’s studies are still too recent to show how long the 
immunity will last following vaccination. It would appear 
that it will last longer than the danger period for pertussis 
mortality. Sauer has some children who have been exposed 
from five to eight years after vaccination %vitbout developing 
the disease. 


placental EXTRACT (McKELANN) 

McKhann and his associates-'^’ -*• -®’ have prepared an 
extract from human placentas which is capable of preventing 
or modifying measles in exposed, nonimmune children. That 
immune bodies might be derived from placentas and their 
blood content was suggested by tire fact that; newborn infants 
are immime, for a period of several months, to certain com- 
municable diseases: diphtheria antitoxin is present in essen- 
tially equivalent amounts in umbilical cord blood and in 
maternal blood. Furthermore, transplacental transfer of cer- 
tain antibodies has been definitely shown to occur. This ques- 
tion of transplacental transmission has been reviewed in de- 
tail by McKhann and Chu in their first paper. 

We quote McKhann’s most recent technic for preparing 
placental extract, as follows: “Normal-appearing placentas 
from nonsyphilitic and nontoxic mothers were collected in lots 
containing from 8 to 50 placentas. The umbilical cords were 
tied to prevent loss of the fetal blood contained in the or- 
gans ... the organs were ground very fine in a food chopper 
Extraction was carried out with 4 per cent salt solution 
Hypertonic saline was used in order to minimize hemolysis 
Mhich occurs rapidly in umbilical cord blood and in the 
placental extract prepared in isotonic salt solution About 
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300 cc. of the salt solution was added for each placenta. The 
material was stirred mechanically for half an hour, and at 
the end of this time the tissue debris was removed by filtra- 
tion tlirough cheesecloth after which the blood cells were 
removed by centrifugation. Extraction of each lot was re- 
peated once or twice so that the total amount of saline used 
was from 750 to 1000 cc. per placenta. 

“Such extracts contained fetal blood, some maternal blood, 
and a quantity of placental tissue protein. Because of the asso- 
ciation of immune bodies with the globulins of the blood serum 
of lower animals and presumably of human beings a concen- 
trate of the active material and the removal of inert or noxious 
matter was sought by separation of the globulin fractions 
through precipitation with ammonium sulphate. Tests for 
toxicity and sex hormones indicated that the globulins con- 
tained a neghgible amount of the hormones and that they were 
nontoxic for animals even if injected in large doses. Also, by 
animal tests and clinical trial the antibodies sought wereTound 
to be present in the globulin fractions.” 

Further differential precipitations were carried out at dif- 
ferent concentrations of ammonium sulphate. The ammonium 
sulphate was removed by dialyzing in cellophane tubes against 
running water and isotonic salt solution. The material was 
preserved and sterilized by adding mertbiolate 1 : 5000 or by 
passage through a Berkefeld filter. 

In general it has been found that placental extracts are 
capable of: (1) neutralizing diphtheria toxin, (2) blanching 
a scarlet fever rash, (3) neutralizing poliomyelitis virus, and 
(4) preventing or modifying measles. 

In their most recent paper McKhann, Green and Coady 
have presented the results obtained by studying the several 
protein fractions of placental extract as well as the total re- 
sult of their experiences in the prevention and modification of 
measles with these substances. It was found that the sub- 
stance neutralizing diphtheria toxin was found almost entirely 
in the psuedoglobulin fraction. The substance responsible for 
blanching scarlet fever rashes was also found almost exclu- 
sively in this same fracU’on. It was shown that injections of 
placental extract subcutaneously or intramuscularly in patients 
wth a positive Dick reaction were followed by a period of 



becent advances LN VACCUsES and SERVMS 14T9 


several days during which Dick tests were negatnc. 
same observation w’as made independently by Ro^s. ^ 

This striking protein distribution was not present in the 
case of antibodies for virus diseases, that is, for measles and 
poliomyelitis. In tliese instances the antibodies were dis- 
tributed about equally between iJiree fractions; the pseudo- 
globulin, the euglobulin and the tissue proteins. 

These authors have presented data describing the use of 
placental extract for the prevention or modification of measles 
in 1285 nonimmune children. The several protein fraction^ 
were used. In one group of 560 children who were inlimatclv 
exposed (under circumstances such Uiat one would expect an 
infection rate of some 90 per cent) measles was eitlier modified 


or prevented in 93 per cent. 

With regard to reactions following the injection of placental 
extract in tWs large group of patients it was found , . . ‘‘that 
23 per cent of the patients had mild local reactions and that 
12 per cent had a slight general reaction as indicated by fever. 
The incidence of severe local reactions was 2.8 per cent and 
of more severe febrile reactions (indicated by an elevation 
of temperature over 101° F.), 1.9 per cent. In no iiislancc 
did a local reaction persist longer tlian four days, and in no 
instance did suppuration occur.” Reactions were more fre- 
quent among older children and adults than among infants and 
young children. Placental extract was found not to sensitize 
patients to subsequent injections of this material. 


There appears to be no question but that placental e.xtract 
is capable of preventing or modifying measles and should, 
therefore, be a valuable agent in the control of this disease. 
There is no reason to suppose that the activity of placental 
extract is due to substances different from those contained 
m conval^cent serum. Its greatest merit would seem to be 
supply of the material can always be avail- 

annoyance of 

eking and obtaining convalescent serum at just the rieht 
moment when occasion for its use arises. ^ 

m the immunity conferred bv 
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tuberculous, acutely or chronically ill children. Its greatest 
va ue s lould be in its use as an agent to cause modified or 
mild measles. It is probable that under these circumstances 
permanent immunity against measles would result. McKhann 
has also pointed out that it is necessary to improve the product 
further to remove substances which might cause reactions 
and that some method of more certain and uniform stand- 
ardization is very desirable. In the use of this extract it is 
most important that potent products, so prepared as to lessen 
the possibility of reactions, should be obtained. 

TETANUS TOXOID 

During the past few years tetanus toxoid has been de- 
veloped and this product bids fair to supplant the older meth- 
ods of prophylaxis against tetanus infection. 

In 1924 and 1925 Ramon^"’ published his classical 
studies on rendering diphtheria toxin nontoxic by treating it 
for several weeks at 37° C. with 0.4 per cent formaldehyde. 
At about the same time Descomby^^ found that tetanus toxin 
could be rendered nontoxic by treating it in the same way. 
This product, toxoid, retained its antigenic properties in spite 
of the loss of toxicity, and thus offered a method for active 
immunization against tetanus. 

Tetanus toxoid is prepared by the addition of 0.3 to 0.4 
per cent formaldehyde to tetanus toxin and incubating the 
mixture at 37° C. for several weeks. The end-point of the 
period of incubation is determined by the loss of toxicity of 
the material for laboratory animals. By such treatment a 
toxin with an M.L.D. of 0.001 to 0.0001 cc. can be so re- 
duced in toxicity that 10 cc. will fail to kill a guinea pig. Such 
toxins are considered to be adequately changed to toxoid when 
5 cc. to 10 cc. fail to cause symptoms of tetanus when in- 
jected into a guinea pig. Bergey®® and others have shown 
that the best toxoid is derived from the most potent original 
toxin. 

There have been a number of studies on the production of 
antitoxin in human beings and animals following two or three 
injections of toxoid at biweekly or triweekly intervals. Such 
studies have been published by Ramon and Zoeller,“‘' 
Sacquepee,^“ Lincoln and Greenwald,'"’ Sneath,^’’ Bergey 
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and Etris^^' and Bergey.'*® Ramon^' has recently pub- 
lished a review of this entire subject. In general these studies 
have shown that tire rise in antitoxin following the primar\- 
stimulus is rather slow, reaching a maximum in from ^ree 
to five months. After this interval of time in persons receiving 
two or three injections of toxoid the antitoxin level in the serum 
averages about that .occasioned by the injection of the usual 
prophylactic dose of antitoxin. However, in a large group 
of immunized individuals, there will be considerable varia- 
tion in the level of antitoxin in tlieir serum. This immunity 
apparently lasts for a considerable period of time. The 
serum antitoxin level apparently maintains itself for twelve 
to eighteen months and then slowly begins to fall. Ramon 
and Zoeller^® injected a large group of individuals with tetanus 
toxoid and in some of them the serum antitoxin level follow- 
ing this varied from 0.5 to 1 unit per cc. Four years later 
12 of these individuals had serum antitoxin contents of from 
Vs 00 to % unit per cc. 

It has also been shown that a secondary stimuli^ (an in- 
jection of toxoid in a person immunized some time previously) 
is followed by a very rapid rise in antitoxin to a new high 
level. Such a secondary stimulus is followed, in from seven 
to fifteen days, by a rise in antitoxin which may be several 
hundred times greater than the antitoxin level just prior to 
the secondary stimulus. In fact the level attained after such 
a stimulus is usually many times higher than the optimum 
level following the primary stimulus. The importance of this 
uill be discussed later. 


Recently, Bergey®° has shown that tetanus toxoid can be 
precipitated with 2 per cent alum. When washed according 
to the method of Wells, Graham and Havens^® this purified 
alum toxoid was not followed by the annoying reactions which 
sometimes followed the use of nonprecipitated toxoid. Be- 
cause alum toxoid is retained longer in the tissues it acts as 
an antigenic stimulus for a much longer time than remilar 
toxoid. A single dose of alum toxoid is foUowed by an anti 


There is no question but that tetanus toxoid is »n 
.ntmunizing agent and ftat it ™uld sea™ to be perS 
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possible to immunize individuals against tetanus. However, 
it remains to be seen to what extent it will receive practical 
application. The incidence of the disease in the general 
population is sufficiently low to make it questionable whether 
large-scale immunization would be advisable. There is no 
question but that such immunization should be of great value 
in that portion of the population whose occupations make 
them special tetanus ris^, i. e., agriculturists and men en- 
gaged in animal husbandry and military campaigns. 

In actively immunized individuals, even though the im- 
munizing injections were given a considerable time previously, 
and their serum antitoxin may be very low at the moment, 
it should be possible to protect them against tetanus by ad- 
ministering another dose of toxoid at the time of an injury. 
We have already spoken of the rapid and marked rise in 
serum antitoxin following a secondary stimulus. Thus, when 
a previously immunized individual is injured he is given an 
injection of tetanus toxoid instead of tetanus antitoxin. Such 
a procedure, of course, avoids the development of serum 
sensitivity in such an individual. There will then be a suf- 
ficient rise in his own antitoxin level within the incubation 
period of the disease to protect him against tetanus. Further- 
more, it is possible, in soldiers and others running a particular 
tetanus risk, to keep their serum antitoxin at an effective level 
at all times by giving a single injection of toxoid every twelve 
to eighteen months after they first have been immunized. 

It should be pointed out and emphasized that tetanus 
toxoid is of no value as a therapeutic agent. It should never 
be given during the course of the disease. It is solely an ac- 
tive immunizing agent and should be used only for prophylaxis 
against the possible development of tetanus following a future 
injury. Furthermore, because of the slowness of antitoxin 
development following a primary stimulus it should never be 
used as a prophylactic agent at the time of an injury in a 
person who was not actively immunized previously. 

It is regrettable that there is no simple test, analogous 
to the Shick and Dick tests, to determine susceptibility to 
tetanus. An estimation of the degree of protection in an m- 
dixndval can be determined only by measuring the amount of 
antitc.rin in his serum. This is an elaborate procedure which 
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would not be practical in any large group of individuals. 
Without such a measurement it is impossible to know if an 
individual is adequately protected. This difficullj’^ may pro\e 
to be a stumbling block in the way of large-scale immunization 
against tetanus. Uncertainty cannot be tolerated when one is 
taking care of an individual with a serious injury that is likeU 
to be infected Nvith tetanus bacilli. 

Since tetanus toxoid is simply a detoxified filtrate of a broth 
culture of the tetanus bacillus, it is very likely that unpleasant 
reactions may occasionally follow its use, particularly in 
adults. This has been the case with diphtheria toxoid. It 
is possible, of course, to develop methods of purification which 
may eliminate some of these reactions. Bergey^® has already 
shown that washed, alum-precipitated tetanus toxoid is less 
likely to cause reactions than plain toxoid. 

Ramon^’ has suggested the use of a “triple vaccine.” That 
is, a mixture of tetanus toxoid, diphtheria toxoid, and typhoid 
and paratyphoid A and B vaccine is given in a single injec- 
tion. These injections are repeated at two to three week 
intervals for three doses. Ramon has shown that the immuniz- 
ing activity of each constituent of such a mixture is just as 
good as when given separately. We feel that this program 
might be applicable to newly mobilized troops. However, one 
would question its value for use in the general population, 
in this country, at least. Typhoid vaccination is not done as a 
routine procedure in practice, and, as we have already pointed 
out, it is questionable if wide-scale immunization against 
tetanus should be practiced. 


MENINGOCOCCUS ANTITOXIN (FERRY) 

Ferry and his associates®®- have recently pre- 

sented experimental data which they interpret as showing that 
the meningococcus produces a true soluble exotoxin against 
which a specific, neutralizing, antitoxin can be developed by 
the immunization of horses with this exotoxin. 

The method employed for securing this exotoxin consists 

brothrr'? " meningococcus in broth (Huntoon’s hormone 
broth) for four to six days. The organisms grow in a heaw 
pelhde on the surface of the broth. After this nerinA r ^ 
cubation the broth is filtered through Berkefeld filter^ and 
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the resulting filtrate is said to contain an exotoxin. They have 
found that such filtrates contain a toxic substance specific for 
each of the four Gordon types of meningococcus and an ad- 
ditional toxic substance common to these four Gordon types. 

These authors have shown that when their toxin is ap- 
propriately diluted in physiological salt solution it will, after 
its intracutaneous injection, cause a positive reaction, similar 
to the Dick reaction in a certain percentage of human beings. 
Individuals recovered from meningitis failed to give a positive 
skin reaction when injected intracutaneously with a toxin pre- 
pared from the same type of meningococcus as isolated from 
the patient. They claim that it was also possible to neutralize 
this reaction in susceptible individuals with the appropriate 
“antitoxin.” 

Ferry has immunized horses with his bouillon filtrates for 
the production of a meningococcus “antitoxin.” The result- 
ing serum has been used by him in a large number of animal 
protections and therapeutic experiments, hlonkeys, rabbits 
and guinea pigs were used. Without reviewing in detail the 
numerous experimental protocols of this author, we may sum- 
marize by stating that Ferry has concluded from the data 
obtained that the mem'ngococcus produces a soluble exotoxin 
and that a true antitoxin can be developed by immunization 
with this exotoxin. 

In our opinion sufiScient evidence has not been advanced 
to prove that the meningococcus produces a true, soluble exo- 
toxin. It has long been known, of course, that the meningococ- 
cus produces a potent endotoxin. The reactions of this sub- 
stance have been studied in great detail by Gordon‘S® and by 
Murray.®’^ Recently Malcolm and White®® have published 
studies on meningococcus endotoxin. The reactioi« of ani- 
mals to endotoxin, as described by Malcolm and i^fiiite, are 
in no way different from those described by Ferry as being 
due to exotoxin. 

The meningococcus is extremely susceptible to autolysis 
or self -digestion, which liberates intracellular toxic substances 
or endotoxm. This is particularly true when the organism 
is grown in a fluid medium. When the organism is grown m 
broth for four to six days there is abundant opportunity for 
the liberation of endotoxin by this autolytic process. There- 
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fore, immunization vrith such filtrates could result m the 
production of antiendotoxin. Such a serum need not be an> 
different from the antibacterial sera produced by the usual 
methods of inrmunization with meningococci. We feel that 
Ferrjf’s “antitoxin” is such a serum. 

In Ferrj^’s numerous protocols showing the protective and 
therapeutic effect of his “antitoxin” there is no evidence to 
show that it will neutralize in multiple proportions, which is a 
fundamental characteristic of true antitoxins. Furthermore, 
the effect of his serum, in the majority of instances, was studied 
in animals injected with living virulent meningococci, and 
there is no reason to believe that such effect was other than 
antibacterial. Furthermore, most laboratory animals, i. c., 
rabbits and guinea pigs, are not truly susceptible to infection 
by the meningococcus. 

An “antitoxin,” moreover, could not be expected to rid 
the subarachnoid space of organisms, a result which is essen- 
tial for cure of a patient with meningitis. No doubt such an 
antitoxin might relieve a patient of certain of his symptoms. 
On the other hand, there is no evidence that an antitoxin has 
any direct effect on bacterial cells. This has been abundantly 
demonstrated in the case of meningitis due to other organisms. 
For example, Dick antitoxin, regardless of the route of ad- 
ministration, does not alter the course of meningitis due to 
the scarlet fever variety of hemolytic streptococcus. 

Hoyne'^® has recently published an analysist of a group of 
cases treated with Ferry’s meningococcus “antitoxin.” In 
this study 211 cases were treated with regular antimeningococ- 
cus serum and 85 cases were treated with “antitoxin.” The 
mortality in the former group was 45.9 per cent, which is 
higher than that generally reported. The mortality in the 
antitoxin-treated group was 23.5 per cent, which is about the 
usual mortality rate given by others®®’ for patients 

treated with regular antimeningococcus serum. Furthermore 
this paper loses much of its statistical value because as the 
author states, in 40 cases the clinical diagnosis was not veri- 
iied by smear or cultures. 


Banks, _ in England, has used meningococcus antitoxin in 
• mall serms of cases. The mortality in this group was 28 
“ I^co-cludes that this mortality is no beHer than 
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tlie standard mortality rate given by Flexner for patients 
treated with regular antimeningococcus serum. 

In conclusion we are not trying to show that Ferry’s 
“antitoxin” is without value. We have endeavored to point 
out that, in our opinion, it is not different from the usual 
antimeningococcus serum and there is no reason for using 
it in preference to such products. We do object to its being 
used on the assumption that it is a true meningococcus “anti- 
toxin.” ■ The evidence is not sufficient to justify its being so 
considered. 


STAPHYLOCOCCUS TOXIN, ANTITOXIN, AND TOXOID 


Staphylococcus toxoid and antitoxin are of direct interest 
to the ch'nician as possible therapeutic agents in certain types 
of staphylococcus infections. Before they can be discussed, 
however, it is necessary to review the properties of staphylo- 
coccus toxin. Toxic properties of the filtrates of staphylo- 
coccus cultures were first observed in the early days of 
bacteriology. The modern development of the subject will 
be reviewed below. Acute interest in the entire stayphlococcus 
problem was revived by the Bundaberg accident. In this un- 
fortunate episode 2 1 children were inoculated with a diphtheria 
toxin-antitoxin mixture that was contaminated with staphylo- 
coccus aureus. Twelve of these children died of acute 
staphylococcus septicemia within twenty-four to forty-eight 
hours. However these children did not die of toxemia, but 


of an acute, fulminating staphylococcemia. This was shown 
by Burnet“^ and by the Report of the Royal Commission,^ 
which investigated it. It was shown that the toxin-antitoxin 
was heavily contaminated with living staphylococcus aureus 
and that little, if any, soluble toxin was present in the mix- 
ture. Burnet*’® showed that the conditions under which 


diphtheria toxin-antitoxin mixtures were prepared and kept, 
even though contaminated by toxicogenic staphylococci, were 
unfavorable for the development of toxin. We mention this 
because a few recent students of the problem, in reviewing this 
occurrence, have implied that staphylococcus toxin was the 


important factor in the death of the children. 

The toxic principles in filtrates of staphylococcus cultures 
manifest themselves, under experimental conditions, in severa 
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ways. The important manifestations are as ’ 

Hemolytic activity. Potent filtrates, even in high di ution. 
will hemolyze a suspension of erji-hrocytes. Rabbit cells are 
generally used for such purposes. (2) Dermonecrotic actmty. 
Such filtrates, even when considerably diluted, will cause an 
area of erythema with marked central necrosis when injected 
intradermally into rabbits and other animals. (3) Lethal 
effect. Such filtrates kill animals with extreme rapidity when 
injected intravenously. Rabbits die wthin one to three 
minutes following the injection of an appropriate do.^c. Dol- 
man®' has found other animals, including tlie guinea pig, horse, 
cat, and mouse, to be susceptible and subject to this rapidly 
lethal eSect. It should be pointed out that this is an un- 
usual property for a bacterial poison. Practically all other 
bacterial toxins require a definite incubation period of at least 
several hours before their action is apparent. The lethal ef- 
fect of staphylococcus filtrates appears to be due to a direct 
action on the A-V bundle in the heart. (4) Leukocidin effect. 
Potent staphylococcus filtrates have a destructive action on 
leukocytes. The older literature concerning these properties 
of staphylococcus filtrates has been reviewed by a number 
of recent investigators, including Burnet,®’’ Dolman®' and Weld 
and Gunther.®* 


That human beings are susceptible to the toxic principle 
in staphylococcus filtrates has been showm by a number of 
observations. In attempting to immunize patients with sub- 
cutaneous injections of small doses of toxin, Weiss®® noticed 
that six to twelve hours after such injections there was often 
local redness and tenderness and occasionally swelling. He 
reported one instance where the injection of undiluted toxin 
w^ followed by intense inflammation and suppuration and 

symptoms. Pilot and Afremow'® 
intradermal injecUon of diluted toxin in man 

Sthio24r' S’fdUng and tendernoss 

oortrf Steven," re- 

in these cases from ttnaf ; ^ distinguish the rash 

blanched with staphylococcu^TntitoX."' 
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In discussing the properties of staphylococcus toxin, es- 
pecially its effect on man, mention should be made of another 
substance produced by certain strains of staphylococci which 
causes an acute gastro-enteritis. This substance has been found 
responsible for a number of outbreaks of so-called “food 
poisoning.” Such outbreaks have been described and others 
reviewed by Jordan'”' and his associates. As has been 

shown by Dolman,'^® this “gastro-enteritis” principle is dif- 
ferent from the toxin responsible for the effects enumerated 
above. 

The production of potent staphylococcus toxin is de- 
pendent upon growing the organism under special cultural con- 
ditions as has been shown by Parker, Dolman,®^ Burnet,®'' 
Parish and Clark,^® Bigger,^® Bigger, Boland and O’Meara®® 
and Leonard and Holm.®^ In general, the most potent toxins 
are obtained by growing the organism in a semisolid agar ■with 
a buffered broth or peptone base. Cultivation is carried out 
under an increased carbon dioxide tension. The amount of 
carbon dioxide used has varied from 10 to 80 per cent in the 
hands of different investigators. The toxin is easily destroyed 
in an alkaline reaction which makes it imperative to use a 
buffered medium. 'It is possible that the effect of carbon 
dioxide may depend entirely upon its buffering action. After 
forty-eight hours’ incubation the inoculated semisolid agar 
mass is squeezed through cheesecloth. The resulting fluid 
is centrifuged and filtered through a Berkefeld candle. The 
reaction of the filtrate is adjusted to slightly acid; pH 6.8. 
Staphylococcus toxin is thermolabile, being destroyed by heat- 
ing to 60° C. for five minutes. 

There is, apparently, no correlation between the invasive- 
ness of a particular staphylococcus strain and its ability to 
produce a potent toxin. Stevens and Carp®® studied 31 strains 
that were obtained from two sources. One group of strains 
was obtained from human lesions, such as furuncles, abscesses, 
and septicemias. The other group was obtained from the naso- 
pharynx of normal individuals. The toxin produced by the 
various strains was apparently identical since the reaction 
of each toxin could be neutralized by the same antitoxic serum. 
There was no correlation between amounts and the prop- 
erties of the toxins produced and the clinical origin of cultures. 
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With respect to the organisms isolated from acute infections 
there appeared to be no relationship between the se\erit\ of 
the infection and the ability of the corresponding strain to pro- 
duce toxin. 

There is considerable discussion in the literature as to 
whether the hemolytic, lethal, and dermonccrotic effects of 
staphylococcal filtrates are due to three different substances 
or whether these are different effects of a single toxic sub- 
stance. On the basis of adsorption experiments Weld and 
Gunther'*^ concluded that these different effects were due to 
different substances in the filtrates. On the other hand, nearly 
all other investigators subscribe to the view that a single toxin 
is responsible. Dolman®* found that heating at 60° C. for 
different lengths of time caused the same relative effects on 
both the hemolytic and dermonecrotic titers. In studying 
the action of formalin on staphylococcus toxin Burnet^® con- 
cluded that “all the characteristic activities of the toxin are 
lost concurrently in the proqess of formalin detoxication. In 
none of the experiments with partially detoxicated prepara- 
tions has there appeared any indication that the three func- 
tions of the toxin, hemolytic, skin necrotic and lethal have 
been dissociated.” Because there is practically complete agree- 
ment that the various manifestations of staphylococcus filtrates 
are due to a single toxin the Committee on Standards of the 
League of Nations®'* has provisionally adopted a method for 
standardizing staphylococcus antitoxin depending only on 
hemolytic activity. Separate assays dependent upon the der- 
monecrotic and lethal effects are not required. 

All investigators are agreed that staphylococcus toxin is 
antigenic and that it is a true bacterial soluble exotoxin. The 
immunological reactions of this toxin and its antitoxin are, 
m general, the same as those which characterize true bacterial’ 
exotoxins as a class. 


Staphylococcus toxin can be detoxified by formalin with 
great ease. After only a few hours’ incubation in the nres 
cnee oi 0.3 per cent formaldehyde there is a marked reduc 
Don m Its toxic action. After forty-eight hours’ 

‘t IS practically completely atoxic. The toxoid is an pff 
immunizing agent. ® effecUve 

Before referring the clioical use of staphylococcus toxoid 
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some consideration should be given to the question of natural 
antitoxin in man. This has been studied by a number of 
investigators, including Connor and McKie,®^ Ramon, Richon, 
and Descazeaux,®®’ ®' Bryce and Burnet,®® and Murray.®® In 
general the presence of “natural” staphylococcus antitoxin 
• in man is somewhat similar in its distribution to that of diph- 
theria antitoxin. According to Murray and to Bryce and Bur- 
net, umbilical cord blood and the blood of newborn infants 
contains antitoxin in practically the same amounts as in the 
maternal blood. This is gradually lost during early infancy. 
In later years there is a gradual rise in antitoxin to what is 
assumed to be a “normal” level. Expressing his values in 
terms of International units Murray found an average value 
of 0.78 units per cc. for the blood of newborn infants; 50 
cases having been examined. In 50 pregnant women he 
found an average value of 0.75 units per cc. This investigator 
also found that the level of antitoxin in patients with chronic 
pyodermias of various kinds was not significantly different 
from his “normal” value. In 7 patients with osteomyelitis, 
however, the average value was 11.7 units per cc. Parish, 
O’Meara and Clark®® report similar experiences. 

During the past few years a number of investigators, par- 
ticularly Parish, O’Meara and Clark,®® Murray,®® Ramon, 
Bocage, Richon and Mercier,®^ Dolman®®' ®® and Connor and 
McKie®^ have treated patients suffering from chronic staphylo- 
coccal infections with staphylococcus toxoid. Patients are 
usually given a series of subcutaneous injections at weekly 
intervals. The initial dose is small, /. e., 0.05 to 0.1 cc. and 
is gradually increased at each subsequent injection. A 
series has usually consisted of 4 to 6 injections. In many in- 
stances such a series of injections has been repeated one or 
more times. It has been found that in the majority of patients 
there has been a gradual rise in antitoxin level to many times 
the titer at the beginning of treatment. Murray has made 
the interesting observation that there appears to be an op- 
timum level to which antitoxin will rise following the ad- 
ministration of to.xoid. Further injections will not increase 
it. It is interesting to note that this level is quantitatively 
similar to that naturally present in patients with osteomyelitis. 
He suggests that measuring the antitoxic titer in patients 
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sera proN'ides a reliable index for slopping Ireatment. There 
is no purpose in administering additional toxoid nhen tic 

level above referred to has been reached. _ 

It is generally agreed tliat a majority of patients natli 
chronic pyodermias such as recurrent furunculosis, pustular 
acne, recurrent styes, blepharitis, carbunculosis and other 
superficial abscesses and sycosis barbae arc considerably im- 
proved by treatment nnth toxoid. A small percentage of 
patients are not helped. Kindel and Costello’ were unable 
to observe favorable results in their patients. Their work 
has been criticized by Dolman on the ground that they used 
a toxoid produced by a single strain of staphylococcus rather 
than a pooled toxoid from several strains. IV e cannot agree 
with Dolman in this criticism. There is no evidence at the 
present time that there is more than one antigenic type of 
dermonecrotic toxin. For this reason there is no justifica- 
tion for using a pooled rather than a monovalent toxoid. 

In reading the several reports concerning the clinical value 
of toxoid it is difficult to form an independent judgment con- 
cerning it. In most reports the cases have not been pre- 
sented in a sufficiently objective manner to permit the reader 
to judge for himself. Murray’s report is an exception. From 
his tables and the manner in which he studied his cnsc.s. il 
seems apparent that many of his patients with chronic skin 
infections were definitely benefited. It should always be 
remembered, of course, that it is very difficult to control 
the appraisal of the effectiveness oi a therapeutic procedure 
in this type of infection. One can never know W’hich crop 
0 furuncles would have been the last in a given patient even 
if no treatment had been used. 

With regard to osteomyelitis there is no convincing evi- 
dence that toxoid is of value. In this connection we might 

erall again Murray’s observation that the antitoxin level in 

occasioLrt^E ^ essentially equal to the optimum amount 
occasioned by a senes of injections of toxoid 

skin v: pCsTI I ^ wococca, 

potency should be used^ WiiectiU? ci? 

starting a tSf dt.Tt ot 
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or 0.1 cc. The dose can be increased gradually at subsequent 
injections. One of two series of 4 to 6 doses each may be 
given. Five to seven days should elapse between injections. 
If results are not obtained after such a course of treatment 
there is no point in continuing it further. If possible, it is 
a good plan to determine the antihemolytic titer of patients’ 
sera before and after such treatment. 

In our opinion there is no convincing evidence at the 
moment that staphylococcus toxoid is of any value in infec- 
tions other than the group of chronic pyodermias. In the 
present state of our knowledge we cannot advise its use in 
osteomyelitis and generalized pyemic infections. Further- 
more, it definitely should not be used in acute and fulminating 
staphylococcal infections. 

Considerable work has been done with staphylococcus 
antitoxin during the past few years, both in experimental ani- 
mals and in human infections. Parker and Banzhaf®° were 
among the first to produce in horses a staphylococcus anti- 
toxin which was capable of neutralizing the dermonecrotic 
effect of the toxin. We are not aware of any reports of the 
use of this serum in human infections. 

Burnet®® in carefully controlled experiments in rabbits was 
unable to obtain convincing results in experimental infections 
with living organisms. When antitoxin was given intra- 
venously immediately after an intravenous injection of living 
culture, the life of the animals was prolonged. This author 
was also able to demonstrate the production of staphylococcus 
toxin in vivo. In three rabbits dying acutely from staphylo- 
coccus septicemia the pericardial exudate contained a skin- 
reacting substance that could be neutralized by antitoxin. On 
the other hand, when rabbits were actively immunized by the 
subcutaneous injection of living cultures they failed to die 
acutely, but invariably died in from four to thirteen days from 
generalized pyemic infections. Parish and Clark’’® and Par- 
ish, O’Meara and Clark®® found that life could be prolonged 
in rabbits passively immunized with antitoxin. 

These experiments have considerable significance. They 
indicate that antitoxin may protect against acute death in 
staphylococcus septicemia and suggest that such acute deaths 
may be due to the in vivo production of toxin. However, it 
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does not protect ‘against late death due to widespread pyemic 
lesions. This is to be expected, since the antitoxin ha.^ no 
bactericidal action whatever. Nor can antitoxin be expected 
to protect against the development of widespread pyemic 
lesions during the course of acute septicemia. A similar situa- 
tion exists in other infections. For example, there is accumu- 
lating evidence that septic complications are not prevented in 
scarlet fever patients passively immunized with Dick anti- 
toxin. 

Several reports have appeared in which staphylococcus 
antitoxin was used in human infections. Panton, Valentine 
and Dix®' report favorable results following its use in a small 
group of patients. Jamieson and Powell"^ are less enthusiastic 
in their use of antitoxin. VTiile they do not give details of 
the patients in which antitoxin was used, they summarize their 
experiences as follows: “In staphylococcus pyogenic infections 
it has appeared that staphylococcus antinecrotizing serum has 
produced no uniformly good results. Vigorous intravenous 
and intramuscular antitoxin treatment in such cases extending 
over periods of from one or two to thirty days has sometimes 
had a favorable effect in reducing temperature and preventing 
daily chiUs, but blood cultures have in the main continued to 
be positive during sennn treatment and metastatic infections 
have not been decreased or prevented. Local applications of 
staphylococcus antitoxin to abscesses have had a favorable 
effect in some cases; however, the efficacy of such treatment 
has not exceeded that commonly reported in the use of bac- 
terial lysates.” It is of interest to note the similarity of these 
results in human beings to those discussed above in experi- 
mental animals. 


Dolman®® has reported a large series of various types of 
staphylococcus infections and is an enthusiastic advocate of 
this form of therapy. However, because of the manner in 
which he reports his cases, it is difficult for the reader to form 
an independent appraisal of the results. At least his condensed 

mortality table is not convincing. Many of his cases received 
enormous doses of serum. leceivea 

may, ,n some cases of acute septicemia, preveut CMlylaTh' 
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* 

On the other hand, there is little reason to suppose it to hi 
much curative value in subacute or chronic pyemia and ost 
myelitis. Indeed, it might be said that antitoxin might chaj 
an acute, fulminating septicemia into the chronic type of j 
emia with continuing positive blood cultures and develop] 
pyemic abscesses. In the latter type of disease there is little 
be expected from antitoxin treatment on the basis of existi 
evidence. It should be emphasized again that this antitoxin i 
no demonstrable bactericidal effect. We, therefore, feel tt 
the therapeutic usefulness of staphylococcus antitoxin 
limited. 
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RECENT ADVANCES IN MEDICAL GYNECOLOGY 

The purpose of this paper is to cover the recent advances 
in gynecology that are of value to medical men particularly . 

It is quite impossible to exclude certain advances that are of 
greater importance to surgeons and gymecologists. The sub- 
jects to be discussed cannot include all the advances but are 
selected by the author as necessary for the proper practice of 
medicine. Gynecology is so closely allied to medicine, 
endocrinology, physiology, pathology, and surgery that real 
gynecological knowledge should be all embracing. Under the 
last heading of this paper a short resume concerning hormones, 
their commercial names, and a few explanatory diagrams will 
be found. o' 

The present article is an attempt to classify the confusion 
of ideas as far as possible. It is clearly understood that many 
statements may prove to be incorrect later. If dogmatic state- 
ments are made they are made only to emphasize our knowl- 
edge as it is at the present time. Such a paper must be 
superficial and it is written only to aid practitioners who do 
not have the opportunity of working in research with the aid 
of well-equipped biological laboratories. 

The subjects chosen to be discussed may be grouped under 
the headings — inflammation, tiunors, pathologic physiology, 
and endocrinology. The necessity of giving credit where due 
in such a paper is not feasible and the author hopes that the 
lack of references to men responsible for outstanding pieces 
of work will be understood both by them and by their readers. 


NEW DIAGNOSTIC METHODS 

First to be considered should be advances in the methods 
of diagnosis. It is now clearly established that certain urine 
nd blood tests for the presence or absence of pituitary or 
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ovarian hormones are of great value. Estrin^ is present in the 
normal patient’s urine and anterior pituitary prolan^ is not. 
In the blood of the normal patient estrin can be detected and 
occasionally anterior pituitary prolan. In ovarian failure 
estrin should be absent and pituitary prolan present in both 
blood and urine, while in pituitary failure neither should be 
present in either. Blood tests are difficult to do but the urine 
tests are perfectly satisfactory so that the findings in the 
twenty-four hour specimen of urine and the morning specimen 
of urine are sufficient. Just before the menstrual flow the 
estrin content drops markedly and this fact shoifld be taken 
into consideration when studies are made. Following removal 
of the uterus, if both ovaries are retained, the findings are just 
as in normal women. Removal of the uterus does not cause 
an early menopause if the ovaries are healthy and are left with 
an intact and satisfactory blood supply. The table below 
showing urinary findings has been used with considerable 
satisfaction in our Ovarian Dysfunction Clinic. Its absolute 
accuracy may be questioned, but as a working table its value 
is great. 

Pituitary 
Estrin. prolan. 


Normal + 0 

Ovarian deficiency 0 + 

Ktuitaty deficiency 0 0 

Pregnancy + -h (pregnancy urine prolan) 


After the test of a patient’s urine has been reported, and 
more than one test should be made, the probable factor in the 
patient’s difficulty should be manifest. For instance a patient 
with no estrin and positive prolan would be considered to 
have an ovarian deficiency. 

Another valuable method of diagnosis is endometrial bi- 
opsy. This can be carried out in the office either with or 

’As used by the author the term estrin includes all chemical types of 
estrogenic hormones. 

’Anterior pituitary prolan is that substance from the anterior pituitaiy 
gland that brings about follicle formation, ovulation, and luteinization in the 
experimental animal ovarj-. It is recovered from the pituitary itself. Preg- 
nancy urine prolan, or the so-called “anterior pituitaiy luteiniring hormone, 
is present in the urine of pregnant women and is that hormone that is re- 
sponsible for the Aschheim-Zondek test and Friedman test. It has been on 
the market for some time under the various commercial names described in the 
section on hormones. 
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without a short anestlresia. The following methods are m 
vogue at the present time; the punch method, the suction 
curette method, and tire small cup curette method. By means 
of the punch and small curette a piece of tissue can be re- 
moved from a given place in the endometrium while the suc- 
tion curette removes much more tissue but the area from 
which it was removed is not so definite. If, as lias rcccntlr 
been reported, we are to find different tj^es of epithelium in 
different areas of endometrium perhaps the suction method i> 
best, as it removes more than one piece. The value of the 
biopsy lies in the fact tliat tire pathologist should be able to 
tell whether or not a given patient has ovulated. The so-called 
“premenstrual, progestational, or secretory phase” does not 
occur without ovulation. Therefore if a specimen is removed 
about the twentieth to twenty-fifth day after onset of a men- 
strual period secretion should be present, if it does not show 
secretion the patient may not be ovulating and tliereforc her 
flow comes from a proliferative or estrin phase and not from 
the corpus luteum or. secretory phase. This fact might ac- 
count for her menstrual abnormality or sterility. This simple 
test has been of immense value in determining late ovulation, 
early ovulation and anovulation and gives accurate evidence 
of the results of hormone treatment. 


The measurement of the uterus is an important aid in in- 
vestigation of the gynecologic patient. This is done with an 
instrument devised by Samuel Meaker and consists of an 
ordinary uterine probe marked in centimeters and a collar 
that can be moved up and dovra the shaft to allow readings 
of the length of the cervix from the external to the internal 


os and the length of the uterine canal from the external os 
to the top of the fundus. The normal measurements of the 
whole uterus to the cervix should be in the proportion of three 
to one; in the juvenile uterus it is as two to one, and in the 
infantile with its long conical cervix as one to three. These 
measurements are easy to obtain and may be the clue to the 
reasons for amenorrhea, dysmenorrhea, sterility, etc. 

Congenital erosion of the cervix has been observed in hmE 
anatomical and function disturbances of the genital tract THp 
name is not a true descriptive term for the condiUon is not a 
erosion but a maldevelopment of the cervix. The circular 
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Strawberry-red area surrounding the external os of the virgin 
cervix is made up of endocervical glands and is a stigma of 
hj^oplasia. The uterus is not normally developed if the 
endocervical glandular epithelium is not properly drawn up 
into the cervical canal. The “erosion” is the exposed endo- 
cervicaJ epithelium. Unquestionably this type of cervix tells 
a story of underdevelopment and many instances have been 
seen in our clinic that prove the importance of the considera- 
tion of tin's lesion in proving hypoplasia. It is a stigma of lack 
of normal development and should be carefully watched for. 

Molimina or premenstrual feelings, probably due to in- 
creasing estrin production, are of importance. The normal 
woman can usually tell when her next period is due by the , 
“feelings” of depression, easy weeping, backache, bloating, 
bearing-down, painful breasts, pimples, cramps, and whitish 
discharge. Many other sensations are noticed but the above 
are the most common. If a patient with amenorrhea has 
such rhythmic feelings it is certainly a sign of ovarian func- 
tion for with the ovaries removed these feelings vanish. With 
the ovaries present and the uterus out molimina are still pres- 
ent. Such “feelings” may give a clue to the proper time to 
start treatment in the amenorrheic patient and the dates of 
such occurrences are of considerable worth. A lack of 
molimina in the amenorrheic patient may indicate a primary 
ovarian dysfunction and in a patient such information would 
be of enormous value. 

Hirsutism, or abnormal growth of hair, is a common find- 
ing in our clinic and is difficult to evaluate. Without doubt 
certain women have more masculine characteristics in their 
make-up than others, just as certain men have more feminism 
than others. Also certain races tend to moustaches and beards 
and hairy arms, while others do not. If the hirsutism has been 
present since youth its significance is not so great as when it 
suddenly appears. The recent onset of hirsutism in a woman 
may mean nothing serious or it may mean the onset of a 
masculinizing process due to pituitary disease (basophilism), 
adrenal corte.x disease, or a masculinizing tumor of the ovary' 
(arrhenoblastomaj. Certainly such evidence is of importance. 

In another field altogether are two investigative methods 
that are proving of more and more importance. Most of us 
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cannot interpret tlie findings correctly as yet but practice wil 
prevent serious lesions from developing under our observa- 
tion. Cancer of the cervix, next to cancer of the breast is 
the most common lesion of malignant neoplastic nature that 
woman has. If earlier diagnosis is possible then we must all 
familiarize ourselves with the method. Schiller found that 
iodine in the fomr of Lugol’s solution, if applied to the normal, 
healthy cervix, stained it a dark brown. He found that it 
stained scars, erosions of the cervix, and chronic inflammator}' 
processes a lighter shade of brown but he also found that 
Lugol’s solution did not stain leukoplakia or early cancer of 
the cendx at all. This lack of staining is due to lack of nor- 
mal glycogen content of the cervical epithelium. Therefore, 
with a vaginal speculum and a nasal spray full of Lugol s so- 
lution, with the cervix gently w'iped drj' m’th cotton, a verj' 
important observation can be made by any one. If on such 
an examination a white patch of any size is discovered the 
patient should be investigated further. The piece of tissue 
should be examined microscopically to determine the type of 
lesion, and if leukoplakia the offending area or cervix should 
be removed, and if cancer the uterus should be removed or 


radium applied, depending upon the advice of the surgeon or 
gynecologist. Hinselmann has developed the colposcope 
(vagina scope) to a high degree of usefulness and his writ- 
ings and the writings of others clearly describe tlie appearance 
of leukoplakia, premalignant or malignant conditions of the 
cervix. This instrument magnifies the cervical epitlielium ten 
times and makes the observation of small areas of atypical 
epithelium easy. Without doubt small areas may be seen 
t at cannot be detected with the naked eye and large areas 
0 abnormal tissue may be studied more carefully, hlucous 
eDTtheZm'^''^^H Nabothian cysts, irregularities in the smooUi 
oL sudT^n^'^'^ leukoplaba are easy to detect. Not all can 


r i-AOJOJOA 1 XU N 

““'.“‘yp-tauon of vaginal 

Triciiomonas. This flagellate is° f the recognition of the 
nis flagellate is frequently found in women 
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without symptoms but more often it is the cause of an irri- 
tating, odorous, profuse, white to yellow discharge. The 
patients frequently complain of a disagreeable feeling and 
irritation of the vulva and inside of the legs. Recognition is 
easy. A drop of discharge is placed on a glass slide with 
a drop or two of warm water added and covered with a cover 
slip. The high dry power of the microscope is used. The 
light is cut well down and structures the size and shape of 
pus cells can easily be seen jerking their way in the moist 
smear. They may be confused ivith phagocytic cells, but if 
watched carefully small whips can be seen at the periphery 
of the cell. The complete configuration of the trichomonas 
is rarely seen. These organisms are most often part of a 
mixed infection so that pus and bacteria are commonly present. 

The treatment is not easy. Many cases are encountered 
but few cured. The variety of the methods of treatment show 
that there is no specific one. It is very important to instruct 
the patient to wash the vulva and perineum carefully after 
each defecation; she must also be instructed to nape the anus 
from front to back and not back to front. In the office the 
vagina should be gently cleaned out with dry cotton or cotton 
soaked in green soap and water. Then the treatment can be 
applied. The vagina may be painted with pure pyroligneous 
acid and soft tampons covered with Lassar’s paste inserted 
to balloon out the vagina. The tampons are removed in forty- 
eight hours and douches of one teaspoonful of a 1: 100 solution 
oxycyanide of mercury to one quart of water are used daily. 
Another treatment after cleaning of the vagina is to use picric 
acid vaginal suppositories 1 grain each night, washing out 
the suppository each morning with a douche of sodium 
perborate, one teaspoonful to one quart of warm water. The 
patient should be warned to wear her menstrual gear at night, 
as the picric acid stains the night clothes. Stovarsal powder 
in a powder blower used two to three times a week in the cfucc 
frequently clears the condition. Recently Devegan tablets 
(Winthrop Co.) have proved effective. Two tablets are placed 
high in the vagina at night and are douched out in the morn- 
ing with one teaspoonful of sodium perborate in one quart of 
warm water. The treatment continues till tablets and douche^ 
are no longer necessary. 
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All of the above treatments make the patient comfortable, 
but do not 'guarantee that tlie infection will not return if the 
treatment is neglected or given up. Cures sometimes seem 
easy but recurrences are easier. There is no one method of 
absolute cure. 

Monilia infections are of a similar sort and cause _ a 
vaginitis with a more watery discharge occasionally vdth nhite 
pieces of tissue in it. The diagnosis is made by staining some 
discharge on a slide with Gram’s stain and looking for yeasts 
and long branching mycelia. The treatment is cleanliness, 
careful wiping of the vagina and tlie use of alkaline solutions, 
such as mild sodium bicarbonate douches, and glycerin and 
borated sodium bicarbonate suppositories. The use of 1 per 
cent aqueous solution of gentian violet painted over the vagina 
is of considerable value. 

Much has been written of the treatment of vulvovaginitis 
of gonorrheal origin in children. This infection is very per- 
sistent and resistant but the knowledge of the ability of estrin 
to change the infantile vaginal mucosa to adult squamous 


epithelium is the basis of a new treatment. Five hundred 
international units of estrin by mouth daily will suffice to 
change the epithelium. When the epithelium becomes adult 
in type the gonoccocus is supposed to remain no longer as an 
inhabitant of the vagina. There is no doubt that this form 
of treatment will change the lining of the vagina. Although 
relief of symptoms is early and easy and the vaginal changes 
can be watched by vaginal smears under the microscope, 
nevertheless the cure of this condition by this method is not 
always accomphshed. Certainly it is a step forward and no 
untoward reactions have been seen in the children. Occasion- 
ally, if the dose is too large, the patient will complain of 
sweUing in the breasts, and in one case a moderate amount of 
vaginal bleeding ensued. 


The treatment of pruritus vulvae is stiU difficult. Absolute 
cleanliness, the use of carbolic acid lotions and other mild 
analgesics are helpful, but if the pruritus is persistent and the 
discomfort of the patient extreme, alcohol injection under an 
anesthetic may be tried. If one to 2 drops of 95 per cent 
cohol are injecmd y4 to inch apart at the periphery of 
the area of pruritus relief can be obtained in some^of ffiese 
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very difficult cases. The vulva may swell after the treatment 
and remain painful for a few days. Not over 10-20 cc. of 
this solution should be used at one time. 

It should not be forgotten that diabetics frequently have 
itching of the vulva and a urine analysis must always be done. 
Many cases of pruritus are due to epidermophytosis and eradi- 
cation of this infection is frequently followed by rehef. The 
use of mild sahcylic acid and benzoic acid preparations, the 
strength depending upon the amount of cracking and fissuring 
of the skin, is advocated. Cleanliness, and avoidance of 
scratching are important factors in the cure. 

The severe it^ing and discomfort of leukoplakic vulvitis 
and kraurosis vulvae are best handled by radical excision of 
the vulva. Both lesions are precancerous and radical surgery 
cannot be criticized. Section of nerves crossing the perineum 
is advocated but often falls far short of cure and if operation 
is to be done vulvectomy with removal of diseased tissue 
is probably safest. 

TUMORS 

Tumors of endocrine significance are not uncommon but 
recognition of them has only been recent. Certain of these 
tumors are accompanied by subnormal development of the host, 
others cause masculinization and stiU others, femininization. 
The knowledge of the existence of such tumors is important and 
if a patient with certain peculiar characteristics has an unusual 
tumor the cause and effect may be evident. The ovariotestis 
or combination testicle and ovary is rare, and is often accom- 
panied by hypospadias. The testicular tubular adenoma of 
Pick is a t3q)e of arrhenoblastoma (arrhenos meaning male) 
and may cause mild masculinization and failure of the ovaries 
and removal allows femininity to redevelop. The suprarenal 
hypernephroma either of the suprarenal gland itself or of the 
ov4ry causes a severe masculinization. In cases of mascuhni- 
zation of recent development such lesions must be looked for. 

In basophilic adenoma of the pituitary (Cushing’s syndrome) 
amenorrhea and masculinization with marked hirsutism are 
not uncommon. The disgerminoma or seminoma of the ovary 
may be accompanied by a neutral development of ^e patient, 
the sex organs being rudimentary or with only partial deve op 
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merit. Femininizing tumors are of tlie granulosal, lutein or 
thecal tj^ies and are accompanied by the secretion of estnn and 
by menorrhagia before the menopause and abnormal bleeding 
and resumption of periods after the menopause. The granu- 
losal cell tumor is more frequently malignant than benign. Its 
removal with removal of its estrin secretion allows the patient 
to return to normal. The luteoma, a rare tumor, is prob- 
ably a granulosal cell tumor that has changed, as it physiologi- 
cally could, into a tumor of luteinized granulosal cells. The 
existence of luteoma is often questioned. These various 
neoplasms must be borne in mind for neglect or ignorance of 
them might result in a disaster for their malignancy, except- 
ing the first two, cannot be underestimated. 

OVULATION 

Much work has been done in attempts to establish the 
time of ovulation. If ovulation time were accurately known 
the treatment of sterility would be aided and the prevention 
of conception made easier. The ovmn is supposed to live 
but twenty-four hours and the spermatozoon for three days, 
therefore if the time of ovulation were accurately established 
this time could be avoided for four days as a method of contra- 
ception or be used to aid in conception. The concensus of 
opinion seems to be that ovulation takes place from the twelfth 
to the seventeenth day after the onset of the menstrual period. 
Therefore from the ninth to eighteenth days after the onset 
of the catamenia is either the time to avoid or to indulge in 
intercourse, depending upon the result desired. Some patients 
can easily determine the exact time of their ovulation for they 
notice a sensation of gas or discomfort in the abdomen at the 
midmenstrual point. This happening is probably due to 
ovulation and if the pain or symptoms are exaggerated the 
patient is frequently operated upon for appendicitis and a nor- 
mal appendix removed. Careful inspection of the ovaries at 
the operation would disclose the fact that a follicle had just 
mptured and coagulum and blood would be formd in the pelvis. 
Certain other patients notice a regularly occurring mid- 
menstiual flow^ or pink discharge which is due to bleeding 
probably by diapedesis from an endometrium congested at 
the ume of oimlation. Because of the drop in .estrin that 
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occurs at this time bleeding occurs. Careful questioning of 
the patient regarding every possible factor in the menstrual 
cycle often proves of great value. 

Operations in young girls for chronic appendicitis are 
often due to ignorance of the physiology of the ovary. Lack 
of a proper exploration of the patient’s pelvis fails to reveal 
the true reason for the pain. Girls with mild pain at the 
intermenstrual point can be carefully watched and if no un- 
toward symptoms develop surgery can be avoided. This at 
least is an important outcome of our more enlightened knowl- 
edge of normal ovarian physiology. 


SEX DETERMINATION 

Although many have searched for a means of determining 
the sex of the unborn child no discovery of importance has 
as yet been verified. Certain suggestive findings have been 
reported but none that has proved satisfactory. Studies of the 
blood and urine to determine the presence or absence of estrin 
to prove the sex in cases of hermaphroditism and patients 
without vaginas have no value. It is not possible to establish 
the proper sex by hormone determination. 


FRIGIDITY 

To relieve frigidity in the female has frequently been the 
goal of medical men and gynecologists. The problem has not 
been satisfactorily answered as yet but certain investigators 
while giving patients huge (100,000 to 200,000 I. U.) doses o 
estrin ^to bring about menstruation in the amenorrheic have 
noted increase in libido during treatment. This opens a fie d 
fnr soeculation and the use of estrin may prove of value m 
^ qcpq It is iust as sure, however, that in other cases 
k wm be of no value whatsoever. Smaller doses may be tried 
Vnme doses of this hormone is too great for 
for the “ioTot patients after the menopamc 

most to bear_ The «^t fdgid. some have 

IS of . and^some are unchanged. Perhaps it is lack 

of estrin that determine tfi p ^ certain cases. 

proof as yet, although «trm has a J 

Some patients a ter a t y ^ ,„er 

ovaries, nqte an increase 
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a few months a great loss of feeling. Unquestionably all 
patients who are to have v-ray treatment over the pelvis should 

he warned of tlie possibility. . . . , 

Careful and thoughtful psychological examination is tJie 
most useful method of investigation and sympathetic historx- 
taking may unravel an unexpected situation. Certainl\ 
dyspareunia or painful coitis makes for frigidity and if this 
can be cleared up frigidity may vanish. 


STERILITY 

The study of sterility and fertility is fascinating and tlie 
number of investigators enormous. There are certain facts 
that seem important and are rather new. The anovulatorj' 
cycle is of paramount importance — though suspected as a pos- 
sibility for years, only lately has the fact been established, 
h'lany women flow irregularly and a few absolutely regularly 
without having a graafian follicle rupture. Of course if 
ovulation does not occur no woman can conceive. To estab- 
lish the presence of ovulation it is necessary to curette the 
endometrium or do an endometrial biopsy. This should be 
done on about tlie twenty-fifth day after the onset of menstrua- 
tion. If such a piece of tissue shows only a proliferative or 
estrin phase and no premenstrual or secretory phase and the 
patient flows shortly afterward she can be considered as going 
through an anovulatory cycle. There is no absolute cure for 
such a condition and before any treatment is instituted the 
test should be repeated, for it has frequently been noted that 
after such a curettage or biopsy the patient has become preg- 
nant. It has also been noted that after an endometrial biopsy 
the next biopsy shows a premenstrual or secretory phase. 
These facts probably explain the frequent occurrence of 
pregnancy following dilatation and curettage, following the 
Rubin test, and following lipiodol injection of the uterus to 
determine the patency of the tubes. Trauma of the cervix 
or the uterus may be the responsible factor (just as in the 
rabbit, ovulation does not occur without copulation). Trauma 
followed by ormlation, no period and conception— this se- 
quence of events has occurred so frequently that the nroh- 
abilily is rterVianQ a far-i r . . . v 


lion 


ly is perhaps a fact. Another method of inducing o^a' 
l^ to use one of the anterior pituitary sex hormones (not 
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pregnancy urine prolan, the anterior pituitary-like hormone) 
in an endeavor to stimulate follicle formation. It is not cer- 
tain that it always occurs and that if it does that ovulation 
takes place, but it should be a more satisfactory method of 
treatment than the use of prolan from the urine of pregnant 
women. The use of pregnancy urine prolan in sterility work 
is fraught with danger, for many investigators feel that this 
substance causes changes in the ovary ' suggestive of atresia, 
the opposite effect to the desired one. Estrin, as it does noth- 
ing to the ovary and as it is supposed to inhibit the action of 
the pituitary, should not be used. Yet certain men interested 
in sterility work have no hesitancy in reporting its success 
occasionally, but the explanation is not known. 

Certainly in sterility cases the measurement of the uterus 
is important. Many a uterus that feels large on e.xamination 
is really infantile or juvenile in structure and although a 
patient with this type of uterus may become pregnant, never- 
theless in a sterility case knowledge of the hypoplasia is of 
great importance. 

Thyroid is an important agent in treating sterility patients 
and many have conceived after taking small amounts (K> 
daily) for short periods of time. In patients w’ith low 
metabolisms this is of great importance, but even in those 
patients with normal metabolisms treatment with thyroid has 
proved of value. 

A factor frequently overlooked but of great significance 
is the condition of the ovum or spermatazodn. The so-called 
“blighted” ovum is due to a defective ovum or sperm and it 
is very possible that defective germs are produced because 
of an intrinsic fault in a patient’s gonads. The production of 
such a defective ovum may allow menstruation in all its phases 
to take place but completed pregnancy may never occur. 

Habitual abortion is not actually a problem of sterility, 
yet the patient who aborts is sterile as far as a living child 
is concerned. The problem here is perhaps overactivity of 
the estrin-primed uterus due to lack of the quieting corpus 
luteum hormone, progestin. The first endeavor to treat this 
condition was the attempt to create an effective corpus luteum 
in the ovary by using pregnancy urine prolan to stimulate 
luteinization. Now that wm suspect that this hormone (preg- 
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nancv urine prolan) does not cause luteinizalion it 

to use it. Progestin is now on the market under 1 e rar 

names of Corlutin and Proluton. This substance, 

should be able to quiet the estrin-irrimted uterus and in some 

cases it has done so, preventing habitual abortion and a 

ing pregnancy to proceed to its conclusion. The dosage should 

be Vio to 1 rabbit unit two to three times per week. 

Apparently mtamin E is important in patients^ who abort 
habitually. It has been shown that lack of vitamin E cau^e? 
death in utero. This vitamin is easily available in lettuce and 
in wheat germ oil. The latter is now on the market and a to 
10 drops daily is a sufficient dose, 

THE BREAST 

The breast is acted upon by estrin and progestin. Eslrin 
acts upon the duct system and progestin upon tlie alveoli. 
After the breast has been properly primed by these two 
hormones during pregnancy prolactin (from the anterior 
pituitary) acts upon it and causes lactation. Lactation has 
not been produced in castrated women by this method but 
marked and suggestive changes have occurred in the breast. 

The premenstrual painful breast may be due to over- 
stimulation by estrin. To relieve the pain and discomfort it 
is necessary to diminish such secretion. One method would 
be .t-ray treatment of the ovaries or destruction of the pituitary 
secretion that stimulates the ovaries. Obviously tliese arc not 
the proper methods, therefore, inasmuch as we believe excess 
of estrin will inhibit the pituitary gland estrin should be used 
before the oncoming period and omitted about five days before 
it is due. Thus the pituitary would cease secreting and in 
the remaining five days before the oncoming period would 
not have time enou^ to produce more estrin from the ovary. 

ere ore the estrin content would be reduced and conse- 
^emly less pain occur in the breast. This tlreory is not 
surprisingly enough the treatment is 
Sin international units of 

nSaT ^or the five days before the oncoming 

period has proved efiective uircuunng 
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nursing or tlie breast that lactates and swells at the time of 
weaning. Prolactin (an anterior pituitary hormone) will not 
act in tlie presence of estrin, therefore large doses of estrin 
should stop lactation. It has been found that if live pieces 
of chorion are left in the uterus after delivery lactation is pre- 
vented. This is because the chorionic tissue secretes estrin, 
which prevents tlie action of prolactin. 

It is conceivable that chrom'c cystic mastitis, a disease more 
frequent in the unmarried woman with unused breasts, may 
be due to constant stimulation of the duct epithelium by 
estrin with no letup of this stimulation such as occurs in preg- 
nancy and lactation. 

Treatment of tlie bleeding nipple by means of estrin has 
been advocated by Mazer, who believes that excessive anterior 
pituitary lobe hormone causes an abnormal response of the 
alveolar system. He believes that this t 3 ipe of mazoplasia 
may be accompanied by papillary growth in the upper ducts 
and is due to lack of estrin as well as increase of anterior 
pituitary hormone. The treatment should be inhibition of the 
pituitary by more estrin and he has found that this treat- 
ment is satisfactory to check pain and stop bleeding. That 
there is danger in such a method of treatment is unquestion- 
able, for bleeding from the nipple may be due to a papilloma 
and this papilloma may be a serious one and not a benign 
one. Also certain cancers of the breast are accompanied by 
bleeding and differentiation between the two is difficult. 

One of the most satisfactory forms of treatment of breast 
discomfort is the use of a proper supporting, as contrasted 
to pressure, brassiere. This simple expedient is frequently 
overlooked and its importance cannot be overestimated. 

PREGNANCY TESTS 

The Aschheim-Zondek and Friedman tests are from 90--98 
per cent perfect. JMost of the failures have a real explanation 
and some negative results are proven positive upon a repeat 
test. It is not wise to conclude that a patient is not pregnant 
if signs point toward pregnancy till at least two tests have 
been completed. False positives are often due to differen 
types of female sex d 3 '^sfunctions. 

The use of pregnane}" tests to diagnose extra-uterine preg- 
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nancy has not met witli universal agreement. The FrierJman 
dr rabbit test should be used because of its quickness. If an 
extra-uterine pregnancy is suspected and tlic patient is in ex- 
cellent condition and not bleeding, the test should be done, 
but if the patient is ill and there is an abdominal emergencx . 
operation is the proper treatment and an attempt at too fine a 
diagnosis might prove disastrous. The test should be positive 
as long as anj^ living chorion is present in the tube or abdomen. 

The Aschheim-Zondek or Friedman test should be negative 
seven days after termination of pregnancy. The presence of 
Ihdng chorionic tissue will continue to give a positive reaction. 
If such a reaction persists the question of retained products 
or of chorionepithehoma should be raised. High titers of ten 
to fifty times the usual amount of prolan should be consid- 
ered as a serious finding. In hydatid mole the test is high and 
in chorionepithehoma very high. If after a mole, chorion- 
epithelioma, or pregnancy, a test that has been negative be- 
comes positive a very serious condition has probably arisen, 
either tumor has developed or recurred or a metastasis taken 
place. If the test persists after miscarriage, pregnancy, or 
mole a curettage should be done and if it is positive after 
this a diagnosis of possible tumor must be made and hyster- 
ectomy is justified. If the test persists after the hysterectomy 
then it is probable that a metastasis has taken place. 

Certain teratomas of the ovary containing chorion- 
epithelioma give positive tests, and the finding of a tumor in 
the pelvis not a pregnancy with a positive test should make one 
suspicious of this type of lesion. 


amenorrhea and delayed menstruation 
Amenorrhea is an expression of absent ovarian function. 

in soiTZ’tc^ if secondarv, 

ment of suS I" treat- 

P™rentt thf X L? rf • 

and prolan is present^ die ^ 

mav 'be able' “0'^^^'^' i^SlL^^Sit^ova!^ 
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going through any sort of cycle or whether it has ceased to 
function. There is no doubt but that influences other than 
the pituitary may be at work. For instance, in h}^erthyroid 
states or myxedema, the ovary often ceases to function. Any 
debilitating disease such as tuberculosis, allows the functions 
least necessary to life to cease. As the reproductive func- 
tion is the least necessary for carrying on life, it is early 
affected in disease. Once the reason for the amenorrhea is 
established intelligent treatment can be carried out. If the 
cause is prolonged illness it can be treated with hope of 
cure. If pituitary dysfunction is responsible, then the hormone 
of the anterior pituitary should be tried. Doses of Prephysin 
(Chappel) from 25 to 200 units should stimulate the follicles 
of the perfectly good ovary and ovulation may follow. The 
use of this extract has certain dangers as overstimulation of 
all follicles might result. It is conceivable that too many of 
the follicles might be stimulated and this might have serious 
consequences. If the ovary itself is at fault the stimulation 
with pituitary hormone is again advised though the result 
may be unsuccessful, for if the ovary is too far atrophied 
then no stimulation wiU revive it. Such treatment is, however, 
perfectly justifiable. 

Estrin and progestin can be used to bring about a men- 
strual period but as ovulation does not occur in such instances 
its value can only be psychic and the expense of the large 
doses necessary (100,000 to 200,000 international units of 
estrin and 10 to 50 rabbit units of progestin) are prohibitive. 
It is possible that such a treatment by bringing about a men- 
strual cycle might cause it to continue, but there is no reason 
for expecting such a result. 

It has frequently been noted that patients with thyroid 
underfunctions are amenorrheic and the wise use of this ex- 
tract has proved of value in many instances. Thyroid is of 
real value in amenorrhea and should always be tried, but the 
basal metabolism should be used in conjunction wdth it. 

Estrin itself may cause the endometrium to develop and 
proliferate and when withdrawn may allow bleeding to occur. 
This bleeding is bleeding from the proliferative type o 
endometrium only as no secretory change can be brought about 
by estrin alone. Ovulation has not occurred. Psychologically 
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this bleeding may be of value to the patient but it is not a 

physiologically perfect result. _ _ 

The amenorrhea of obesity and certain functional dis- 
turbances as well as those due to wasting disease are the 
ones most Ukely to respond to treatment. Real deficiencies 
such as pituitary or ovarian are much less likely to respond. 

There are types of temporary amenorrhea associated with 
follicular cysts of the ovary that can be treated either by 
means of surgery (excision or puncture of the cyst) or even 
rupture of the cyst by bimanual examination, though this 
latter type of treatment is not recommended. 

The use of estrin to develop a small uterus, especially 
when the uterus is considered the organ at fault, has its 
advocates and if large doses (1000 to 3000 I. U. of estrin) are 
used daily over monthly intervals, it is conceivable that such 
an effect could be brought about. 

Amenorrhea should not be allowed to continue untreated 
in girls of child-bearing age, because if the delay in the 
catamenia is allowed to progress beyond a year, cure of the 
condition is very unlikely. Prompt treatment of the under- 
nourished, sick, and underdeveloped, and the use of thyroid 
and pituitary hormones should be instituted early in the 
dysfunction if results are to be obtained. The same treat- 


ment should be accorded those individuals who have a delayed 
onset of periods (menarche) and great industry should be 
employed to bring about the onset of flow. If a girl has not 
had a period at the age of sixteen then treatment should be 
undertaken. Proper hygiene, endometrial biopsy, anterior 
pituitary prolan, thyroid, etc., should be employed early. 

Certain anemias of youth are often accompanied by 
amenorrhea and such blood dyscrasias should be investigated 
and the anemia corrected. A secondary anemia of the 
Jlorotic type may be responsible and the response of the 
dj^function following treatment of the anemia with iron is 
often striking. 


nL ^ persistent secretorv 

ph^e and deadual formation in the endometrium are po^ 

sible and although cases have been reported in the hterature 
they are not common. Such patholo^ should hnw» ^ u 
searched lor and if found, the c'^s. shodd be 
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DYSMENORRHEA 

The study of dysmenorrhea is far from finished and the 
problem is so great that only the barest outline of procedure 
and treatment can be outlined. Dysmenorrhea occasionally 
responds to psychotlierapy, to medical treatment, to hormone 
therapy, and to surgery. Many are the tools of the profes- 
sion in the treatment of the condition but few the complete 
cures. 

Pelvic examination in patients with dysmenorrhea may 
disclose a small, underdeveloped, anteflexed or retroflexed 
uterus, or a small-sized uterus in normal position or retrover- 
sion, or a large boggy uterus in retroversion, or even a normal- 
sized uterus in good position. Pelvic inflammations, intra- 
mural or submucous fibroids may also be possible causes and 
must be borne in mind. 

The typical uterus of the patient with dysmenorrhea is 
either ante or retroflexed and is usually of smaller rather than 
larger development. Measurement of the uterus if the hymen 
is ruptured, may give a clue to the proper treatment, for if it 
is underdeveloped attempts at further development should be 
carried out. 

That psychic disturbances are causal factors cannot be 
denied but often after careful investigation with mental rehef 
to the patient dysmenorrhea continues. Without doubt 
dysmenorrhea may be made much worse by an over-solicitous 
mother and over anxiety at the time of the catamenia is an 
undoubted factor. However, such patients may have 
dysmenorrhea after marriage when away from maternal solici- 
tude and not be relieved till after the birth of a child. There 
is a goodly percentage of cases in which dysmenorrhea recurs 
after cliildbirth, to the consternation of the doctor, who said 
that childbirth would cure it. There is no absolute cure ex- 
cept hysterectomy and this should not be considered until the 
very last resort. 

The first treatment should be carried out by the farnily 
doctor, who should try to correct any worries that the patient 
may have and he should warn the anxious parent against 
pitying the child too much. The health of the patient shou 
be noted and any sign of underdev^elopment or undernouns - 
ment corrected as far as possible. If the uterus, on recta 
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examination, is found to be flexed forward or back and of 
small size, then the use of estrin is indicated. Whether or not 
growth actually occurs is not altogether settled but it is 
theoretically sound and worth trying. 

The inhibiting action of estrin is another reason for its use 
and certain cases are much relieved by giving subcutaneous!} 
50,000 1. U, seven days before the onset of the coming period in 
one dose. Estrin, when used in tlris fashion, is supposed to in- 
hibit the pituitary gland from secreting prolan A that in turn 
causes secretion of estrin in the ovarjc If we believe that estrin 
sensitizes the uterine musculature, which it probably does, 
then we can lower the amount of estrin present at the time of 
menstruation by the above method. By giving a large dose 
before the oncoming flow we prevent the pituitary from caus- 
ing the ovary to secrete more estrin and in the seven daj^s left 
before the period is due there vsdil not be time to manufac- 
ture more and the estrin given subcutaneously will have been 
used up. Thus at the time of onset of tlie catamenia the estrin 
content should be low and the uterus not as sensitive. This 
method has been successful many times and its use is advo- 
cated. The reasoning for its use may not be correct but the 
results obtained justify the therapy. 

It is known that the hormone of the corpus luteum, 
progestin, causes a cessation of motion in the uterine muscula- 
ture brought about by estrin. It would seem logical, there- 
fore, to use progestin to quiet the sensitized uterine muscu- 
lature and thus cause a cessation of cramps. This should be a 
valuable method of treatment now that progestin is available 
for use. The dosage should be as large as the individual 
patient can afford and from 1 to 50 rabbit units could not be 
too great a dose. 


The above method has been tried before but in a different 
way. Pregnancy urine prolan was supposed to cause luteiniza- 
Oon and thus bring about a secretion of progestin but until it 
IS more definitely settled that pregnancy urine prolan does 
af ect the ovary and how it does its use is theoretical only 
the consensus of opinion now seems to be that pregnanrv 
urine prolan produces atresia in the ovary and that althn, L 
I .oca luleiBuaiion may occur real luteiufetirdoes no ^ 

"I"®!”” and only 
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furtlier study will prove them. Certainly the effects of preg- 
nancy urine prolan on the ovaries of mice and the presence of 
lutein cysts of the ovary in hydatid mole and chorionepithe- 
lioma (when the urine contains immense quantities of preg- 
nancy urine prolan) makes it difficult to doubt the luteinizing 
power of pregnancy urine prolan. 

When the above methods of treatment have been fried 
and have failed the use of dilation in the office with small 
dilators is advised. It has been noted that after a uterus 
has been measured with Meaker’s hysterometer in a patient 
with dysmenorrhea that the next period may be less painful, 
and recently it has been suggested that small-sized uterine 
dilators be passed through the internal os as an office treat- 
ment for the same reason. This method of treatment, if 
done with surgical asepsis, should prove of great value. Dila- 
tion, as carried on this way, may be too little and the patient 
should then be subjected to proper dilation under an anes- 
thetic. This stretching should be thorough and carried out 
for at least fifteen minutes. At the same time, while the 
patient is under an anesthetic, it should be noted if there 
is a tight band about the internal os. This band, similar to 
the hard band-like tissue found about a pyloric stenosis in in- 
fants, can be easily felt on rectal examination. It is not dif- 
ficult by placing a knife in the cervical canal as far up the 
internal os and with a finger in the rectum to make an incision 
directly posterior and cut across the hard band. A small piece 
of gauze is then placed in the incision to keep the constrict- 
ing band open and from hearing in its original position. 

If all treatment has failed so far the patient should have 
an abdominal operation and a suspension of a flexed or 
retroverted uterus. At this time a resection of the presacral 
nerve or superior hypogastric ganglion should be carried out, 
for this method of treatment has given the highest percent- 
age of complete cures of any procedure except hysterectomy- 
There are failures even from this operation and the failures 
are probably due to anomalies of these nerves and lack of 
section of them. This cannot be avoided and although re- 
sults are good in nearly all cases they are not absoluteU 

perfect. , 

The last treatment of all for dj'smenorrhea should ue 
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hysterectomy and to advocate this is to fail in the treatment 
of a condition that in most instances can be helped if not 
completely relieved. 


FUNCTIONAL BLEEDING 

Most bleeding of the functional type is due to an ovarian 
dysfunction and ■whether the real cause is primary' ovarian or 
primary pituitary is not essential to the understanding of the 
now known physiology and pathology', and consequentlv the 
treatment. 

Bleeding accompanied by hyperplasia of the endometrium 
is the most usual ty^e. In this type of bleeding the uterus 
or end-organ of the genital tract may be small or large, may 
contain fibroids or may not. The endometrium in most in- 
stoces is thick, occasionally polypoid but occasionally ver>- 
thm. In many instances, microscopically, it shows tvpical 
hi^erplasia. The hyperplasia is due to either too 'much 
^trm or to continuous estrin acting upon it. No progestin 

or evsT " follicular evst 

neopliic^^Ther pathologic physiology and are not 

lessL amount estrin in a greater or 

noUno^ alto P’^^itary in ^^,L cases is 

the bleedin^has^ceased bleeding but after 

physiology I about as^nvf the urine. The 

produces prolan A conH Pituitary being abnormal, 

sistence o^ f g^afi" per- 

P-lan B, oXt do^ ,ot 

tmues to develop becomer! } ^ ^°P‘ele con- 
taining estrin. This oerslstp eon- 

endometrium to develop bevond?7” Production causes tire 
'*et^erplaslas„cce‘S,S:rl^””“' Pl«<* and 

■ tie estrin persists it inhibits 4 “ ‘^arative endometrium. 
>=!■ lie pitnitay. Then la* of Pi“'an A 
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The physiology and 
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pathology of this type of bleeding is known as metropathia 
hemorrhagica or Shaw, Type I bleeding. The treatment of 
the condition is obvious. If the cyst could be ruptured the 
sequence of events would be interrupted; if a luteinizing 
hormone could be used luteinization of such follicles would 
follow and the endometrium would change from the prolifera- 
tive hyperplastic phase to the secretory or corpus luteum 
phase. Or if a potent corpus luteum hormone could be given 
in large doses it should change the endometrium to the secre- 
tory phase and the later withdrawal of progestin would be 
followed by menstruation from a secretory phase. (It is 
now known that if both estrin and progestin are used with- 
drawal of estrin in the presence of progestin does not allow 
bleeding but withdrawal of progestin does allow it and it is 
menstrual [secretory] in type.) 

Any method that brought about ovulation in such bleed- 
ing cases would be followed by luteinization and thus the 
normal cycle would be reestablished. It is known that 
endometrial biopsy and curettage may stimulate ovulation just 
as copulation with a buck rabbit is necessary for the female 
rabbit to ovulate. Biopsy and curettage by traumatizing the 
cervix may be the causal factor in ovulation in these cases 
and thus be responsible for the return of such cases to a normal 
rhythm. 

The treatment of this condition by means of hormones )S 
not as perfect as it should be theoretically. Estrin by inhibit- 
ing the pituitary should stop prolan A from causing estnn 
secretion and thus should allow normal events to follow, but 
such does not seem to be the case. The use of anterior 
pituitary prolan, containing as it does some luteinizing factor, 
should permit luteinization to take place and thus bring about 
proper changes in the endometrium. It is said to accomplish 
this in some instances. 

Pregnancy urine prolan, known as the anterior pituitary 
luteinizing hormone, was considered to bring about luteiniza- 
tion and therefore proper changes in the endometrium, but 
this is all denied now, as it has been shown that this hormoiie 
only causes atresia of the ovary and not luteinizaUon. t 
does, however, cause theca luteinization and it is possible that 
this tj'pe of luteinization may have some effect on the en 0- 
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metrium. Following the endometrium by means of endo- 
metrial biopsy after the use of pregnancy urine prolan is the 
way to test the efficiency of the method and although m many 
instances the endometrium does not change, in others a 
secretory phase has been recognized. It is felt by some that 
this hormone causes the maturation of a follicle, oxoilation. 
and a corpus luteum formation and tlius the absence of man\ 
active follicles and corpora lutea in the ovary after treatment 
is explained. In other words, a single follicle matures as it 
should and a normal rhythm is brought about. The sugges- 
tion of a bleeding factor being responsible is difficult to ac- 
cept. It is certainly true that in many instances the use of 
pregnancy urine prolan advocated by the commercial houses 
and in the doses recommended by them does cause cessation 
of bleeding and a return to normal. Its use is advised but 
the exact nature of the physiology is not known. 

The use of real anterior pituitary prolan seems more 
sensible; it may cause the development of follicles and when 
ovulation follows the cycle returns to normal. Enough clinical 
experience has not been had to state that this is the best 
method of treatment but it certainly should be considered and 
its use is definitely justifiable. Overtreatment might be dan- 
gerous because of overstimulation of follicles. 

It is conceivable that the use of both pituitary prolan and 
pregnancy urine prolan in sequence might be of value. The 
first to cause follicle formation and the second to aid in con- 
tinuing the follicle on to proper luteinization. 

Deliberate rupture of such a persistent follicle would be 
so\md treatment, for interruption of this “middle man” would 
tarn pressure o5 both the pituitary and the end organ, the 
treatment would be heroic and although 
It been accomplished without disaster to the patient with 
sation of bleeding, it is certainly not advocated. 
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too frequent ovulation and the exact reason for it is not clear. 
Too many corpora lutea are found in the ovaries of such 
patients and though the cycles are too frequent they are nearly 
normal in character. Inhibition of the pituitary by the use 
of estrin might help such a condition, and the use of pregnancy 
urine prolan has been proved of value. 

THE MENOPAUSE 

The treatment of the menopause is one of the triumphs 
of female sex hormonology. At the menopause, whether arti- 
ficial or natural, certain definite findings are present in the 
urine and blood. There is a fall in estrin to zero and an in- 
crease in the anterior pituitary hormone, prolan A. Hot 
flashes and nervous phenomena follow ovarian exclusion and 
they may be extremely severe or mild. Large numbers of hot 
flashes cause sleepless nights and great embarrassment in the 
presence of friends. To aid such conditions many advocate 
the use of bromides and luminal and to a certain extent they 
are successful. The use of estrin, however, either subcutane- 
ously or by mouth, is miraculous and the well-being of the 
patient as well as a great reduction in the number of flashes 
occurs almost as soon as treatment is started. The treatment 
must be kept up, however, for an indefinite period of time, as 
it is not accumulative. Slowly the patient finds the correct 
dose that makes her comfortable and her relief is great, ^^^len 
treating the menopause with estrin the appearance of estrin 
in the urine is not the most important finding in the successful 
cases. Drop in the level of prolan in the urine is greater evi- 
dence of successful treatment. 

The dosage should be from 200 I. U. daily to 6000 I. U. 
daily, by mouth, and from 1000 I. U. to 50,000 I. U. sub- 
cutaneously one to three times per week. The dosage must 
be worked out for the individual patient but with persistence 
nearly all women suffering from the menopause can be near)) 
completely relieved. 

THE HORMONES 

The sex hormone of the anterior pituitary gland (prolan) 
may be purchased as gymntrin and prephysin. The ovarian 
hormone estrin is for sale under various names — theelm, 
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theelol, emmenin, amniotin, progynon, progynon B, folliculm, 
menformon and sistomensin. The ovarian hormone progesUn 
can be purchased under tlie name of corlutm and prolulon. 
Pregnancy urine prolan (not to be confused mth the anterior 
pituitary hormone prolan) can be purchased as antophysin, 
^tuitrin S, follutein and A. P. L. With this ammunition we 
should be able to approach any physiologic upset in the le- 
male genital tract. Unfortunately all the commercial hormones 
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Fig. 170. — The two types of prolan. The anterior pituitary prolan is a 
stimulator of follicle formation; it causes ovulation and later corpus luteum 
formation occurs. Pregnancy urine prolan is in dispute. It probably causes 
the maturation of a fairly well-developed follicle and causes ovulation and 
luteinization. On the other hand many say that it only causes atresia of 
follicles and theca luteinization and fails to develop any activity in the ovary 
at all. These questions must be settled by further investigation. 


do not work on humans as they do in the laboratory. There 
are however certain effects that are of great importance and 
we can reason our form of treatment from this knowledge. 
The anterior pituitary sex hormone prolan containing as it 
does a moderate amount of the luteinizing factor should be 
able to cause follicle growth and it is reported as doing so 
in the human. It may only carry the follicle on to full develon- 
ment and not through to ovulation but sometimes this occurs 
also. If this is true the cases of pituitary failure can be sub 
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stituted for and the ovary made to go through its proper cycle, 
tlius cases of pituitary amenorrhea should be helped and suc- 
cessful results have been reported. In cases of menorrhagia 
where a follicle cyst has been persistent it should be pos- 
sible to create new follicles one of which might go on to 
proper ovulation thus relieving certain cases of abnormal 
bleeding. 

Estrin is reported as developing the uterus, as causing 
h5^erplasia of the endometrium, as developing the breast, as 
changing the vaginal epithelium of children to adult type, and 

— ESTRIN — 



Fig. 171. — Estrin, and by this is meant any of the chemical forms 0 
estrogenic hormones, has various activities. These are diagrammatically ill'll' 
trated. It is possible that some of these will be proved untrue but for the 
present the above diagram gives a working scheme. 

as stopping hot flashes. Estrin by its inhibiting effect on the 
anterior pituitary sex hormone should shut this hormone oil 
and prevent the formation of more estrin in the patients 
ovary. If this is possible then by judicious use of it 
omitting it at the proper time a shortage of estrin can be 
brought about before the menstrual period. As estrin causes 
growth of breast epithelium, as it causes premenstrual fee - 
ings or molimina, and as it sensitizes the uterine smooth 
muscle to the oxjdocic principle of the posterior pituitary, 1 
it can be relied upon to check pituitary secretion, it should be 
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able to relieve painful breasts, lactating breasts, molirnina, and 
dysmenorrhea.^ The methods of using it are descr.bed else- 
where in this paper. 

Progestin is an unknown quanUty at present but if ^ts 
as a neutralizer to estrin and if estnn causes the irritability 
of the uterine musculature it should be of value in dysmenor- 
rhea (to prevent cramps), in habitual abortion by preventing 
irritation of the uterine musculature and should aid proper 
deciduation and nidation. There is some reason to believe it 
is of help in these conditions. If metropathia hemorrhagica 



Fig. 172. — The action of progestin from the corpus luteum is diagram- 
matically illustrated. With this hormone available for use in clinics and prac- 
tice many of the above actions can be proved or disproved. 


is due to continuous estrin production with proliferative endo- 
metrium perhaps the use of progestin to change the endo- 
metrium to the secretory phase might change the whole picture 
of this endocrine entity. It is considered the hormone that 
suppresses menstruation and that withdrawal of it is necessary 
for menstruation to commence. 

The so-called “anterior” pituitary luteinizing hormone or 
pregnancy urine prolan is now an unknown factor. It was 
considered that it caused luteinization in the follicles of the 
ovarj^ and hence changed the endometrium from the estrin 
phase to tlie secretorj^ phase but both of these virtues are 
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denied it. It is now looked upon as acting upon the ovary 
in a dampening way, causing atresia of the follicles and thus 
not allowing proper development. It apparently does cause 
tlieca luteinization but as normal luteinization is supposed to 
be due to changes in the granulosal cells and not in liieca cells 
it is difficult to understand its value; perhaps theca luteiniza- 
tion may be as important as granulosal luteinization but this 
is not known as yet. Pregnancy urine prolan does help ab- 
normal uterine bleeding, it checks the bleeding and occasion- 
ally changes are found in the endometrium accompanying the 
cessation of flow. Sometimes one looks for secretory phases 
in vain, but as the bleeding is checked by it, all sorts of bleed- 
ing factors are hypothesized. This hormone has a definite 
use in uterine bleeding of the functional type. 

Thus as far as the therapeutics of female endocrinology is 
concerned we are not paupers and in the future there is no 
doubt but that more knowledge will be added and many of the 
functional disorders will be classified and properly treated. 
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RECENT ADVANCES IN THE TREATMENT OF HAY FEVER 

and asthma 

HTTRODTJCTION 

Hay fever and asthma can be considered jointly under 
one heading, because fundamentally they represent dis- 
turbances of a similar nature, one in the nose, the other in 
the bronchi. 

VTien these two conditions coexist they may be due to 
the same provocative cause, as noted for instance, in pollen- 
sensitive patients in whom hay fever and asthma are often 
provoked by the same pollen, or on the other hand, they may 
be due to diverse exciting causes. Thus, a patient may have 
hay fever due to ragweed and asthma due to the ingestion of 
eggs. Such specificity in the exciting cause of the reaction 
and such selectivity in the site of reaction, are characteristic 
of the phenomena of human hypersensitiveness; and it is this 
hypersensitiveness which in the past has paraded under such 
diverse nomenclatures as “diathesis,” “disposition,” “idiosyn- 
crasy,” etc., and which has more recently been popularized 
under its newest adaptation, the term “allergy,” 1hat con- 
stitutes the fundamental disturbance of which asthma and 
hay fever are but chnical expressions. 

Were we able to correct the fundamental disturbance which 
permits of the establishment of the hypersensitive state in man 
and its dependent clinical manifestations, the subject of treat- 
ment would be easily dismissed in but few lines. But since this 
fundamental disturbance is an inherited and integral part of 
file cellular structure of the body and since aU chemical 
metabolic and endocrine studies have so far failed to reveal 
Its nature, we must accept it as a fixed and unalterable con- 
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dition and concentrate on those measures which tend to influ- 
ence tlie hypersensitive state clinically. This can be accom- 
plished to a greater or lesser extent in the following ways: 
by relieving symptoms, by disposing of exciting factors, and 
by modifying the reactivity of the patient’s tissues. Whatever 
advances have been made in the treatment of hay fever and 
asthma are directly related to the intelligent application of 
these measures. This in turn rests upon a clear understand- 
ing of the nature and mechanism of hay fever and asthma, 
and above all upon a correct diagnosis. Hence it is necessary, • 
in the course of our discussion, to dwell upon these phases, 
even at the risk of digression. 

DIAGNOSIS* 

If the patient happens to be seen in the attack, the diagno- 
sis of hay fever or asthma is self-evident. The characteristic 
spasmodic sneezing of the former and the audible spasmodic 
wheezing of the latter, readily suggest the nature of the ail- 
ment. Certain differential possibilities, however, must be 
borne in mind. Hay fever may be simulated by the common 
cold, by a foreign body in the nose and by polypoid degenera- 
tion of the nasal mucosa, in all of whicli, sneezing, nasal. stuffi- 
ness and rhinorrhea may be present. These conditions, 
however, lack the itchy nose, palate, and eyes, which are so 
characteristic of vasomotor rhinitis and the strict seasonal in- 
cidence of symptoms when pollens are the causative agents. 

Asthma must be differentiated from a number of other 
conditions which are accompanied by continuous or intermit- 
tent attacks of dyspnea. The nocturnal dyspnea of the fail- 
ing heart is characterized by a history of progressive short- 
ness of breath, by evidence of congestion in one or both bases 
and by the patient’s favorable response to digitalis and mor- 
phine. The asthmatoid breathing which often accompanies 
acute coronary thrombosis comes in the wake of an acute 
anginal pain, a symptom foreign to the asthmatic state. The 
stertorous and labored breathing, caused by a foreign body m 
the bronchi is differentiated from true asthma by its sudden 
onset and occurrence in a previously well patient, usually a 

* The term “hay fever” is used interchangeably with vasomotor rhiniti5, 
for the former is merely a special variety of the latter. 
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child The dyspnea that may accompany an enlarged thymus, 
an aortic aneurism, a pleuritic or pericardial effusion or pres- 
sure upon bronchi from mediastinal tumors, is different from 
the spasmodic breathing of true asthma, Nvith its prolonged 
expiratory phase, tlie scattered rhonchi in the chest, the ele- 
\^ted shoulders, fulness in tlie neck and dependent position 
which the patient assumes to facilitate respiration. And yet 
bronchial asthma may coexist wdth myocardial disease, coro- 
nary sclerosis and all other conditions enumerated above.^ In 
such instances treatment must be directed toward the ameliora- 
tion of the coexisting conditions as well, lest our attempt to 
treat the asthma may fail. 

When seen between the attacks, in a symptom-free period, 
the situation is somewhat different. Here the histor\' of the 
case is vital. The following points, when elicited, will en- 
hance the possibility of a correct diagnosis: 

1. The spasmodic nature of the attack with freedom of 
symptoms in the interim, especially so in the early cases. In 
the chronic type, symptoms in a milder form may persist 
throughout. 

2. A tendency to periodicity, the attacks occurring some- 
times either spring or fall, or sometimes on week-ends, or 
during the catamenia in the female, or only during the early 
morning hours. 

3. An incidence in the patient of other manifestations of 
allergy, such as, eczema, urticaria, migraine. 

4. A family history of allergy. 

The physical examination during a symptom-free period is 

K u?- ^ ^ eosinophile count will emphasize tire 

probabihty of an existing hypersensitiveness— the fifth char- 
acteristic of the allergic state.^ 

obtained, are strongly suggestive 


con- 


"id^edTuXli*^ is another phase to be 

-idered in the diagnosis, viz.: the “exciting factor ” 

Ot fte todTitf S tte hereditary nature 

-hkh permite „t fte es.ab- 

of the specific sensiiiviHr ■ ’ acqmsition, however, 

the ntere^taace ” T '>>' ’’^edity, but b>; 

"hen inhaled or ingS tend to 


sensitize the susceptible in- 
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dividual. Subsequent exposure to the specific substance may 
result in asthma or hay fever. Hence the history of the 
case must also deal with the influence of occupation, loca- 
tion, environment and seasonal variations on the patient’s 
sjnnptoms. Examples of these are to be found in bakers 
who are sensitive to flour, in grooms who are sensitive to horse 
dander, in druggists who sneeze or wheeze from the inhalation 
of lycopodium or acacia, in the hay feverite who suffers only 
during the pollination season and in the traveling man who 
loses his symptoms when he sleeps away from home, thus es- 
caping from some environmental dust. In other cases the 
exciting factor is not so obvious and here an exhaustive sur- 
vey of the case, which may be completed only during several 
visits and only with the cooperation of an observing patient, 
is most important. A few examples will be illustrative: 

Oas 0 I . — A thirty-five-year-old woman residing some 60 miles out of town 
came in with a history of seasonal “hay fever” and asthma of several years 
duration, lasting from June to the end of September. The history was sugges- 
tive of pollen disease, since her symptoms concurred with the pollination ^iod 
of grasses and ragweed. (N. E. states.) Skin tests with all the indicated 
pollens proved negative. On further questioning it was discovered that the 
second floor of her house, which was not occupied during the winter, was 
used for the accommodation of tourists during the summer months. Her 
symptoms began the early part of June, as soon as she started cleaning the 
upper floor, and ceased about the end of September, when the influx ol 
tourists ceased and the upper floor was closed again. On a subsequent visit 
tests were done with e.xtracts from samples of floor dust and bedding fro® 
the upper floor and huge reactions were obtained to most of them. By avoid- 
ing the upper floor, this patient remained symptom-free throughout the pasl 
summer. In this case without a history, the causative agent would have been 
missed and treatment, therefore, unsatisfactory. 

Case n. — A farmer, aged twenty-eight, came in complaining of percniwl 
asthma with aggravation of symptoms from the middle of August to frost, tie 
knew he was “sensitive to horses” but his asthma persisted even when some dis- 
tance away from the stable. Skin tests were positive for horse dander and also 
for ragweed. The latter probably accounted for the aggravation of his symp- 
toms during the fall. On further questioning it w'as discovered that jus 
asthma was also worse whenever he fed the cows. Skin tests with cow dander 
were negative but he gave a striking reaction to an e.xtract of cow fodder. 
He then remarked that whenever he spilled the fodder out of the bag he w^uJ 
choke up badly, but he attributed this aggravation of s>Tnptoms to cnor • 
Anv other effort, however, failed to aggravate his asthma to the same wten . 
He has avoided contact with cow fodder and his asthma has improved since. 
Here again, no progress could hav-e been made without a complete historj. 

Case TTT. — A girl of seventeen was brought in because of perennial ba> 
fever” of one year’s duration. Skin tests with the most likely offending protei 
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were ncgadve. On further questioning we learned that the patient moved to her 
present residence some eighteen months ago. In back of her house was a leather- 
finishing establishment where in the process of shaving or skiMng a lot of 
leather dust was created. The landlord who lived on the lower floor of the 
house, was also the owner of the leather shop, and invariably, upon return 
home from work, would shake his clothes in the corridor, thus du^scminating 
the leather dust throughout the house. At my request, a sample of the leather 
dust was brought in and extracted, but when tested on the patient's skin, it 
failed to produce a reaction. Intranasal tests were then resorted to and when 
a pledget of cotton soaked in the leather c.xtract was inserted into the patient’s 
nose, her “hay fever” was reproduced within ten minutes. None of the con- 
trols gave eridence of any such reaction. Subsequently the patient remembered 
that on a prolonged rnsit to her uncle, some 40 miles aw'ay, she ivas symptom- 
free and that upon return home, her symptoms recurred. Needless to say 
that the history alone led to a correct diagnosis, which, after all, is the back- 
bone of successful treatment. 


When we consider the countless substances to which one is 
exposed in his daily life at home and occupation, and that 
each substance under suitable conditions can become a sensi- 
tizer, one appreciates the difficulty of “spotting” every pos- 
sible exciting factor. Fortunately, however, experience has 
taught tis that in the majority of cases the exciting cause of 
the disease is to be found in the patient’s immediate environ- 
ment and in his usual dietary and within this sphere our efforts 
should be expanded, alwa}^ of course, bearing in mind broader 
and more distant possibilities. WbUe the search for the ex- 
citing factor is often determined through the history of the 
case alone, in many instances it may be facihtated by the 
application of the protein sensitization tests. 


TESTS FOR HYPERSENSITTVENESS 

The Direct Method.'^ — The mechanism of the “protein” 
sensitizaUon test is based upon the reaction which takes place 
when the specific substance or allergen meets its correspond- 
ing specific antibody or reagin. In the case of hay fever or 
asthma, a similar reaction takes place in the nasal or bronchial 
mucosa, where it causes edema, and in the smooth muscles of 
he bronchi, which are thrown into spasm. The most InmV i 

-UsenStrs ':s 

consist of bringing the suspected substance, or an ertrmf 
h, m direct contact with the sensitized tissue and tbT i^ 
mg reaction obsery^ed. This is exacMv '’^ult- 

leather-sensitive case described above Th^e"^^" 

• inere are several dis- 
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advantages, however, attached to this direct method of test- 
ing: 

1 . The technic is difficult, especially when it comes to in- 
troduce the suspected substance into the bronchial tree. 

2. One is never certain of the extent of the patient’s toler- 
ance for the specific substance and an overdose insb'Ued into 
the bronchi may result in a severe reaction, even to the point of 
endangering life. 

3. Not more than one or two tests can be done during a 
single visit. 

And yet the direct method of testing proves useful when no 
reactions to the suspected substance can be obtained by any 
other methods. To illustrate further: 


Case rv. — ^Miss S. D. has had a persistent cough accompanied by tight- 
ness in the chest, of about one year’s duration. The history suggested hj^per- 
sensitiveness as the basis for her trouble. Skin tests with the routine proteins 
were negative. Further questioning indicated that orris powder might have 
been the important offender. This the patient was loath to beh'eve, espedally 
in the absence of a positive skin reaction to orris. I then asked her to lend 
me her powder compact and submitted myself to the inhalation of a thick 
powder dust created by shaking the puff. Miss D., impressed by the harmles^ 
ness of the procedure, submitted herself to a similar e.xposure with the result 
that a most distressing attack of cough and asthma followed nithin a fe" 
minutes. The patient, convinced of the effect of powder on her bronchial 
tree, has given up its use and was “cured.” (How simple the treatment can 
be at times 1) 


Such a procedure, though drastic, is often needed to prove 
the point. What is true of orris powder is also true of most 
any sensitizing substance which can be instilled or insufflated 
into the patient’s nose or bronchial tree. Fortunately, the 
direct method of testing is not often indicated. 

The Skin Test is usually satisfactory. In most instances 
the patient’s skin is involved in the process of sensitization, so 
that when the suspected protein, in solution, is applied to the 
scarified skin, a local reaction occurs with whealing, erythema 
and itching, thus resulting in the so-called “positive” scratch 
test. 

When is a skin test positive? Generally a skin test 
positive only in relation to other negative tests. wheal o 
from 3 to 5 mm. with a surrounding erythema of 8 to 10 mm. 
is positive if all other tested sites fail to react at all. On t e 
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Other hand, if one or two substances produce a wheal of 10 
to 15 nun. with a surrounding erythema of 20 to 40 mrn., 
the smaller reactions are only suggestive. Finally, the skin 
may be irritable and all tests, including the saline control, 
may react. In such case they are all negative. 

Of late this protein skin test has been nidely exploited, 
ndthout due regard to the fact tliat a positive skin reaction 
is not always indicative of the cause of the patient s trouble, 
while at the same time some other nonreacting protein may be 
at fault. Recent studies^ have indicated that in asthma 40 
per cent of the skin-reacting proteins and in perennial hay fever 
(or vasomotor rhinitis) only 25 per cent are accountable for 
the patient’s symptoms. In seasonal hay fever, the positive 
skin reactions are accurate in close to 100 per cent. These 
ohservations should discourage one from laying too much 
stress on the skin test alone, but rather utilize it as an adjunct 
in determining the specific cause of the patient’s symptoms. 

When by the simple scratch method we fail to obtain a 
positive reaction to the suspected substance, we may resort 
to the more delicate intradermal method oj testing. This is 
done by injecting the specific extract* in suitable quantity 
and concentration between the layers of the patient’s skin. 
When positive, a characteristic local reaction with whealing 
and er^ema occurs. While the intradermal method of test- 


ing is more “sensitive” than the scratch method, it is also more 
irritable to the skin and may be productive of many false 
reactions. Hence its use should be limited to those cases whose 
“scratch tests” are negative. 


Incidentally, a practical and simple method of skin testing 
consists of soaking the suspected agent in decinormal sodium 
hydroxide and applying it, in toto, to the patient’s scarified 
skin, preferably on the back.^ Positive reactions may thus be 
obtamed to a variety of environmental substances, such as rug 
dust, stuffings from bedding, furniture, etc., and subsequently 
tneir clinical importance determined. 

The ophthalmic test,^ the passive transfer of Prausnitz and 

i^dex of Vaughan” and the homely 
mcUiod of trial and error, are additional tests for hypers^h 

iatraderaal use may he obtamed from several bio- 


VOL. IQ '• 
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tiveness. Elimination diets will be referred to again, but space 
does not permit tlie discussion of other tests in detail. 

The question often arises as to how many proteins should 
a patient be tested with?* The commercial houses put out 
over 400 protein extracts, altogether too many for the average 
case. And yet, when one considers the countless substances 
to which a patient may become sensitized, 400 are too few. 
Hence, tlie question should be put: what proteins should a 
patient be tested with? The answer to this is in the history of 
the case. Take an account of the patient’s occupation, home 
environment, dietary and the season when his symptoms occur, 
and then test him with the indicated proteins. Sixty to 80 
food substances more than cover the average dietary. But if 
the history brings out tlie patient’s fondness for duck eggs 
and turtle soup, test him also with these two foods. Tests 
with 10 to 15 household allergens are ample for the average 
case, but if the patient happens to be a chemist and gets his 
attacks only when in the laboratory, test him with all the 
chemicals to which he is exposed. In pollen sensitive cases, 
skin tests should be done with the prevailing pollens of a 
given locality, a familiarity with which is essential. Generally, 
one is to remember that the trees pollinate in tlie spring of 
the year (March to June), the grasses during the summer 
months (June and July) and the weeds during the fall (August 
and September). 

OTHER ETIOLOGIC CONSIDERATIONS 

While in the main hay fever and asthma may be looked 
upon as manifestations of human hypersensitiveness, there are 
instances where such a background cannot be demonstrated. 
Here a family history of allergy may be lacking and skin 
tests may aU be negative. The symptoms are generally refer- 
able to some reflex irritation or to infection. Reflex asthma 
may be produced through irritation of the sphenopalatine 
ganglion (asthmogenic area) in the nose or through a pan 
sinusitis or through stimulation of the vagus through any m 
its numerous branches, such as cardiac or intestinal. It 
generally accepted, however, that reflex symptoms occur only 

* Sec Appcndh I. 
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in such individuals in whom hay fever or asthma has been 
previously estabUshed through some specific cause 

The role of infection in the causation of hay fever and 
asthma is important though its modus operandi is speculative. 
Some observers uphold the view Uiat infective vasomotor 
rhinitis- and infective asthma'' are distinct clinical entities 
wherein bacteria first act as sensitizers and subsequently upon 
reinfection, as exciting allergenes. Others maintain that bac- 
terial infections lower the threshold of the patient s tolerance 
for some extrinsic allergen which only then becomes operative 
and provokes symptoms. Clinical examples which uphold the 
latter view are numerous. Thus a cat-sensitive patient may 
be free of symptoms except in tlie course of a cold, when 
asthma would set in. A similar cold, in the absence of the 
cat, does not provoke any asthma. Here infection acts as a 
nonspecific or as an intermediary cause, which, nevertheless, 
must be reckoned with seriously, for it stresses the importance 
of intermediary factors in the causation of respiratory^ allergy 
in general. Anything that upsets the patient’s physical or 
mental equilibrium may act as such an agent. On these 
grounds it is thought that such diverse causes as indigestion, 
pregnancy, fatigue, constipation, endocrine and metabolic dis- 
turbances and even emotional strain, may provoke character- 
istic symptoms of hay fever or asthma in the susceptible indi- 
vidual. Once a relationship has been established between 
fatigue and asthma, constipation and asthma, colds and 
^thma, etc., the symptoms may recur either through a toxic 
irritation of the neurocirculatory system or on the basis of 
conditioned reflexes,® unless the chain of continuity is broken. 
Aside from the fact that intermediary agents are capable of 
provoking symptoms, they often become real complications 
wi, asthma. Especially is this true of infection. 

e er bacterial infection acts as a direct specific cause or 
^ an indirect intermediary cause, sooner or later it tends to 
ominate the picture in the form of chronic sinusitis, bron- 
c 1 IS or ronchiectasis. As a result of chronic infection, defi- 
'^reversible tissue changes take place in the nose or 
wonchi, so that symptoms may continue even though the pri- 
Z?o cause has been eUrainated. Most obvious are 

anges m the chronic asthmatics, where advanced 



1476 


ABRAHAM COLMES 


emphysema and secondary cardiac complications dominate the 
picture. This group of patients taxes the ingenuity of all 
of us and contributes considerably to our failures. 


TREATMENT 

As pointed out in the introduction to this communication, 
our aim in the treatment of hay fever and asthma is to modify 
the hypersensitive state clinically. We shall now consider the 
various measures by which this can be accomplished. 

Relief of Symptoms. — ^The most important remedy at our 
disposal is adrenalin. It is a sympathetic stimulator and tends 
to produce vasoconstriction and to overcome bronchial spasm. 
Three to 8 minims injected subcutaneously or 1 to 2 minims, 
intradermally, will relieve asthma of average severity and will 
influence favorably an attack of hay fever. If no relief fol- 
lows, the dose may be repeated within twenty to thirty minutes. 
When no response follows repeated subcutaneous doses of 
adrenalin, the needle may be inserted into the cubital vein 
and kept there while 1 minim of adrenalin chloride 1: 1000 
dilution is injected directly into the circulation at three to five 
minute intervals, until relief is obtained. This may be followed 
by Me grain of morphine sulphate or a corresponding dose of 
pantopon, to secure mental relaxation and a prolonged effect 
of adrenalin. While large doses of morphine are contra- 
indicated in asthma because of their depressant effect on the 
respiratory center, small doses (V 12 or Vir, grain) are in- 
dispensable and where all other measures fail, morphine sul- 
phate, judiciously used, is often the remedy of choice. Not 
infrequently h3q3ersensitiveness to morphine exists and this is 
the one serious contraindication to its use. Whereas an at- 
tack of hay fever can always be relieved with the aid of 
adrenalin, ephedrine, morphine and atrophine, asthma occa- 
sionally becomes intractable and may persist in spite of all ef- 
forts at relief. Such cases, though infrequent in occurrence, are 
so important and trying that at a recent meeting of the Soaety 
for the Study" of Asthma and Allied Conditions, the manage- 
ment of intractable asthma® was freely discussed from the 
floor. The followdng measures were suggested as worthy ol 
trial in any individual case; 
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1. Phenobarbital sodium, 2 


case 


of intractable 


2. Subcutaneous normal saline (in a 

asthma with persistent vomiting). . r-nl 

3. Colonic administration of ether in oil (patient 

^ 4. Sedation in addition to adrenalin. 

5. Oxygen tent. 

6. Sodium amytal, intravenously. _ 

7 Caffeine sodium benzoate, subcutaneously in 7^:; gram 
ampules, every fifteen minutes for 3 to 4 doses, or cafteinc 

citrate, S to 7 grain doses by mouth. _ , , • 

8. Apomorphine, Vioq grain with 1 to 2 grains of codeine 
and 8 to 10 minims of adrenalin made up together and one 
third of this administered every five to ten minutes. 

9. Sodium iodide (31 grains) intravenously. 

10. Morphine and atropine. 

11. Two to 3 ounces of whiskey several times a day if 
needed. 

An additional and relatively new method for the relief of 
intractable asthma is by the continuous intravenous administra- 
tion of glucose-adrenalin. This procedure consists of admin- 
istering 5 per cent glucose with a 1: 200,000 adrenalin solution, 
intravenously, by the constant drip method. In one such 
recent case where adrenalin, oxygen, morphine and ether failed 
to give sufficient relief, this solution was administered con- 
tinuously for thirty hours with complete cessation of symp- 
toms. The flask containing glucose and adrenalin connects 
to a sensitive valve which permits of a fine adjustment in tire 
rate of flow of the solution in accord with the patient’s needs. 
In our case, 20 drops per minute proved most efficient. By 
this method, the patient is provided with fluids, calories and 
adrenalin at one time. A good deal of discomfort arises to 
the patient from keeping the arm stretched out and fixed on 
a board m avoid dislocation of the needle, but the intrac- 

SfpnS mortifying 

favSffie the response to adrenalin, though 

hour m wo tv'' ’ ^ °^^ded every 

b “aie' llSS; 

mierteres with sleep. In such cases we found a 
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mixture consisting of three parts of adrenalin and one part 
glycerin, altogether 2 cc. when injected subcutaneously (witi 
a 1% inch 25 gauge needle) will give a less rapid but more 
prolonged adrenalin effect. (The addition of M of 1 per cent 
nupercain relieves the pain caused by the injection of glycerin- 
adrenalin). In fact, I have often given 1 or 2 minims of 
adrenalin intracutaneously for immediate relief and followed 
this by 2 cc. of glycerin-adrenalin for its prolonged effect. The 
cliief disadvantage of this method lies in the painful local irri- 
tation produced by the glycerin fraction. 

The inhalation of adrenalin chloride 1: 100 concentration 
for the relief of an asthmatic attack has recently been de- 
scribed by Rowe. The author recommends a specially con- 
structed whole glass nebulizer for this purpose.* A very 
gratifying feature of this method is that the patients obtain 
relief without the immediate aid of a physician and without 
the use of a hypodermic needle and long before the full physi- 
ologic effect of adrenalin on the circulation, such as tremor, 
palpitation and pallor, becomes evident. 

Ephedrine. — This drug is quite similar to adrenalin in 
its physiologic effect, tliough slower in action. It is effective 
when given orally in % or % grain doses. When used alone 
or in conjunction with potassium iodide it is of greatest bene- 
fit in the subacute t3qDe of asthma. A dose of ephedrine taken 
in time will often abort a threatening attack. In hay fever, 
ephedrine is useful when taken orally or applied locally m 
the form of a spray or jelly. Ephedrine when taken internally 
may cause restlessness, tremor, sleeplessness and occasionally 
painful urination in the male. These effects may be partly 
overcome by combining ephedrine with some sedative. 
Ephetonin,^“ a synthetic ephedrine preparation, is said to be 
less toxic, though fully as efficient. A volatile synthetic 
ephedrine preparation marketed as Benzedrine Inhalant will 
often palliate an attack of sneezing, though it is ineffective m 

asthma. _ . 

Hypertension, when it occurs in asthma, is no contraindi^' 
tion to the use of either adrenalin or ephedrine. In fact, witn 
the relaxation of bronchospasm, the blood pressure tends to 
fall. 

♦The atomizer may be obtained from the Peralta Hospital, Oabland, Calif.. 
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Of the older roniedies which still maintain their traditional 

importance in the treatment of asthma, 
chiefly in tlie form of asthma powder, and the iodides. \\ hile 
the former is used mainly in aborting an acute attack of 
asthma, the latter are more useful in the subacute or chronic 
stages. The action of iodide is probably systemic as veil as 
local on the bronchial mucosa. Ten miniins of tlie standard 
solution of potassium or sodium iodide \vill ease expectora- 
tion and reduce dyspnea in a great majority of cases. Al- 
though the iodides are readily absorbed through the intestinal 
tract, they sometimes exert a more beneficial and more rapid 
effect when administered intravenously. For this purpose 
sodium iodide in 2-Gm. doses (20 cc. ampule) is available 
commercially. One, two or even three ampules may be ad- 
ministered within twenty-four hours in stubborn cases. 

When the acute attack is over the patient may become 
either entirely symptom-free and need no further treatment or 
the presence of chronic bronchial or sinus difficulty may become 
e\ddent. In either case an exhaustive physical examination 
including rhinologic, cytologic, roentgenologic and urinary 
studies are important. An existing pansinusitis, whether it 
complicates' hay fever or asthma, needs surgical interference. 
The principle underlying such treatment is the removal of 
diseased tissue and the establishment of ample drainage. In 
no way, however, must such treatment be aimed at the relief 
of the underlying disturbance, although incidentally, the pa- 
tient’s outlook for an “ultimate cure” is better in the pres- 
ence of healthy nasal chambers. In this regard, Weille’s 
studies'^ are interesting. Out of a group of 40 asthmatics 
operated on for pansinusitis, only 12 per cent have had com- 
plete rehef of symptoms for variable periods of time. 

^'F.ay examination of the chest will exclude "a coexisting 
tuberculosis, large tracheobronchial glands, pleural effusions, 
pulmonary tumors, foreign bodies in the bronchi, all of which 
complicate the asthmatic state. Most important 
ot all are bronchiectasis and atelectasis, which constitute the 
most common and most serious complications of asthma. The 
ormer is due to bacterial infection, which thrives well in the 
poorly aerated peripheral bronchial bed, while the latter is due 
c p uggmg of a bronchus with thick mucous secretions 
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causing collapse of the corresponding portion of the lung. On 
reexamining patients with chronic asthma, one often notes 
an absence of breath sounds over a given lung area, which 
may “clear” suddenly after a coughing spell or within twenty- 
four hours. At the same time another portion of the lung 
may become atelectatic. 

For the relief of bronchiectasis complicating asthma, pos- 
tural drainage is the measure of choice. The patient leans 
over the bed, his hands reaching the floor, and forces himself 
to cough for a period of three to five minutes. The procedure 
should be repeated two or three times a day and continued for 
months. While “cure” is out of the question, relief of symp- 
toms with diminution in the amount of sputum are common 
following this procedure. Ammonium chloride, T. I. D. in 3 
grain doses, '^l help to hquify the sputum. Recently'" 
postural drainage has been suggested in all asthmatic patients 
on the basis of relieving the “accompanying bronchial and 
pulmonary exudate.” 

For atelectasis, the treatment of choice is removal of the 
plug of mucus through a bronchoscope. This procedure, 
though unpleasant for the patient, is not dangerous, and is 
often extremely helpful. Such treatment, however, should 
not be used promiscuously. The patients should be carefully 
selected and at the same time should be subjected to a bron- 
chography with lipiodol for further diagnostic details. In fact, 
repeated lipiodol instillations without bronchoscopic drainage 
have been suggested as a therapeutic measure in infected 
asthma. This is not, however, an accepted method of treat- 
ment. 

Cytologic and urinary examinations may divulge a co- 
existing blood dyscrasia or a kidney affection, the correction 
of which will enhance the possibility for better results in the 
management of asthma or hay fever. 

The status of the “heart in asthma’”'' is still clouded with 
uncertainty. Logically, the right chamber should suffer be- 
cause of the increased resistance to the pulmonary circulation 
in asthma and its frequent concomitant emphysema. .r-Ray 
and electrocardiographic studies, however, fail to substantiate 
such an assumption. As to dyspnea on effort, the most im- 
portant symptom of cardiac embarrassment, this is so obscured 
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bv the pitlmonary dyspnea incident to the asthmatic slate, that 

the two cannot be diKerentiated. And yet, a daily dose of 

ly. to 3 grains of digitalis in the older patient wdh asthrna 
with feeble and rapid pulse, may be of some beneftt. Card a 
irregularities, when they occur, must be treated mdioiit regard 
to the coexisting asthma. 

The Treatment of the Exciting Cause.— The next step 
in the treatment of hay fever and asthma is concerned wth 
an allergic survey of the patient. Reference has already been 
made to the importance of the history in determining t le 
nature of the exciting factor. In this regard, the patient s 
environment, occupation and dietary have been particular \ 
stressed as the most common sources of trouble. A critical 
analysis of the skin test has been briefly presented. When 
neither the history of the case nor the skin tests prove helpful 
in determining the nature of the exciting factor, the follow- 
ing measures may be resorted to both for diagnostic and 
therapeutic purposes; 

1. Change oj Environment . — ^To this end, hospitalization 
is the procedure of choice. In the absence of such facilities, a 
change to a friend’s or relative’s home for a week or two may 
be helpful. Sometimes a change to a different bedroom, even 
in the same house, may bring about gratifying results. Re- 
lief thus obtained points to the environment as the source of 
trouble. Upon reentering bis however, the patient’s 

sjTuptoms may recur. Hence a systematic course of “allergic 
cleanliness” should be instituted before allowing the patient to 
reenter his old habitation. 

2. Allergic Cleanliness . — ^Allergic cleanliness differs from 
general “household cleanliness” in that the latter is directed 
toward 4e renaoval of dust, while the former is aimed at tlie 
ehmmaUon of its source. Experience has taught us that bed- 
dmg, overstuffed furniture and rugs are the most common 

and mattresses 

be either changed or encased in rubberized, 

t- fre^hhT comforters should be substituted 

(Vu S has hi rubber 

eculnUl/ ^ suggested as an efficient agent for pro- 
lecung pmow an^ ^ or P- 

Chenne^ Company. 660 Main SUeet. Cambridge, Massachusetts. 
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of Vultex is applied with an ordinary brush and allowed to dry 
overnight. This seals the bedding and makes it dust proof. 
Rugs and overstuffed furniture should be removed from the 
patient’s bedroom. Closets are dust collectors, hence they 
should be whitewashed and only freshly cleansed clothing be 
kept there. Furnace registers are apt to bring in a good 
amount of cellar dust, hence they should be covered with mus- 
lin, which acts as a partial filter. Perfumes, powders, disin- 
fectants, deodorants, moth-kilh'ng sprays, are common of- 
fenders and should not be permitted in the patient’s room. 
Whatever is washable, such as curtains, draperies, bedspreads, 
may be left in the room with impunity. 

The living room furniture, next in importance, as a dust 
producer, cannot be handled with the same ease as the bed- 
ding. Efforts should be made to obtain samples of stuffing 
from the divan, chairs, rugs, etc., and each sample should be 
soaked in decinormal sodium hydroxide and tested on the 
patient’s skin. In the presence of a positive reaction, the 
stuffing should be changed or the furniture eliminated. WTen 
this is impossible, the patient should remain in his own room 
for comfort. Sun parlor furniture and overstuffed scatter 
chairs are all possible sources of trouble and should be handled 
in like manner. 

The kitchen is usually least troublesome of all rooms, ex- 
cept for the presence of dusting powders and baking powders, 
which may be offensive to the patient. Usually, however, 
the patient is conscious of the ill effects of such products and 
tries to avoid them. A mouth and nose mask, consisting of 
10 layers of gauze and worn while dusting or washing, will act 
as an efficient fitter. 

The bathroom should be kept clear of powder and pc^' 
fumed soaps. Tooth powders and pastes often contain orris 
root, a common offender, hence, it is my practice to substitute 
these with common table salt for a trial period. 

These measures, in brief, constitute “allergic cleanliness. 

3. EUviination Diets. — Rowe’s elimination diet*'' may be 
instituted at the same time with allergic cleanliness. A tria 
period of seven to ten days is ample to determine the effects 
of each diet on the patient’s symptoms. If no relief is ob- 
tained within that period, foods are not likely offenders. An- 
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other form of trial diet consists of limiting the patient to one 
type of food, such as milk, for a period of three to five days. 

If improvement follows, additional foods are given each 
subsequent day, until the “offender” is determined mere 
sensitivity to milk is suspected, beef broth or thin gruel 
with maple syrup may serve as the initial food. (See appen- 
dage n.) 

Desensitization. — In a good many cases the exciting al- 
lergen is elusive, in others, though found, it cannot be elimi- 
nated, as often is the case in pollen-sensitive patients or in the 
occupational allergies. In such instances we must resort to 
the third method oj treatment, viz.; an attempt to change the 
reactivity of the patient’s tissues by desensitization. Desensit- 
ization may be specific, when the treatment is carried out with 
an extract of the offending substance, or it may be nonspecific 
when any shock-producing agent, such as milk, pepton or 
tuberculin is injected into the patient parenterally. 

Specific Desensitization, — ^Any substance which is causa- 
tive of the patient’s symptoms and which produces a positive 
skin reaction, can be utilized for specific desensitization. The 
first step in desensitization is to establish the extent of the 
patient’s tolerance for the indicated allergen. In the case of 
pollens, a concentration of 1: 50 can be purchased from any 
of the several commercial houses and dilutions of 1: 500, 
1; 5000, and 1: 25,000, prepared with saline under sterile 
conditions. Some biological houses offer the poUens already 
prepared in the various dilutions. The patient’s forearm is 
then cleansed with alcohol and a drop from each of the pol- 
len dilutions is placed over its anterior surface. Using a fine 
scalpel or the sharp point of a needle, each site is gently 
scarified, always starting with the weaker dilution and working 
up to the most concentrated one. Within twenty to thirty 
minutes a characteristic reaction with whealing pseudopod 
formation and surrounding erythema will appear. The rnore 
concentrated the extract, the stronger the reaction, so that 
the weaker dilutions of 1: 5000 or 1; 25,000 may fail to react 
at all. Treatment is then instituted with that dilution which 
tails to produce any appreciable reaction. 0.10 cc. of such a 
dilution IS a safe initial dose. If the local reaction from the 
tir.M doi^e does not exceed the size of a silver dollar, it is safe 
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to increase tlie following dose by 0.10 cc. And so each subse- 
quent dose is estimated by the extent of local reaction from the 
preceding one. An extensive swelling at the site of injection 
always calls for a repetition or even a diminution of the pre- 
vious dose. The change from a weaker to a stronger dilution 
must be exercised with a great deal of care and caution. 
While there are no fixed rules for this procedure, the following 
suggestions may be accepted as a working basis: 

If the last dose is 0.4 cc. of 1: 25,000 dilution, the next 
rose may be 0.1 cc. of 1: 5000 dilution. 

If the last dose is 0.9 cc. of 1 : 5000 dilution, the next dose 
may be 0.1 cc. of 1: 500 dilution. 

If the last dose is 0.9 cc. of 1: 500 dilution, the next dose 
may be 0.1 cc. of 1: 50 dilution. 

As to the number of doses needed in each case, no one can 
venture to guess, for each patient is a “case unto himself” and 
his needs are determined by the severity of his symptoms, by 
the average concentration of pollens in his district and above 
all by his inherent response to treatment. The first year of 
pollen treatment is the trial period and the patient should 
be informed about this at the outset, so that a poor result may 
not reflect unfavorably on the physician nor on the method 
employed in treatment. 

The aim in pollen therapy, and for that matter in all 
therapy by desensitization, is to raise the patient’s tolerance 
for the given allergen, to a maximum. In one case it may take 
10 pollen doses, while in another 50 pollen doses, to accom- 
plish the same results; moreover, the final or optimal dose 
may in one instance be 0.1 cc. of 1 : 500 dilution, while in an- 
other a whole cubic centimeter of 1:50 concentration. Hence, 
it is fallacious to undertake such therapy with any performe^^ 
schedule of “doses. One must “feel his way in the dark 
and forge ahead cautiously and wait for the appearance of the 
poUen season to decide on the efficacy of the treatment. 
Granted that the patient has been brought up to his maximuin 
level, that attempts to further increase the dosage meet wit 
obstinate resistance in the form of large local reactions or 
even constitutional reactions, does it mean that the patient 
have desired relief the coming season? In a large percentage 
of cases, y'es, but in the others relief may be slight or nil. 1 
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is these poor results in pollen therapy that bother us a lot and 
so far no one has ventured a final word as to their cause. It is 
generahy accepted, however, that failure in pollen therapy 
may be due to insufficient treatment, to the existence of ad- 
ditional sensitivities, to structural intranasal abnormalities, to 
coexisting nutritional disturbances or to an inherent refrac- 
toriness of the tissues to therapy. A search for all such factors, 
and where possible, their elimination or correction may bring 
about better therapeutic results in the future. ^ At all times, 
however, it is well to bear in mind that desensitization in man 
is a relative and not an absolute procedure and that a 
heavy pollen season invariably means a larger number of poor 


results. 

There are four generally accepted methods of desensitiza- 
tion. We shall consider them in order of their importance: 

1. Preseasonal Method . — ^Here the treatment is instituted 
four to six months before the expected date of poUination and 
doses are given at weekly intervals. With the onset of the 
season, the last dose may be decreased one third and re- 
peated at seven to ten day intervals to the end of the season. 
If a patient proves resistant to treatment, smaller but more 
frequent doses may be given at three to four day intervals. 
An overdose after the onset of the season may precipitate 
severe and persistent hay fever. 

2. Perennial Method.^'^ — ^At the completion of a season’s 
treatment, the final dose may be maintained throughout the 
following nine months at four-week intervals. By this time, 
a change to fresh pollen extracts will necessitate a diminution 
in dose and from then on the treatment is again continued 
with increasing doses to the point of maximum tolerance. Not 
all patients, however, so treated can maintain a fixed tolerance 
so that after the third or fourth month the local reactions may 
b^ome large and consequently the dose has to be reduced 
After two or three years of perennial treatment, a fairlv 
stabilized tolerance for a higher concentration of the Dollen'^ 
becoiuK established and only at this time are the results almost 
mvanably saMactory. A serious disadvantage of tSs mS 
IS the need of constant ^isits to the doctor throughout thp 
>ear. which is often depressing to the patient ^ ^ 

- Ciucasona? Method.-^, is applicable in those cases 
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who first come for treatment after the onset of symptoms. 
Here, the daily administration of small doses of pollen extract 
with the addition of 0.25 cc. of stock catarrhal vaccine every 
fourth or fifth day is apt to give the patient some reh'ef. Again 
it should be remembered that an overdose at this time may 
precipitate most severe and lasting symptoms. 

4. The Rush Method }^ — few days before the expected 
date of pollination the patient is placed in the hospital under 
close supervision and is given small though increasing doses 
of pollen at one or two hour intervals. This procedure is re- 
peated for several days and the patient discharged. Though 
good therapeutic results are claimed for this method, the rapid 
cumulative effect of the pollens with a possible resultant con- 
stitutional reaction nullify its advantages. 

Constitutional reactions are best treated by preventing 
them. This can be accomplished by carefully estimating the 
indicated dose and by avoi^ng the injection of pollen directly 
into the circulation. 'When it occurs, the constitutional re- 
action is combated by placing a tourniquet above the site of 
inoculation and by administering adrenalin in suffidently large 
doses to overcome the symnptoms. I have found that a tight 
elastic placed above the point of inoculation will retard the 
absorption of pollens and lessen the tendency to constitutiona 
reactions. This is particularly indicated in patients who are 
highly sensitive to pollens. 

■l^atever has been said in regard to pollen therapy 
equally applicable to the use of any other allergenic extract 
for desensitization in either hay fever or asthma. Since the 
allergenic potency in some substances is more active than m 
others, it is important to carry the dilutions high enough even 
to 1: 1,000,000, in order to obtain a safe initial dose for 
therapy. 

Nonspecific Desensitization. — ^Any substance wnicn, 
when injected parenterally, produces a general reaction in the 
body, tends to alter the reactivity of the tissues to specihe 
irritants. '\\Tiile the mechanism here involved may actual) 
stimulate the immune processes in the body it is, nevertheless, 
nonspecific in that the therapeutic results are related not to 
the substance injected, but to the reaction it produces. Thus, 
milk, blood serum, whole blood, pepton, sulphur in oil, tuber- 
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culin and vaccines are commonly used for the production of 
such reactions. Although the response to such treatment m 
hay fever and asthma is variable, the procedure is nevertheless 
justifiable, when other measures fail to produce results. Of 
the several shock substances suggested for use, milk in 10 cc. 
doses, 1 to 5 per cent pepton in 1 cc. doses and whole blood 
withdrawn from the patient’s cubital vein and reinjected into 
the buttocks in 10 cc. doses, are commonly employed. Intra- 
venous injections of all such substances should be guarded 
against. 

Vaccines are the most valuable nonspecific measures. 
Rackemann’s^'* tenets for vaccine therapy; “no reactions, no 
results,” whether one uses autogenous or stock vaccines, still 
hold good. In our hands tuberculin has not proved advan- 
tageous over other types of vaccine. A good stock catarrhal 
vaccine will usually serve the purpose. In administering 
vaccines it is well to start with a smaU dose of 0.2 5 cc. and in- 
crease it by 0.1 cc. at four to seven-day intervals. One always 
aims to obtain a local reaction the size of a silver dollar. 
Occasionally we see a patient who is sensitive to bacterial pro- 
teins and whose asthma becomes aggravated within two to 
twelve hours after the injection of vaccine. In such instances 
the vaccine should be diluted with saline 1: 100 and treat- 
ment instituted with 0.1 cc. of this dilution. At aU times 
should the dose be kept below its injurious level. Reports in 
the literature on the particular advantages of autogenous vac- 
cines are not lacking (Thomas-Asthma) but in many trials 
we have never been able to substantiate such claims and an ex- 
tensive experience shows results with stock vaccines quite the 
same as those with autogenous. 

Oral Desensitization. — ^When a sensitivity to the inges- 
tion of certain foods is responsible for hay fever or asthma 
desensitization by the subcutaneous method is ineSective^ 
Here oral desensitization may be tried. The technic of oral 
desensiuzation is as foUows: 1 drop of the offending food feag 
white or milk) is diluted in 1 quart of water and a teasnora 
of the mixture is taken three times a day, after meals^ Tf 
no ill effects follow, the same amount of food is diluted in a 
pint of water and again three teaspoons taken a dav Thp 
quantity of diluent is gradually decreased from day io day 
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until it consists of only one ounce of water. From then on 
the quantity of food is increased instead of diminishing the 
amount of diluent. Thus we add 2, 3, 4, 5 drops of the food 
to the ounce of water until the patient is able to take the whole 
food with impunity. Theoretically this method works out 
better than practically, but at the same time it is worthy of 
trial. Nonspecific oral desensiUzation as had been advocated 
by Urbach, at first with heterogenous and later on with 
homologous propeptons have not created sufficient enthusiasm 
in this country to deserve unreserved recommendation. 

OTHER METHODS OP TREATMENT 

Satisfactory results in the treatment of hay fever and 
asthma with viosterol in high concentration (10,000 units) 
have been reported by Rappaport”® ct al. Commencing about 
ten days before the expected date of pollination, 4 to 10 drops 
of the drug are administered daily. l^Tiere tolerance permit®; 
the dose may be increased up to 60 minims a day. When 
treatment with viosterol was combined with specific desensiH- 
zation the end-results were more satisfactory. The treatment 
of asthma with hormones of the adrenal cortex and sodium 
chloride as recently proposed by Pottenger,-''e/ al., offers a 
direct approach to the host on the basis of a hormone de- 
ficiency. We shall be hopefully awaiting further developments 
of this method. Beckman""’ reports his results on the^ treat- 
ment of hay fever with large doses of hydrochloric acid an 
finds them comparable to the results obtained from treatment 
by desensitization. Our own experiences with this method 0 
treatment are scant. The use of nose and mouth masks is 
often indicated in the occupational allergies, such as in bakers 
who are sensitive to flour and who fail to obtain palliation 
through specific desensitization. Such masks, though cumber- 
some and conspicuous looking, enable the patient to gain some 
comfort at his work. Air conditioning"'^ in pollen disease is 
helpful, at least as long as the patient remains in the air- 
filtered room. Upon leaving the room, however, the symp- 
toms recur. Hence, air conditioning should be used only as 
an adjunct to, but not as a substitute for, specific desensitiza- 
tion. 
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Nasal ionization for tlie treatment of vasomotor rhinitis 
as proposed by Warwickf' has received considerable atten- 
tion of late. This metliod is still new and though apparently 
productive of immediate relief in about 50 per cent ^of the 
cases, its possible injurious effect on the nasal mucosa*® calls 
for rational conservatism. 


SUMMARY 

In retrospect, the question may arise as to what consti- 
tutes the recent advances in the treatment of hay fever and 
asthma? Since Noon and Freman’s introduction of specific 
therapy in poUen disease and the subsequent application of 
this method to other forms of vasomotor rhinitis and of 
asthma, there has been but little progress on this subject. 
Emphasis, however, has been noted throughout the literature 
on the fimdament^s of allergy and on its chemical and im- 
munologic phases. Only through such broader concepts of the 
subject is an approach to rational therapy possible. These 
tendencies are witnessed in Rackemann’s““ recent review on 
the progress of allergy: out of 372 publications he selected 111 
as representative of the best thoughts on the subject. Of 
these 111 only 4 are given to “treatment,” while the others 
deal with the various phases of allergy at large. And yet, clini- 
cal experience tends to crystallize the adaptation of current 
therapeutic measures and these we have attempted to stress 
in this communication. One other fact is worthy of com- 
ment. The allergic concept of asthma and hay fever has sent 
into oblivion some of the older measures of which physicians, 
in the preallergic era, availed themselves. Amongst these, 
balneotherapy, physiotherapy, hydrotherapy, general tonic 
measures, were most noteworthy. So thoroughly have all these 
been forgotten, that their consideration anew might justly be 
included in the “Recent Advances.” But the subject is vast 
and would in itself form an important communication. 

APPENDIX I 

A suggestive list of foods and inhalants for use in routine 
s -m-lesting of patients. This list should be supplemented by 
such other proteins as may be indicated from the history of the 
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Foods: 


Cereals. 

Meats. 

Fish. 

Shell-fish. 

Vegetables. 

wheat 

beef 

haddock 

crab 

potato 

lye 

veal 

halbiut 

lobster 

tomato 

barley 

lamb 

salmon 

oyster 

asparagus 

com 

chicken 

cod 

shrimp 

beet 

oats 

pork 

mackerel 

clam 

cabbage 

rice 


flounder 

scallop 

onion 

Frttils. 

Miscellaneous. 

Nuts. 

Egg and milk. 

carrot 
kidney bean 

apple 

cinnamon 

almond 

egg white 

lima bean 

pineapple 

poppyseed 

walnut 

egg yolk 

lettuce 

ijanana 

nutmeg 

cocoanut 

milk (cow) 

mushroom 

pear 

mustard 


lactalbumin 

sweet potato 

peach 

ginger 




plum 

buckwheat 




orange 





grapefruit 





grape 





olive 





cheery 





strawberry 





Dusts: 






Epidermals. 


Miscellaneous. 



cat hair 


kapok 



dog hair 


cottonseed 



cattle hair 


house dust 



horse dander 


fla.tseed 



hog hair 


orris root 



feathers 


pyrethrum 



chicken 


bo.'cwood 



duck 
goose 
goat hair 
sheep wool 

Pollens: These vary with different localities. Hence it is essential to establish a 
familiarity with the important pollen flora, of a given area before under- 
taking pollen tests. Mr. Durham of the Abbott Laboratories has always 
been cooperative in rendering such information. 

APPENDIX n 


ROII^E’S “ELLMiyATIOH DIETS" 


Cereal 

Bread 

Meat or Fish 

Vegetables 

Fruits and jams and 
fruit drinli 


Diet No. I. 

Diet No. 2. 

Diet \c 

rice 

com 

rice 


tapioca 

rj-e 

rice biscuit 

com pone 

lye-rice 

lamb 

bacon 

chicken 

beef 

lettuce 

squash 

tomatoes 

spinach 

asparagus 

beets 

carrots 

peas 

artichokes 

string beans 

lemons 

pineapple 

grapefruit 

pears 

apricot 

pears 

peaches 

prunes 

peaches 

sugar 

sugar 


3 . 
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MisceUaneous. 


sugar Mazola oil 

olive oil salt 

salt Karo com syrup 

gelatin 

s>Tup made 
from cane 
sugar flav- 
ored with 
maple. 

olives (unstuffed) 


IVesson oil 

salt 

gelatin 

syrup made from cane 
sugar flavored with 
maple. 
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Foods: 


Dtisls, 


Cereals. 

Meals. 

Fish. 

Shdl-fish. 

Vegetables. 

wheat 

beef 

haddock 

crab 

potato 

rye 

veal 

halbiut 

lobster 

tomato 

barley 

lamb 

Salmon 

oyster 

asparagus 

com 

chicken 

cod 

shrimp 

beet 

oats 

pork 

mackerel 

clam 

cabbage 

rice 


flounder 

scallop 

onion 

Fruits. 

Miscellaneous. 

Nuts. 

Egg and milk. 

carrot 
kidney bean 

apple 

cinnamon 

almond 

egg white 

lima bean 

pineapple 

poppyseed 

walnut 

egg yolk 

lettuce 

banana 

nutmeg 

cocoanut 

milk (cow) 

mushroom 

pear 

mustard 


lactalbumin 

sweet potato 

peach 

ginger 




plum 

buckwheat 




orange 





grapefruit 





grape 





olive 





cheery 





strawberry 





Is: 

Epidermals. 


Miscellaneous. 



cat hair 


kapok 



dog hair 


cottonseed 



cattle hair 


house dust 



horse dander 


flaxseed 



hog hair 


orris root 



feathers 


pyrethrum 



chicken 


boxwood 



duck 
goose 
goat hair 
sheep wool 

Pollens: These vary with different localities. Hence it is essential to establish a 
familiarity with the important pollen flora, of a given area before under- 
taking pollen tests. Mr. Durham of the Abbott Laboratories has always 
been cooperative in rendering such information. 
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Cereal 

Bread 

Meat or Fish 

Vegetables. . . 


Fruits and jams and 
fruit drinks 


ROUTE’S “ELIMINATION DIETS” 


Diet No. I. 

Diet No. 2. 

Diet No. 

rice 

com 

rice 


tapioca 

ly-e 

rice biscuit 

com pone 

rye-rice 

lamb 

bacon 

chicken 

beef 

lettuce 

squash 

tomatoes 

spinach 

asparagus 

beets 

carrots 

peas 

artichokes 

string beans 

lemons 

pineapple 

grapefruit 

pears 

apricot 

pears 

peaches 

prunes 

peaches 

sugar 

sugar 
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Miscellaneous 


sugar Alazola oil 

olive oil salt 

salt Karo com syrup 

gelatin 

syrup made 
from cane 
sugar flav- 
ored with 
maple. 

olives (unstuffed) 


Wesson oil 

salt 

gelatin 

syrup made from ranc 
sugar flavored with 
maple. 
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RECENT ADVANCES IN DTETOTHERAPY 

I WANT to present three cases to illustrate the importance 
which food has come to play in the study and practice of 
medicine. 

Case I. — The first patient is an American schoolboy of fourteen who 
entered the hospital because of marked weakness and pain in the legs. The 
family and past history are negative. He lives in unhygienic surroundings 
and has been a peculiar eater, largely by choice. He has not been eating any 
fruit and an almost negligible quantity of vegetables. He began to have 
trouble with pain in his feet last June. He attributes this to fallen arches. 
Ho noticed “hard swelling” in the muscles both below and above the knees. 
SLx weeks ago he developed marked weakness, and for the last four weeks it 
has been impossible for him to walk across the street. For the last few weeks 
he has had to go about on crutches. He has had sore gums which bleed on 
brushing the teeth. 

Physical examination shows marked pallor of the skin. He is poorly 
developed. The gums are red. The alveolar tissue is spongy and hypertrophic 
and ulcerated at the edges. The molars are loose. There is marked tenderness 
over the epiphyses of the femur and tibia of both lower extremities. 

The urine is negative, the hemoglobin is 95 per cent, the red count is 
4,530,000, and the white count is 10,500. The blood smear is normal and 
the platelet count is 335,000. 

His only treatment has been an addition to the hospital diet of 200 cc. 
of orange juice three times a day, which he has received for four weeks. His 
sjTnptoms and signs have disappeared entirely on this regime. This patient 
was suffering from scurvy, one of the diseases knowm to be the result of a 
vitamin deficiency. 


Eijkman’s’ observation in 1897 that fowls acquired poly- 
neuritis on a diet of polished rice gave a new approach to the 
study of disease. With Funk’s contribution in 1910 that 
beriberi is the result of a deficiency in what he termed a 
vitamin, the way was cleared for the great progress that has 
been made in our studies on nutrition. But as so often hap- 
pens, following new discoveries, our enthusiasm tends to lead 
us into therapy which our present knowledge does not justify. 
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It is, therefore, wise to consider how much we know about 
dietetic therapy. 

We have learned much about the vitamins in recent years. 
We know that the absence of a vitamin can produce severe 
diseases which clear up almost miraculously with the introduc- 
tion of the necessary foodstuff. 

The disease known as xerophthalmia responds to the ad- 
ministration of vitamin A, beriberi to vitamin B, scurvy to 
vitamin C and rickets to vitamin D. Also we have learned 
much about the nature of these vitamins. Vitamin B has been 
crystallized and has the chemical form of a hydrochloride of 
picrolonic acid. C is known to be 1 -cevitamic acid and D is a 
sterol. Hence, these substances are chemical compounds 
which we believe may act as catalysts; that is, they aid or 
hasten what otherwise may be an ineffective chemical re- 
action. Vitamin B seems to influence the oxidation of carbo- 
hydrates. Vitamin C has been shown to be a strong reducing 
agent in the test tube. Vitamin D influences the action of 
calcium and phosphates in the bones although it is not yet 
known in what way it does this. 

We have also learned much about how the vitamins af- 
fect the body and its different systems. Vitamin A influences 
the epithelial tissues of the body and in its absence the skin 
tends to become comified. A reduction of tone and motility of 
the gastro-intestinal tract and a polyneuritis follows a defi- 
ciency in vitamin B. An absence of vitamin C results in a lack 
of an intercellular cementing substance with a resulting leakage 
or extravasation of blood into the tissues. Vitamin D aids the 
absorption of calcium from the intestinal tract and seems to in- 
fluence the chemistry of calcium and phosphorus within the 

body. , . , „ 

In addition to these facts, which are now generally ac- 
cepted there has been a large amount of information reported 
from laboratory studies which cannot be dealt with completely 
at this time and some of which is in dispute. Some workers 
report that vitamin A specifically stimulates the intestinal 
mucous membrane and directly or indirectly the formation of 
blood platelets. An atrophy of the intestinal villi is said to 
occur in the absence of this vitamin. A lack of Htamin B is 
said to result in congestion and hemorrhage into the bone 
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marrow. Also it is said to produce an atrophy of lymphoid 
tissue with a lymphopenia characteristic of nutritional changes. 

Interesting as tlrese findings may be, the clinician must re- 
member that they are still in the phase of investigation. If, 
for example, a lack of vitamin B produces atrophy of lymphoid 
tissue and a lymphopenia, it does not follow that tlie finding 
of a lymphopenia should necessarily be treated with vitamins. 

The question of how far we should go in using vitamins is 
hard to evaluate at the present time. Some verj^ good men 
have advanced the idea that many symptoms may be the re- 
sult of an insufficient amount of these substances. However, 
we must not forget that a very small amount of a vitamin is 
required to eradicate completely all vestiges of those conditions 
like scurvy, which are known to be caused by an inadequate 
intake of a vitamin. Therefore, one should be cautious about 
attributing other conditions, frequently with indefinite symp- 
toms, to an insufficiency of vitamins, particularly if the pa- 
tients seem to be taking a normal diet. Certainly it is true, 
that in this period when the population is “vitamin conscious” 
very few persons take an insufficient quantity. The diet of 
most adult Americans contains enough vitamins to prevent 
the picture of a severe insufficiency such as occurs in beriberi 
and scurvy. The present free use of vitamin mixtures either 
with or without a doctor’s sanction would seem to preclude an 
insufficient intake in most patients. 

Therefore, if indefinite complaints of bodily aches, chronic 
indigestion, lack of vitality, etc., depend upon a vitamin lack, 
it is reasonable to believe that in some cases the difficulty may 
be an inability of the body to utilize the vitamin rather than an 
inadequate supply. 

The second patient illustrates another group of diseases 
which can be relieved by diet. 


Case n.— This thirty-sis-year-old married clerk entered the hospital be- 
cause of pereislent weakness and fatigue of two years' duration. The family 

mn u She felt perfectly well untU twenty-two 

months before admission when she caught cold and suffered from headache 
malaise, anorexia, weakness and fever. She remained in bed for four <,r,A ’ 

she began a slow convalescence which was marked 
fatigue, dyspnea, palpitation and weakness. By fall she wa<; i 

half a day but with great effort. Two months ago Te wa^ Tt^S ° 
by what she described as an “awful dead, all gone feeling." Her physical Sd 
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It is, therefore, wise to consider how much we know about 
dietetic therapy. 

We have learned much about the vitamins in recent years. 
We know that the absence of a vitamin can produce severe 
diseases which clear up almost miraculously with the introduc- 
tion of the necessary foodstuff. 

The disease known as xerophthalmia responds to the ad- 
ministration of vitamin A, beriberi to vitamin B, scurvy to 
vitamin C and rickets to vitamin D. Also we have learned 
much about the nature of these vitamins. Vitamin B has been 
crystallized and has the chemical form of a hydrochloride of 
picrolonic acid. C is known to be 1 -cevitamic acid and D is a 
sterol. Hence, these substances are chemical compounds 
which we believe may act as catalysts; that is, they aid or 
hasten what otherwise may be an ineffective chemical re- 
action. Vitamin B seems to influence the oxidation of carbo- 
hydrates. Vitamin C has been shown to be a strong reducing 
agent in the test tube. Vitamin D influences the action of 
calcium and phosphates in the bones although it is not yet 
known in what way it does this. 

We have also learned much about how the vitamins af- 
fect the body and its different systems. Vitamin A influences 
the epithelial tissues of the body and in its absence the skin 
tends to become cornified. A reduction of tone and motility of 
the gastro-intestinal tract and a polyneuritis follows a defi- 
ciency in vitamin B. An absence of vitamin C results in a lack 
of an intercellular cementing substance with a resulting leakage 
or extravasation of blood into the tissues. Vitamin D aids the 
absorption of calcium from the intestinal tract and seems to in- 
fluence the chemistry of calcium and phosphorus within the 
body. 

In addition to these facts, which are now generally ac- 
cepted, there has been a large amount of information reported 
from laboratory studies which cannot be dealt with completely 
at this time and some of which is in dispute. Some workers 
report that vitamin A specifically stimulates the intestinal 
mucous membrane and directly or indirectly the formation of 
blood platelets. An atrophy of the intestinal villi is said to 
occur in the absence of this vitamin. A lack of vitamin B is 
said to result in congestion and hemorrhage into the bone 
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marrow. Also it is said to produce an atrophy of lymphoid 
tissue with a lymphopenia characteristic of nutritional change^. 

Interesting as these findings may be, the clinician must re- 
member that they are still in the phase of investigation. If. 
for example, a lack of vitamin B produces atrophy of lymphoid 
tissue and a lymphopenia, it does not follow that the^ finding 
of a lymphopenia should necessarily be treated with vitamins. 

The question of how far we should go in using vitamins is 
hard to evaluate at the present time. Some ver>' good men 
have advanced the idea that many symptoms may be the re- 
sult of an insufficient amount of these substances. However, 
we must not forget that a very small amount of a vitamin is 
required to eradicate completely all vestiges of those conditions 
like scurvy, which are known to be caused by an inadequate 
intake of a vitamin. Therefore, one should be cautious about 
attributing other conditions, frequently wth indefinite sjunp- 
toms, to an insufficiency of vitamins, particularly if the pa- 
tients seem to be taking a normal diet. Certainly it is true, 
that in this period when the population is “vitamin conscious’’ 
very few persons take an insufficient quantity. The diet of 
most adult Americans contains enough vitamins to prevent 
the picture of a severe insufficiency such as occurs in beriberi 
and scurvy. The present free use of vitamin mixtures either 
with or without a doctor’s sanction would seem to preclude an 
insufficient intake in most patients. 

Therefore, if indefinite complaints of bodily aches, chronic 
indigestion, lack of vitality, etc., depend upon a vitamin lack, 
it is reasonable to believe that in some cases the difficulty may 
be an inability of the body to utilize the vitamin rather than an 
inadequate supply. 

The second patient illustrates another group of diseases 
which can be relieved by diet. 


Case n.— This thirty-six-year-old married clerk entered the hosoitil 1.^ 
cause of persistent weakness and fatigue of two years’ duration r m 

and past histor>^ are irrelevant. She felt perf«tlv weT? 
months before admission when she caught cold and suffered “from 
malaise, anorexia, weakness and fever She rem,; .i . headache, 

half months after which she began a slow convalescent SuS' “ 

by fatigue, dyspnea, palpitation and weakness Bv^elwi. 
half a day but with great effort. Two months avo che 
by what she described as an “aniul dead, Si'eSf SS 
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shfe was anemic and advised rest. About three months brfore entry she began 
to be troubled with nausea, vomiting and gagging after eating. 

Physical esamination revealed an emadated woman with a lemon yellow 
tint to the skin. The face was drawn. The sderae were very white. Many 
flame-shaped hemorrhages were present in both fundi. At the time of entry' 
her hemoglobin was only IS per cent, red blood count 880,000 and white blood 
count 3800. The red cells showed marked achromia, anisocytosis, poikylocytosis, 
normoblasts, polychromatophilia and stippling. No platelets were seen. Fol- 
lowing one transfusion and intramuscular injections of liver extract she began 
to Improve. After one month the hemoglobin was 86 per cent, the red blood 
count was 5,480,000 and the white blood count was 8S00. Now she feels 
perfectly well. 

This patient suffers from pernicious anemia, a disease 
which presents, or at any rate emphasizes, certain problems 
which scurvy does not. Scurvy develops in a normal person 
from an inadequate supply of vitamin C, whereas pernicious 
anemia may occur on a normal diet with an inadequate gastric 
function. The patient with pernicious anemia develops symp- 
toms because of an inability to manufacture from a normal diet 
something essential to the body. Therefore, the clinician must 
remember that there are at least two factors in the study and 
treatment of deficiency diseases. One is the amount of es- 
sential substances available in the diet. The other is the 
ability of the body to utilize these substances. 

With our present limited knowledge of the subject, it is 
alluring but dangerous to speculate on how many of our 
medical problems are associated with a deficient state. Pel- 
lagra and sprue are two clinical entities which seem closely 
allied to pernicious anemia. Both are benefited by dietetic 
treatment. Brewer’s yeast and fresh liver are said to be es- 
pecially rich in the pellagra-preventive substances. Sprue is 
reported to be relieved by liver extract. Although the three 
diseases have certain qualities in common they present a suf- 
ficiently characteristic picture to make possible a clinical dif- 
ferentiation. We have yet to learn what causes these various 
pictures. Are they the result of a difference in the utilization 
of the same foodstuffs, and if so, upon what does the difference 
in uUlization depend? As an evidence of how little we know 
about this problem is the fact that as late as 1934 one of the 
standard te.xtbooks retained sprue under the infecUous dis- 
eases Our lack of knowledge about this group of diseases 
emphasizes that we should not expect to cure all patients that 
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suggest a deficiency by Uie simple means of giving a normal 

Finally, I want to present very briefly this last case for 
your consideration because it involves the mineral content ol 

the food. 

Case m— This young boy of ten years was brnucht mm the 
department following an automobile accident. «c was no^urt sctiou:- y. Vu 
an i-ray was Uken of his leg for a possible fracture. The film rc^cahd a 
healed rickets. The patient is now well but is of interest bccau:-e be 
cndcnce of a former illness which was produced by a diet madcqinte m 
N-itamin D, phosphorus, or both. The case is an example of the import-mrc 
which diet plays in providing the body with sufliricnt mineral,-. 

Our knowledge about the effect of minerals on (he body 
has increased rapidly of late. We have learned that certain 
minerals are essential to the normal functioning of tissues, as 
for example, iodine in relation to the thyroid, iron to the blood, 
calcium and phosphorus for the bones. 

The salts maintain the reaction of the blood and control 
the osmotic pressure in the organism. An imbalance in the 
amount of the various minerals and salts results in widespread 
systemic effects. Alkalosis is met with not uncommonly from 
continued loss of chlorides through vomiting and the alkaline 
treatment of peptic ulcer. Many of the symptom? of heat 
exhaustion have been traced to an excessive loss of sodium 
chloride in the sweat. 

Our recent knowledge has supplied us witli therapeutic 
triumphs. The treatment of heat exhaustion witli sodium 
chloride is of distinct value. The great contribution to oiir 
therapy in lead poisoning came from Aub’s study of tlic be- 
havior of minerals within the body. 

More recently it has been reported that an acid base diet 

IS useful m treating patients with renal calculi of a certain 
type. 

We can look forward to further advances in Uierapv. Fur- 
Ae bSrSm behavior of minerals within 
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amount of minerals which the body requires is small. The 
normal adult needs roughly 0.015 Gm. of iron, 1.32 Gm. of 
phosphorus and 0.68 Gm. of calcium per day. Therefore, the 
actual needs of the body are easily supplied. The profession 
is facing the same problem that has so often presented itself 
with any new knowledge. The public ^v^II become “mineral 
conscious,” and we can look forward to a wave of injudicious 
treatment. 

Only the discriminating use of our new knowledge by the 
profession can serve as a brake against fooh'sh therapy and 
quackeries which always arise at such a time. 
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Boston 


CERTAIN ASPECTS OF THE COMMON COLD 

Little is known regarding environmental factors as a 
cause of colds. The hypothesis is presented by Kerr and 
Lagen^ that the disease represents a failure of the body to 
adjust itself to a varying environment, as against an infectious 
origin. In support of this theory, presumably susceptible 
subjects under conditions arranged for maximum comfort, 
failed to develop colds under intimate exposure to individuals 
in the early stages of the disease or after inoculation with 
nasal secretion from persons with colds. 

The greatly increased incidence of colds during the colder 
months of the year lends support to atmospheric conditions as 
a factor. Van Loghem* noted that epidemics of colds in Hol- 
land follow sharp drops in temperature. Milam and Smillie^ 
also found that outbreaks of colds in the tropics coincided with 
sudden fall in temperature of a few degrees. PauF states 
that epidemics of colds occurred on the research vessel 
Carnegie after many days or weeks out of port after the ship 
entered a cold current from warmer waters. 

The investigations of Rossbach,® Muller, “ Miller and 
Noble’ and Mudd, Grant and Goldman® suggest that chOling 
of the body surface in animals and man may induce changes 
favorable to local invasion of the mucous membranes by or- 
ganisms already present and otherwise harmless. 

^Tr. Assoc. Amcr. Phys., 49 : 24S, 1934. 

’Jour. Hyg., 28; 33, 1928-29. 

*Jour. Exp. Med., 53: 733, March, 1931. 

‘Paul and Freese: Amer. Jour. Hyg., 17: S17, May 1933 

‘Berl. klin. Woch., 1882. ’ 

‘Deutsche kliiuk, 1903-04. 

'Jour. Exp. Med., 24; 223, 1916. 

‘Ann. Otol., Rhinol. and Laryngol., March, 1921. 
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In spite of such observations, there is nothing to support 
the belief that environmental factors alone are of importance. 
The great frequency of exposure in wet weather, wet feet, 
sitting in wet clothes or draughts and rapid cooling when over- 
heated without ill effects is suggestive of little more than a 
chance relation. It is difficult to estimate the importance of 
lowered temperature, in view of the tendency in cold weather 
to live in crowded and poorly ventilated rooms with consequent 
greater opportunity for spread by contact. 

Nansen’s often quoted experience of freedom from colds 
among members of his expedition under exposure to the 
rigorous climate of the far North is against exposure to cold 
as a factor. The development of colds and coughs among 
many of his party when, on their return, they landed at a 
thickly settled port, is strikingly suggestive of a contagious 
origin. 

The investigation of small isolated communities has ap- 
parently established spread of the disease by transmission from 
person to person. Studies in certain Eskimo settlements 
(Greenland) by Heinbecker and Irvine-Jones® and in Long- 
year City (Spitzbergen) by Paul and Freese^® indicate that 
outbreaks of colds arise from exposure to persons from with- 
out and involve a large proportion of the population. Paul 
and Freese find in a group of 500 persons in Longyear City 
that colds are largely concentrated into an explosive epidemic 
following the annual resumption of steamer traffic with Nor- 
way. They suggest that the population is too small to permit 
transfer of the inciting agent from person to person with suf- 
ficient frequency to retain its original virulence and give rise 
to an epidemic during the months of isolation from the out- 
side world. 

A filtrable virus was suggested as the cause of colds by 
the investigations of Kruse^^ and Foster.*- Dochez and his 
associates have made additional contributions of great value. 
They find that anthropoid apes and especially chimpanzees 
are susceptible and that infection is readily communicated 
from man to the ape and from one ape to another. The dis- 

'Jour. Immunol., IB: 395, 1928. 

“Amer. Jour. Hyg., 17: SIT, May, 1933. 

“Munch. Med. Wchnschr., 61: 1S47, 1914. 

“Jour. Amer. Med. Assoc., 66: 1180, April IS, 1916. 
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ease can be produced in an experimental subject by inocula- 
tion with filtered nasal secretion from an individual with a 
cold the organism recovered by culture and the disease re- 
produced by inoculaUon witli the culture material. The in- 
citing agent remains active after many generations of growth 
in. tissue cultures. Production of colds wth baclcria-frcc fil- 
trates excludes the presence of ordinary," organisms as a cau^e. 
The constituents of the culture material itself and the heated 
culture of the virus at times produced temporary' irritation, 
but not the manifestations of colds. An origin of colds from 
infection with a filtrable wus must be regarded as estab- 


lished. 

As with other infectious diseases, not all persons appear 
to be susceptible. Following a cold there is a short period of 
immunity, the duration of which may' be estimated from the 
observations of Paul and Freese at a minimum of twenty- 
three days and an average of seven weeks. Dochez's experi- 
ments on chimpanzees indicate that resistance to reinfection 
lasts only about a month. A short period of immunity in- 
creases the difficulty of solving the problem of prevention by 
any method of artificial vaccination. 

Investigation of the flora of the nasophary'nx under normal 
conditions and during colds by Dochez and his associates, 
Burky and SmiUie,^® Kneeland,^'' Milam and Smillie’’' niul 
Paul and Freese^® suggests that the bacteria harbored in the 


upper air passages are not to be regarded as the inciting agents 
of the disease. They play an important part, liowever, as 
secondary invaders. The seriousness of a cold is almost en- 
tirely due to Its tendency to initiate such disturbances of a 
nZLT fi bronchitis, oUtis media, sinusitis, bronclio- 
T ' pne^onia. Among patients with lobar 

Esp. Med., 50 : 643, 1929. 
lt>id., 61: 617, 1930. 

“ftid., 53: 733, 1931. 

Toc. dl. 

Soc. E^. B:ol. and Med., 30: 314. Dec., 1932. 



1502 


FREDERICK T. LORD 


noted in chimpanzees during the early stages of the cold, 
whether spontaneous or experimental, a great increase in the 
numbers and the area of distribution of the common pathogens 
of the upper air passages, such as the influenza bacillus, pneu- 
mococcus and hemolytic streptococcus. Under the influence 
of infection of the animals with the virus of the common cold, 
a transformation was observed from the S to the R type of 
influenza bacillus during the period of the cold, while only R 
forms could be cultivated during the intervening period. Such 
observations suggest that one of the most important effects of 
the virus of the cold is to incite activity on the part of poten- 
tially pathogenic micro-organisms present in the nasopharynx 
at the time of infection. 

There is no practical method for the prevention of colds 
under ordinary conditions of life and none of the numerous 
measures suggested has been proved to be successful. The 
difficulty of avoiding contagion is suggested by the observa- 
tion of Heinbecker and Irvine-Jones^® that it was not neces- 
sary for members of the expedition to have a respiratory in- 
fection for the disease to appear among the natives. It is, 
nevertheless, desirable to attempt to prevent colds in infants, 
invalids and the aged by the avoidance of known contact and 
in them special care should be exercised against exposure to 
rapid changes of temperature. Adequate ventilation, main- 
tenance of an equable temperature within doors and humidifi- 
cation may prevent the development of complications in those 
who have colds. 

On the part of those with colds, for the protection of others, 
precautions should be taken to prevent droplet and contact in- 
fection. It is possible that transfer of bacteria heightened 
in \arulence by the inciting agent of the cold may more 
readily give rise to infection on transfer to others. 

There is no evidence that hardening or toning-up processes, 
ultra\'iolet radiation, wtamins or nasal douches are useful in 
prevention. Vaccination with a mixed vaccine containing 
yiled bacteria ordinarily found in the nasopharynx has not, 
on the whole, proved successful in diminishing the incidence of 
colds when large controlled series have been investigated. 

Inoculation mth a composite vaccine has been proposed 

^Loc. cit. 
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for the purpose of diminishing Uie frequency and severity of 
the complications of colds. Kneeland'” compares the resu ts 
in 23 infants given a course of 9 and later of 7 inoculations, 
with an equal number of controls. There was no difference 
in the incidence of minor respiratory infections of the tj'pe 
of the common cold in the two groups. The severity of the 
subsequent respiratory disease measured by the duration of 
fever, however, was diminished and there were 2 cases of 
pneumonia in the vaccinated against 5 in the controls. Fur- 
ther carefully controlled experiments of a similar nature are 
desirable before a favorable effect can be regarded as estab- 
lished. 

Colds are self-limited. There is no specific treatment. 
Symptoms may be relieved and it is possible that complica- 
tions may be averted by observance of certain precautions. 
In all cases, while there is fever, rest in bed is desirable. Ir- 
respective of fever, in the more severe types and in infants 
and the aged or infirm, rest in bed is also advisable. During 
the disease and also while cough and expectoration persist, 
caution should be exercised against fatigue, chilling of the 
body, exposure to draughts without sufficient clothing and 
rapid cooling when overheated. An abundant intake of fluid 
is to be recommended and a mild laxative, if necessary, for 
constipation. 

Headache and general discomfort may be alleviated by 
acetyl-salicylic acid (aspirin), 5 grains, repeated if necessary, 
every four to six hours for 4 to 6 doses, or such coal-tar prod- 
ucts as phenacetine, 3 grains, with caffeine, 1 grain, repeated 
if necessary, every three hours for 3 or 4 doses may be used 
if these symptoms are sufficiently troublesome. It is un- 
desirable to use amidopyrine or drugs in combination with it, 
in view of its probable implication as a cause of agranulocy- 
tosis in susceptible individuals. If the headache and general 
pains are especially distressing, Dover’s powder, 10 grains, 
may be ordered. In the investigations of DiehP^ the highest 
percentage of good results followed the use of a combination 
of codeine and papavenne; i. e., “co-pavin,” containing 
codeine sulphate M grain and papaverine hydrochloride 34 


’^Jour. Exp. 


Med., 


60: 


65S, 1934. 
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grain. Toxic symptoms occurred in 4.9 per cent of the cas( 
In his experience, this preparation as well as certain oth 
opium derivatives were followed by prompt diminution 
complete relief of nasal discharge and congestion. The routi 
use of opium or its derivatives does not seem justifiable, b 
may be desirable in unusually severe cases. The local a 
plication of 1 per cent ephedrine sulphate dropped in t] 
nose produced temporary relief of nasal congestion, but tl 
progress of the cold was apparently unaffected. Toxic sym; 
toms were observed in 4.3 per cent. 
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THE SIGNIFICANCE AND INTERPRETATION OF HEART 
murmurs in GENERAL PRACTICE 

If you are surprised that one takes the time to discus? 
this subject when so much study is being given to the 
problems of ^rdiac muscle efficiency, let me remind vou 
that the cardiac murmur is still a puzzle to manv general 

as S'gn Pi'-cn 

a diamosk ^o^f ^ ^ ™rmur, and its discover^' often meant 
a diagnosis of organic heart disease, even when the mtieni 
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during the days when the undergraduate? 
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many cardiac and circulatoil bislorv and 

mark^ cases of mitral stenosis U Well- 
and the radial pulse before °f fbe precordium 

;;;=^ to insdu L the bean." The ila 
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than allowing the murmur toh^ Physical signs rather 
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tliat serious heart disease, such as syphilitic aortitis, hyper- 
tensive heart disease and coronary disease, may exist without 
any murmurs. I once saw a forty-seven-year-old man, ap- 
parently in the pink of condition, who had no cardiac nor 
circulatory defect which could be discovered, but who had 
repeated attacks of most severe nocturnal angina pectoris, one 
of which terminated in sudden death. Again, some conditions, 
while slight, may give rise to loud murmurs which disappear 
with a serious advance of the disease. In hypertensive heart 
disease a sudden drop in pressure and the disappearance of a 
mitral systolic murmur are often ominous signs of cardiac 
muscle failure. In mitral stenosis 'the presystoUc diastolic mur- 
mur generally disappears with the onset of auricular fibrilla- 
tion, although not always. 

. The mechanical causes of murmurs, such as changes in 
viscosity of the blood or stretching of Uie valve rings, have 
been discussed for years and need not concern us now. The 
important points to remember are the following: 

Murmurs are caused by the vibration of the valve cusps 
and walls of the heart and of the great vessels when the blood 
flows from a passage of narrowed cah'ber to one of much 
greater caliber, or by the vibration of some tissue attached 
to a valve, to the heart wall, or to a vessel wall, with the 
other end free to move in the blood stream. Speed and 
strength of the blood flow are the factors which intensify or 
diminish the sound of murmurs. If the flow is strong the 
murmur will be loud, if of decreased strength the murmur 
will be faint, while it may disappear completely if the flow 
loses power to a marked degree. In mitrgl stenosis, for 
example, when the left auricle is well compensated and the 
valve is somewhat distorted, a rough, vibratory presystolic 
t}^e of diastolic murmur is heard, but when the auricle goes 
into fibrillation the speed is increased but the strength of flow 
is reduced so that the murmur subsides or varies in degree 
of intensity, or it even may cease to exist. 

Another cause of murmurs is edema of the cardiac struc- 
tures which occurs in some of the acute infections, especially 
rheumatic fever. Such murmurs must be classed during the 
illness as functional and not as organic until their character 
and permanence can be determined. Therefore, when mur- 
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murs are heard during an acute illness, the attending physician 
should not give a hasty opinion as to their significance.^ 

Murmurs, like otlier heart sounds, may be louder m thin 
persons and fainter in the obese or muscular. Emphysema 
may diminish the intensity by pushing the heart away from the 
chest wall. Fluid accumulating within the pericardial sac, 
especially when evenly or anteriorly placed, will render less 
• clear all heart sounds. 


THE SYSTOLIC MURMUR 

As has already been said, the systolic murmur has been 
the cause of much perplexity in the minds of examiners. Dur- 
ing the World War it was, of necessity, given considerable at- 
tention; doubtless many healthy young men were declined for 
service merely because of a sound which suggested a systolic 
murmur. Some, however, were enlisted and the regimental 
surgeon sent them to the base hospital with the question of 
discharge. The consultant’s duty was to decide whether the 
murmur was organic or functional — ^whether or not it was in- 
dicative of some organic lesion which would declare itself 
under the stress of action. We went into the medical history 
with great care and looked for further signs. If the findings 
were otherwise negative we made a diagnosis of functional 
murmur and signed the soldier for full duty. Similarly Sir 
Thomas Lewis returned thousands to the front who proved 
able to carry on successfully. Some have even gone to the 
point of saying that the mitral systolic murmur is of no im- 
portance, and that it may be disregarded in the young unless 
there are indications of mitral stenosis. Indeed, this might 
be so, were it not for the fact that the first murmur of mitral 
stenosis is sometimes the mitral systolic murmur. And the 
opinion that valvular findings are unimportant would also be 
true, since the myocardial condition is the one which deter- 
mines the efficiency of the circulation, were it not that the 
slate of the valves, especially in the young, regulates in a 
measure, the amount of work which may safely be thrown 
upon various parts of the heart muscle. 

li’hen I read some descriptions of the differentiation be 
tneen functional and organic systolic murmurs, I am reminded 
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of one of our professors whom I, as a student, asked when a 
case of appendicitis should be operated upon. He replied, 
“Show me the case.” Laennec in 1819 described sounds in 
the heart which he considered were always caused by valvular 
lesions, but later he denied them any value because the post- 
mortem examination often failed to show the lesion which had 
been foretold by the murmur. This failure to discriminate 
between functional and organic murmurs continued for years, 
notwithstanding our great advance in the interpretation of 
cardiac and circulatory signs; even today some confusion 
on this point continues to exist. 

The two cliief findings in the determination of a systolic 
murmur are duration and intensity, and of these, the former is 
the more important. To make a definite diagnosis of a sys- 
tolic murmur the bruit must have an appreciable duration 
after the first sound, and continue into systole. Do not mis- 
take a slight prolongation of the first sound for a murmur. 

Short, faint systolic murmurs are considered functional 
and of little importance, while prolonged intense ones are 
thought to be organic. Levine^ grades mitral systolic murmurs 
by their intensity, which he divides into six degrees, beginning 
with the first, which is very faint and which he says few gen- 
eral practitioners hear, and ending with the sixth, which is 
rare, but so intense that it can sometimes be heard when 
merel}^ standing in front of the patient (in my own experi- 
ence I remember but one such extreme case) and physicians 
working with him in the clinic were able in most instances to 
estimate the degree of intensity of a murmur and were usually 
in entire agreement. This is a very interesting method for a 
group under expert leadership, but for those who must work 
alone and whose training may not have been specialized, it 
offers comparatively little that is of practical advantage. 

Intensity is important, but differing conditions in patients 
suffering from the same lesion may cause it to vary — this 
refers to emphysema, thick chest wall, and the degree of 
cardiac muscle strength. Duration can be more easily de- 
termined following the rules already given. 

■\\ffiile sj’stolic murmurs are said to occur rarely in normal 
indiHduals, many are heard without other evidence of cardiac 
^Jour. Anicr. Alcd , lOli 436 — life, Au«. 5, 1933. 
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disease. When one is heard we immediately attempt to de- 
cide whether it represents organic valvular disease or Js 3 
a functional murmur. Regurgitation of blood through the 
mitral valve produces a systolic murmur over the area of 
cardiac impulse, hut regurgitation of blood and its systolic 
murmur do not necessarily indicate disease of the mitral valve. 
RTien the New England Heart Association in 1926 made a sur- 
vey of the 119,337 school children of Boston, 2311 who, be- 
cause of murmurs, were suspected by the school physicians of 
some type of heart disease, were examined and separated into 
groups. The majority, 1344, could be safely reassured they 
had no significant disease. The doubtful group, 265, required 
reexamination until the diagnosis could be settled. The po- 
tential heart disease group needed to have the importance of 
their condition brought home to them. The most important 
discovery was the small number of children having organic 
disease — only 160 were in hospitals, _aod these, added to the 
ambulatory cases, totaled 785, or the surprisingly low per- 
centage of 0.66 of discovered cases. In one room where 
there were 52 young children, every one had what the school 
physicians called a systolic murmur, and yet the medical his- 
tory, physical well-being, activity and absence of other cardiac 
abnormalities made us pass the hearts as normal. 

Conditions which dilate the left ventricle may enlarge the 
valve opening so that perfectly normal valve cusps may not 
be able to approximate and will therefore fail to prevent a re- 
flux of blood from ventricle to auricle during the contraction 
of the former chamber. On the other hand, the chambers 
of the heart and the mitral ring may be normal, yet the cusps 
are retracted, the valve is incompetent and a murmur occurs 
during ventricular systole. 


A mitral systolic murmur in a young person, especially 
if it has the proper duration and some degree of intensity 
should he looked upon as evidence of organic valvular disease 
until we can satisfy ourselves that it is functional, while a 
similar murmur in an elderly person is very apt to be func- 
Uonal and not caused by any pathological changes in the valve 
itself, but is a result of cardiac muscle pathology. In fact 
many serious cardiac disturbances in the elderly occur with ’ 
out any murmur. In the young it is far more important^ 



1510 


WILLIAM H. ROBEY 


meaning, as it does, when we have proved it to be organic, a 
pathological condition of the valve which gradually throws 
more work upon adjacent chambers and eventually causes an 
inefficient heart. 

How are we to determine whether a mitral systolic murmur 
is functional or organic? First of all, there is the medical 
history. Has the patient ever had rheumatic fever or its al- 
lies? We must remember that rheumatic fever in a child 
frequently has quite a different train of symptoms from that 
in an adult; he may have a sore throat, vague pains in the 
muscles, fever, nervousness and irritability; or there may be 
repeated attacks of sore throat without other symptoms which 
the patient or his family are able to recall, but the hot, red, 
painful joints of the adult are often not in evidence. The 
diagnosis of rheumatic heart disease is almost certain, even if 
the other signs of mitral stenosis cannot be demonstrated, pro- 
vided one finds that the. murmur has duration and a certain 
degree of intensity combined with a history of rheumatic 
fever. 


A seventeen-year-old girl was brought to my office with a history of al- 
ways being delicate. During the* summer she had lost 12 pounds, although 
she was on a farm. She gave a history of rather frequent colds but no 
rheumatic fever, sore throats nor tonsillitis. Occasionally there was nose- 
bleed. She had a good appetite and slept well; her chief complaint was very 
easy fatigue. If she went out for an evening she would be tired the follow- 
ing day. She was thin and of poor color. The blood pressure was 130-90, 
The heart was normal to percussion and fiuoroscope with a loud, blowing sys- 
tolic murmur heard over the entire precordia and in the back. The impulse was 
heaving and the cardiac rate 120. There was no arrhythmia, no diastolic nor 
presystolic murmur, no thyroid enlargement, no cardbc thrill, no tremor 
of hands, no incoordination. The lungs and abdomen were negative. There 
was no edema. The hands were cold and slightly cyanotic. In the differential 
diagnosis, I considered first mitral stenosis and then effort syndrome and byper- 
thvroidism. In ww’ of the fatigue, occasional nosebleeds and marked systolic 
murmur, the mitral stenosis seemed most probable. She was given a regime 
of rest and quiet with instructions to report in two weeks, but she days after 
I saw her her mother stated that her daughter had a paralysis of the left 
arm and leg. This clarified the diagnosis of mitral stenosis. Two months later 
I saw her in consultation with her physician and found, in addition to the 
hemiplegia, a systolic murmur, diastolic and presystolic murmurs and a marked 
apical thriil. The puLe was small and 140 in rate. 

Another girl entered the hospital many years ago with a systolic apical 
murmur of moderate intensity without any murmurs during diastole. There 
was no history of rheumatic fever but there had been occasional altack.s of 
nosebleed. She was discharged with a diagnosis of mitral regurgitation hut 
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returned in about Uvo weeks with a diastolic murmur in addition to her 
one and a certain amount of arrhythmia. This made the d.aenos. 

of mitral stenosb quite apparent. 


If we can satisfy ourselves that there is some cardiac 
enlargement with a persistent mitral systolic murmur it can 
be assumed that there is organic valvular disease. ^ Similar 
findings in a middle-aged person who is developing easy 
fatigue, breathlessness on exertion or during sleep, or some 
type of arrhythmia doubtless would indicate organic cardiac 
disease but the murmur is merely relative. During the course 
of rheumatic fever, the physician should reserve his opinion 
about any murmurs he may hear until the fever has entirely 
subsided and the patient’s convalescence has been well es- 
tablished. 


A fourteen-year -old girl ^^•as on our service at the Boston City Hospital 
with a \dolent and prolonged attack of rheumatic fever, and during the height 
of the disease she developed a well-marked presystolic murmur. There was a 
temptation to make a diagnosis of mitral stenosis but it seemed incredible 
that such a condition could have developed in so short a time, and the diag- 
nosis n-as held in abeyance. As convalescence progressed nothing was heard 
in the heart but a soft, blowing systolic murmur. Doubtless this girl eventually 
had the signs of organic mitral stenosis, but at the lime we heard the pre- 
sj'stolic murmur she probably had a functional stenosis due to edema about 
the valve ring and when the inflammation subsided the edema disappeared, 
and with it the murmur. 


Winternitz and his associates have demonstrated the rea- 
son for the appearance and disappearance of these murmurs, 
but Sir James Mackenzie in reporting two such cases gives no 
explanation. 

Basal systolic murmurs are principally heard at the so- 
called aortic and pulmonic areas. Not infrequently a soft 
blotving systolic murmur is heard over the aortic area in the 
middle-aged and elderly, particularly among males, and is an 
indication of sclerotic changes in the aortic ring. The murmur 
is often transmitted to the pulmonic area and with diminishing 
intensity to the mitral region. It may have for a long time no 
accompanying signs, but more frequently there is some widen 
mg of the great vessels, a sharp closing of the aortic valve 
an increase in the measurements of the heart ’ 

heightening of the blood pressure, parUcrUarly the diastohe' 
I have hno™ physicians to interpret the aortfc ryStofeLt: 
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mur as a sign of aortic stenosis but the murmur of that lesion 
is quite different. The latter is definitely limited in area, 
often no larger than the bell of a Bowles stethoscope, is rough 
and grating in quality, as stenotic murmurs are apt to be, is 
accompanied by a palpable thrill, absence of the second sound, 
and transmission to the vessels of the neck. The murmur of 
early stenosis may be very slight but with increasing obstruc- 
tion to the blood stream it may become extremely loud, and 
when transmitted to the entire chest it may on occasion be 
heard a short distance from the wall with the unaided ear; in 
addition, there is the plateau or sustained pulse. With stenosis 
there is also regurgitation in most cases, and therefore a 
diastolic murmur. 

The systolic murmur at the pulmonic area is frequently 
heard and is the commonest of all murmurs. It may be 
audible when the patient is lydng down and not at all in the 
upright position. Unless it is heard with considerable in- 
tensity in both positions it may be classed as functional or 
physiological. The murmur is often of a soft, blo%ving quality, 
which begins early in systole and extends through most of it, 
but does not obscure the first sound; the pulmonic second 
sound is frequently accentuated. 

The organic systolic murmurs in the pulmonic area are 
much rarer. The harsh murmurs of congenital pulmonic 
stenosis and acquired pulmonic stenosis have a very limited 
area and are usually accompanied by a rough thrill. The 
former condition is accompanied by cyanosis, a frail physique, 
easy fatigue and early cardiac failure, while the latter may be 
compatible with reasonably good health and a sense of well- 
being for many years. In die cases I have seen, the difference 
between the general condition of the patients ivith congenital 
lesions and that of those with acquired lesions is very striking. 
The nearness of the so-called “valve areas” and the similarity 
of the murmurs in aortic stenosis and pulmonary stenosis make 
the differendal diagnosis sometimes quite difficult or even im- 
possible. Other physical findings and history must be used 
to their fullest extent in such cases. 

Cardiorespiratory^ murmurs are most commonly heard 
along the left border of the heart. They are usually systolic 
in time, verj^ rarely diastolic. They are due to the pressure of 
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the heart against the lung during systole or to the squeezing 
of air from the lung during tlie contraction, or to old adhesions 
between the pleura and pericardium. Sometimes a history of 
pneumonia or a healed tuberculosis may explain it. Other 
physical signs will of course be absent and if it can be de- 
termined that the murmur is respiratory it has no importance. 
In like manner obesity, upward pressure of the diaphragm or 
tumors of the chest may be the cause of systolic murmurs. 
Over the base of tlie heart, aneurysm, dilatation, constriction 
from without, or any deformity, may cause murmurs in the 
great vessels as well as in the peripheral. 


THE DIASTOLIC MHRMITRS 

The diastolic murmur is more difficult to hear than the 
systolic murmur and of much greater importance. It is occa- 
sionally functional without valve involvement when changes 
occur in the aorta in hypertension and arteriosclerosis. It is 
practically never an unimportant murmur, as is the systolic 
in numerous instances. It occurs in two orgaiiic conditions, 
aortic regurgitation and mitral stenosis. 

In aortic regurgitation the murmur is soft and blowing; 
it may be heard over the aortic area or over the entire 
precordium, but it is usually of greatest intensity along the 
left border of the sternum at about the third and fourth inter- 
spaces. Because it occupies all of diastole it usually entirely 
obscures the second sound. In well-marked cases of aortic 
regurgitation there is lateral and downward enlargement of the 
heart with the cardiac impulse in the sixth interspace; throb- 
bing of the carotids with head-nodding; pulsation of the retinal 
vessels; the characteristic Corrigan or “waterhammer” pulse; 
often a normal or high systolic blood pressure with a very low 
or almost absent diastolic pressure, giving the typical high 
pulse pressme of the lesion; throbbing of the femoral, iliac 
posterior tibial and dorsalis pedis vessels with the typical 
sharp systohc shock known as the “pistol shot,” heard with 
me stethoscope over these vessels, especially the femorals and 
macs; not mfrequently over the iliacs systolic and diastohV 
murmurs are heard— known as Duroziez’s sign. In most well 
matted cases especially tvilh a high palse pressure there fa 
a capillary pulse but a little care must be used in’ eliciting 
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this sign, as it may occur in some who have not aortic re- 
gurgitation, or even in normal individuals. The best method 
is to rub the forehead with a tongue depressor until it is 
hyperemic and as the redness begins to disappear the pulse 
may be seen as a rhythmically recurring blush. Do not stand 
too near the patient if you wish to see it to the best advantage. 

Sometimes patients have entered the hospital with many 
of the physical signs of aortic regurgitation but the murmur 
does not appear until there has been a rest in bed for several 
days, when, with increased muscle tone, it appears with its 
usual qualities. 

The earliest murmur of mitral stenosis is mid-diastolic, soft, 
blowing and often difficult to hear. In every case with an 
apical systolic murmur, especially if of sufficient duration, in- 
tensity and persistence, the mid-diastolic murmur should be 
carefully sought. All murmurs vary with the amount of 
muscle force in the heart, with the cardiac rate and with the 
rhythm. So the early soft murmur may be mid-diastolic where 
the rate is normal and the rhythm fairly regular; sometimes 
it may be late diastolic or it may be early diastolic, especially 
when it precedes and merges into the rough diastolic, ending 
in a sharp first sound, the murmur often spoken of as pre- 
systolic. Years ago the presystolic was considered the de- 
termining diagnostic sign of mitral stenosis — often the disease 
was not recognized until this rough, sometimes called cres- 
cendo, murmur was heard. It is accompanied by a thrill, a 
heaving cardiac impulse and by a radial pulse small in volume 
and of low tension. The thrill is also presystolic but too much 
effort need not be expended in determining its exact time — if it 
is fairly marked and accompanies a presystolic murmur, that 
is enough. It is agreed that the murmurs of mitral stenosis 
are caused by left-auricular systole and therefore they are 
soft diastolic at first, but as the warping and stenosis of the 
valve advance while the muscle force of the auricle remains 
fairly normal, the blood in passing through the narrowed 
opening causes a rough murmur and a palpable vibration. 
This roughness often disappears with dilatation of the auricle 
and with the onset of marked arrhythmia; in auricular fibril- 
lation especially, the murmurs may be entirely absent or heard 
only in the longer diastolic spaces. When a blowing diastolic 



SIGNIFICANCE OE HEART MURMURS 


1515 


murmur is audible at the area of cardiac impulse there should 
be little doubt about its significance— it is probably organic. 
Aortic regurgitation occurs at a valve opening which is con- 
cerned with the second sound of the heart and the regurgitant 
blood stream obscures the sound of its closure. The diastolic 
murmur of mitral stenosis occurs at a valve unrelated to the 
second sound, therefore is unobstructive to it. The shape of 
the heart, the position of the cardiac impulse, tlie character 
of the pulse, the sounds in the blood vessels are all quite dif- 
ferent in the two conditions. 

Sometimes young persons with thin chests, who are nervous 
about being examined, especially by a new physician, ma}' 
present what appears to be a vibratory murmur accompanied 
by a thrill which later entirely disappears. Another condition 
producing a relative mitral stenosis without actual damage to 
the mitral valve is probably left-ventricular dilatation. 

Two conditions seem to produce a relative mitral stenosis, 
more commonly aortic regurgitation and less frequently dilata- 
tion associated with adherent pericardium. Several theories 
have been advanced over the years to account for relative 
mitral stenosis. The time relations and other characteristics 
of the murmur are the same as in organic mitral stenosis, ex- 
cept that the murmur is usually less intense and is unaccom- 
panied by a thrill. When the mitral diastolic murmur just 
described accompanies aortic regurgitation it is known as tlie 
Austin-Flint murmur. In cases of organic mitral stenosis 
associated with aortic regurgitation, the lessened volume of 
blood caused by the stenosis often has a modifying effect upon 
the Corrigan pulse but this is not the case with a merely func- 
tional mitral diastolic murmur. 


Pulmonary regurgitation is very rare but its murmur has 
all the characteristics of the diastolic murmur of aorUc re- 
gurgitation. MTiile the latter is best heard along the left 
border of the sternum, the murmur of pulmonary regurgita- 
tion IS equally loud or may be louder in the pulmonic area 
but It IS unaccompanied by signs in the peripheral circulation 
so characteristic of aortic regurgitation. Radiographic studies 
of the lungs for pulsations and abnormal right-aJs devtaU 
m the electrocardiogram rriU help to diSntoe r™, 
monat,. regurgitation murmur from the aortic. MUrai 
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stenosis, by causing increased pulmonary tension, and there- 
fore dilatation of the pulmonary artery and valve ring with- 
out valve pathology, may cause pulmonary regurgitation and 
the diastolic murmur thus produced is known as the Graham 
Steell murmur. 

Other causes which must be considered are acute or chronic 
endocarditis of the valve as illustrated by a case seen a few 
years ago with a gonococcus involvement of the pulmonary 
valve; chronic disease of the lungs; sometimes extended pat- 
ency of the ductus arteriosus and congenital defects which 
give rise to regurgitation as a sequel of stenosis. 

PERICARDIAL FRICTION RUBS 

We have heard physicians debating the differentiation be- 
tween double murmurs and the pericardial friction rub. The 
rub may be mistaken for murmurs, especially if the sound is 
soft, faint, and audible only in systole, where it is often heard 
much better, because contraction is more active than filling. 
If you listen very carefully during diastole you will hear 
an exactly similar sound, although at times much fainter. 
The unmistakable pericardial friction rub is rough and rasping 
during systole and of similar quality during diastole, and may 
be accompanied by a palpable thrill. Another important point 
is that pericardial rubs often change their position in the 
precordial area from day to day, as organic murmurs never 
do. When the friction rub is present it may obscure valve 
murmurs. Let me illustrate what I mean by the change in 
position of the pericardial rub, by recalling an incident re- 
ported some years ago. The quest for a case of aortic stenosis 
in the hospital resulted in my being shown a twenty-seven- 
year-old male patient convalescent from acute rheumatism 
and having the condition I was in search of, according to the 
diagnosis. The man looked well and said that all of his symp- 
toms had subsided. On listening over the aortic area, a rough, 
grating, systolic murmur was heard and also a very faint mur- 
mur of similar quality in diastole. There were no cardiac nor 
circulatory signs indicating aortic stenosis or regurgitation. In 
the absence of confirmatoiy- signs of vahmlar disease and tak- 
ing into account his recent attack of acute rheumatism, a 
pericardia] friction rub seemed probable. Two days later the 
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rough systolic sound and the fainter diastolic were heai 
the third interspace to the left of the sternum, the fo^ 
day over the fourth and by the fifth day they were 
audible just above tlie cardiac impulse and then disappe 
in other words .there was no aortic stenosis, but there 
pericardial friction rub. During acute infections, es} 
rheumatic fever, the precordium should be explored fi 
tion sounds, knowing that they may be very transito 
once heard, if only for a brief period, we should make a 
search for valve murmurs, since we know that myoci 
endocardium and pericardium are probably all invob 
though in varying degrees. 

TO-AND-FRO OR CONTINUOUS MURMURS 

The commonest and least important of the continue' 
murs, one long known to physicians, is the venous bun 
neck. It is loudest at the base of the right side, less ' 
the left, is heard in many normal individuals, especial 
dren, and is important to consider only because it i 
transmitted to the base of the heart, where it may g 
to an erroneous diagnosis of aortic regurgitation, espei 
the diastolic part of the hum happens to be prominen 
absence of other signs of valvular lesions will disp 
diagnoses. 

Patency of the ductus arteriosus gives a see-saw i 
louder in systole and best heard in the first or secon 
space to the left of the sternum. Probably no other : 
has this continuous, grinding character throughout the 
cycle, and if it can be distinguished from the venous 
the neck and arteriovenous aneurysms it is usually 
nomonic. 

S-UMMARY 

hlurmurs are merely a part, sometimes a very sm 
of the complete cardiac and circulatory examination. 

Medicd history should be thorough and searchini 
aid in estimating the importance of any murmur. 

During the course of acute infections, especial! 
matic fever, there should be no haste on the part of the 
attendant to reach a conclusion concerning a murmu 
valescence may entirely change the cardiac findings. 
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If a murmur is heard during a routine physical examina- 
tion, some information about it should be given to the patient 
or his relatives, because if it is passed without comment an- 
other physician at a subsequent examination may unduly alarm 
the patient and you will be considered remiss. 

The systolic murmur is much commoner than the diastolic, 
easier to hear but often more difficult to interpret. The 
systolic murmur is more often functional than any other. The 
duration and intensity of a systolic murmur should be care- 
fully studied. If the evidence points to a functional murmur 
the patient should be seen at regular intervals to substantiate 
the opinion, because it is well known that many systolic mur- 
murs which are classed as benign because there is no other 
evidence of cardiac inefficiency, are actually the earliest indi- 
cation of serious valvular pathology. The louder systolic 
murmurs are usually associated with organic cardiac disease. 

If the physician keeps the normal physiology of the valves 
in mind he will not have to burden his memory with the time 
and character of murmurs produced by valve pathology. 

Simple murmurs do not require treatment, while organic 
ones demand whatever the cardiac inefficiency requires. 
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THE DIAGNOSIS AND MANAGEMENT OF THE CHRONIC 
OBSTRUCTIVE TYPE OF PEPTIC ULCER 

To treat successfully a patient with a peptic ulcer and 
chronic obstruction, one should know when an obstruction is 
in fact chronic and when surgery is indicated for its allevia- 
tion. 

Ulcers may produce all grades of obstruction. There is 
the transient obstruction, which is obviously the result of a 
pylorospasm. Then there is the permanent type, which shows 
little fluctuation but may progress over a series of years. This 
kind of obstruction can be divided arbitrarily into two cate- 
gories; the one which subsides on a good medical regime and 
the one that does not. A word should be said at this place 
about the cause of the more permanent types of obstruction. 
It has been taught for years that the obstruction which re- 
sponds to medical treatment is the result of spasm and edema 
and that the other group is produced by a cicatrization of the 
pylorus. This teaching seems to have been based on pure 
reason without observation, for there is really very little, if 
anything, to substantiate the idea of a true cicatrization. In 
a recent conversation with a pathologist of wide experience, 
he stated that he had never seen a cicatrized pylorus due to 
ulcer. The late B. W. Sippy used to teach that retention dis- 
appeared on his treatment at the end of three months in 50 
per cent of the cases and at the end of nine months in 85 
per cent. Therefore, it is reasonable to believe that obstruc- 
tion r^ults from spasm and hypertrophy of the pylorus in 
most, if not all, of the cases. This complication should ulti 
mately respond to medical treatment in virtuaUy all cases if 



1520 


EDWARD S. EMERY, JE. 


the treatment is persisted in thoroughly enough and long 
enough. Hence the former principle of treatment, that ob- 
struction requires surgery because of the nature of the con- 
dition, does not seem to be correct. Surgery should be resorted 
to when it wiU relieve retention more easily than medical treat- 
ment, and thus save the patient time and spare him an ad- 
herence to a very strict and long continued regime. 

The decision of when to use surgery may be decided on 
one or more of the following aids to diagnosis: (1) The 
roentgenographic findings. (2) Evidence from gastric as- 
pirations of undue retention. (3) A history of obstructive 
symptoms. (4) The failure or otherwise for the obstruction 
to respond to medical treatment. In evaluating the use of 
the a;-ray in the diagnosis of obstruction, one must remember 
that this method of investigation merely reveals visual evi- 
dence of what seems to be taking place in the stomach. The 
roentgenologist deduces from the available evidence whether 
or not an obstruction is present. One of his aids to diagnosis 
is the presence of retention, the amount of which is usually 
expressed in percentage of the total amount of barium ingested. 
Retention alone is not evidence for obstruction because com- 
plete retention may result from a lack of peristalsis. This 
situation occurs most frequently under the influence of a head- 
ache or emotion, frequently precipitated by worry over having 
the roentgenographic study. 

The type of peristalsis is a further aid to the roentgenolo- 
gist. Increased resistance to the outflow of the gastric con- 
tents produces more work for the stomach with a resulting 
hypertrophy of that organ. Therefore, marked grades of 
stenosis are accompanied by deep peristaltic waves. The pres- 
ence of a large retention assodated with increased peristalsis 
usually is good evidence for a so-called “high-grade” obstruc- 
tion. However, since all degrees of hypertrophy may be en- 
countered, and since hyperperistalsis in the absence of any- 
thing more than pylorospasm can occur, it is not always easy 
to differentiate between the two. In such situations a history 
of obstructive symptoms is useful evidence although not in- 
fallible. Some patients vomit more readily than others. It 
is not uncommon to find individuals with almost complete 
stenosis, who have never vomited, in contradistinction to others 
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who have been vomiting frequently without any chronic ob- 
struction. The latter patients frequently suffer from an acute 
pylorospasm which subsides quickly on medical care. Enough 
has been said to show that a single roentgenographic examina- 
tion may not tell much of practical value concerning llie 
presence or the degree of obstruction. Except in those cases 
with a high-grade obstruction a second roentgenographic exam- 
ination should be used to check the first. 

As will be seen later, a knowledge of the amount of obstruc- 
tion is important in deciding when to use surgery. Therefore, 
one is interested particularly in how the stomach handles 
ordinary food. Its behavior toward food is not answered by 
the usual roentgenographic examination. The usual barium 
meal is of a liquid or semisolid consistency, and the stomach 
behaves differently with liquids than with solids. Also the 
barium is an unusual substance to enter the stomach. It is a 
heavy mixture, the solid portion of which settles out quickly. 
It may flow rapidly through a narrowed pylorus or plug ef- 
fectively this opening, depending upon tlie shape of the stom- 
ach. One would expect that the results from a barium meal 
might differ from an ordinary meal, and this has been found 
to be true. 


A comparison of the roentgen and clinical evidence for 
retention in 266 patients seen at the Peter Bent Brigham 
Hospital showed an agreement between the two methods in S3 ' 
per cent. The closest agreement occurred with those patients 
which showed a large residue by the x-ray. _ Seventy-one per 
cent of those having from 30-60 per cent retention by x-ray 
also showed clinical evidences of retention, whereas, the re- 
sults agreed even better when the retention by x-ray was over 
60 per cent. Ninety-one per cent of the latter showed clinical 
retention ^le 9 per cent showing a large roentgen retention 
Out no clinical obstruction were the cases with reflex spasm 
due to headache, nervousness, etc. Disagreement between the 
results obUined by the two methods occurred almost entirelv 

Roco^-ta „t ttia fact is tap„„a«, i, „„e is to afford 
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suitable treatment for these patients, because clinical studies 
demonstrate that sole reliance on the a:-ray does not give the 
best criteria for treatment. At the Peter Bent Brigham Hos- 
pital medical treatment was effective in only 38.6 per cent of 
the cases in which the gastric aspirations and the history 
agreed with the roentgen findings, whereas, it was of benefit 
in 68.2 per cent of the cases in which the roentgenogram 
alone suggested retention. The retention in many of the lat- 
ter group was doubtless the result of temporary spasm. It is 
evident from this data that reliance on roentgen evidence alone 
will result in subjecting an unnecessarily large number of pa- 
tients to surgery. 

This difficulty can be offset by utilizing the final method of 
study that was mentioned, namely, putting the patient on- a 
good medical regime. This medical treatment should be ef- 
fective in overcoming the known causes of irritation, namely, 
the hydrochloric acid and the effect of prolonged gastric 
residues. This is accomplished most satisfactorily by a Sippy 
regime with gastric lavage every night and again in the morn- 
ing, if there is found to be an increase in the fasting contents. 
This treatment should be^ continued if a large retention sub- 
sides quickly. The persistence of a large retention after a 
week to ten days usually means a marked obstruction and 
surgery might as well be used at once. Meanwhile, no time 
has been wasted because these patients do better if they are 
prepared with frequent gastric lavages. 

Medical treatment should be continued for six weeks to 
three months on patients with moderate retention. Six weeks 
is a minimum period on which to gauge the effect of treatment, 
because it seems to require this length of time for moderate 
degrees of pylorospasm to subside. In fact, the first effect 
of medical treatment may be an increase in retention which 
later subsides. This phenomenon is caused in all probability 
by a decrease in excessive peristalsis before a decrease in ob- 
struction takes place. 

Three months usually is long enough to decide whether the 
obstruction is responding in a satisfactory way to medical 
treatment. Although most cases should respond ultimately, 
if one persists in treatment long enough, usually it is better to 
use surgery after three months, if very definite improvement 
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has not occurred. Some guide as “ 

factory response is given by the results obtained in this clinic 
It haTbeen found that the end-results of treating a gastri 
retention under 40 per cent is similar j^th medical or surg 
therapy. Because this figure ^vas obtained before pat ents 
had had any treatment, it is wiser to use a bvser figure a 
medical treatment has been used. Hence, it is good practice 
operate upon a patient who still has a 30 per cent retention 
by the a:-ray after three months of good medical treatment. 

This gives us a plan for treating ulcer patients with re- 
tention. One should employ surgery for patients wth a gas- 
tric retention of 40 per cent or over, who have evidence of a 
long-standing pyloric obstruction, as showm by deep peristaltic 
waves due to hypertrophy. 

Patients with a retention of 40 per cent or over but ■m’th- 
out evidence of hypertrophy by the v-ray should have a pre- 
liminary trial with medical treatment. 

For the patient with a large original retention of 60 per 
cent or over, which may be due to either temporaiy' inhibition 
of peristalsis or to obstruction, a period oj seven to ten days 
on medical treatment usually is sufficient to decide which kind 
of treatment to use. 

For all other patients with a retention of 40 per cent, medi- 
cal or surgical treatment give equally good results. 

The following illustrative case demonstrates what can be 
accomplished by careful medical treatment: 

J. J. O., a fifty-eight-year-old rent collector, had had symptoms of ulcer 
for twenty years, when first seen in 1929. At the time he consulted us he 
was troubled chiefly by the rumbling of gas and fulness. He had not vomited. 
Physical esamination was essentially negative. A roentgen examination re- 
ported a 90 per cent retention with an obstructive type of peristalsis. He was 
re ened to the hospital wards and placed on a Sippy regime with aspirations 
each nighh After four weeks of this treatment, the stomach was hypertonic, 
shoved vigorova peristalsis, but the residue had decreased to S per cent. Ohc 

rSjs '’igorous 

LrS^ or^? r g‘^"" of 

beffr^ L r ™th daily aspirations, but he preferred ’to go on as 

veS HfwLTn r-' - for another 

Because L^ce?hadtt"’^ '““‘^nts each night, 

slopped, and the patient was^eft™^ u treatment was 

five feedings a day He ^ supervised list of foods with 

everx- night for the next two years Fo'^ the^'^t aspiraUons 

rwo years. For the last two years he has aspirated 
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only occasionally. The retention has steadily diminished until now he aspirates 
only 200 cc. three hours after supper, and there was no retention by a:-ray 
at the last e.Tamination. 


Most patients would prefer surgery to undergoing such 
a long and vigorous medical treatment, but the case illustrates 
that marked obstruction will respond to medical treatment 
and it is, therefore, always justifiable to determine the effect 
of medical treatment on obstruction due to ulcer before in- 
stituting surgery. 
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THE CLINICAL IMPORTANCE OF THE SEQUENCE OF 
EVENTS IN BONE MARROW FAILURE 

Abnormalities in the peripheral blood picture must be 
interpreted with caution and with due regard for certain 
physiological principles and clinical facts. In both hospital 
and private practice we not infrequently encounter patients 
with unusual blood findings which reflect but poorly the true 
underlying pathological condition, which may indeed be due 
to abnormalities in systems other than the hematopoietic. 
Blood pictures varying but little from the normal may be asso- 
ciated with the early stages of the most fatal blood diseases 
and, on the other hand, marked changes may be but temporary 
and not due to any fundamental or serious bone marrow 
dyscrasia. 

The following cases illustrate certain points in diagnosis 
and prognosis which may be of interest to the clinician. 


Case I.— A married woman* o£ thirty-five years had been taV-in; T grains 
ci dinitrophenol intermittently for the past year. During the two weeks prior 
to admission to the hospital she had taken approximately 21 grains of the 
drug and had lost 7 pounds in weight. SLx days prior to admission she had 
an attack of acute tonsillitis, for which she was treated symptomatically On 
sixth day of this illness she appeared definitely worse and was taken tn 

The white blood cell count was 900 per cubic millimeter; the red blood 

a. h™.gl.bto 62 p., c»t. afblMdlS 

.. riaaSS*'"' to P»ai»ion 
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showed 94 per cent lymphocytes and 6 per cent eosinophils. The platelets 
were slightly decreased. Her temperature was 104° F.; the pulse 130; the 
respirations 20. Both tonsils were enlarged, ulcerated, and covered with a 
grayish membrane. The soft palate, uvula and pharynx were acutely inflamed. 
Cultures for the throat were negative for diphtheria bacilli. The urine con- 
tained a trace of albumen, an occasional cast, and a few red blood cells. A 
diagnosis of agranulocytosis secondary to dinitrophenol therapy was made and 
the patient immediately started on pentnucleotide, 10 cc. intramuscularly four 
times a day. This she bore without untoward reactions. In addition 3 cc. 
of liver extract were given each day. Appropriate symptomatic treatment 
was, of course, continued and all dinitrophenol medication stopped. 

From a clinical point of view she remained very ill, semiconscious and 
rational, hut on May 18, four days after admission, the white blood cell count 
had risen to 1700 p>er cubic centimeter, and there were found in the smear 19.2 
per cent poljnnorphonuclear neutrophils, 16.2 per cent monocj'tes, 61.2 per 
cent lymphocytes, l.S per cent eosinophils, and 1.9 per cent unclassified cells. 
The throat condition seemed definitely improved. The pentnucleotide was 
continued in full doses. 

Three days later, on May 21, the patient’s ch'nical condition was greatly 
improved and the temperature dropped to normal. The white blood cell 
count had risen to 4000 per cubic millimeter and the neutrophils were 3S per 
cent, but coincidentally the platelets had fallen to 30,000 per cubic millimeter. 
The red blood cell count was stiU 3^300,000 per cubic millimeter. Many 
petechiae were noted scattered over the body and in the mucous membranes. 
The platelet decrease, however, proved to be of an evanescent nature; for 
five days later the blood contained a normal number of these elements and 
there was no further hemorrhagic tendency. Moreover, the white blood cell 
count had then risen to 12,000 per cubic millimeter, and the polymorphonuclear 
neutrophils to 65 per cent. Pentnucleotide was then discontinued. 

But by this time, two weeks after entry, the red blood cell count had 
fallen to 2,900,000 per cubic millimeter, and the hemoglobin to 56 per cent. 

A week later the red blood cell count had fallen still further to 2,500,000 per 
cubic mfllimeter. This slowly developing anemia, together with at least tem- 
porary marked reduction of platelets with attendant hemorrhages, aroused 
the suspicion that the condition \vzs in reality a true aplastic anemia or pan- 
cytopenia and the fear was expressed by some that a fatal termination might 
be looked forward to. Such, however, was not my opinion. It may cor- 
rectly be assumed in this instance that the dinitrophenol w'as the cause of the 
existing blood dyscrasia. It may further be assumed that on or about May 5 
the toxic action of this substance had reached a sufficient degree to destroy 
or suppress, in large parts at least, the existing active bone marrow. The 
first outward and rdsible effect of such an action would be the partial or 
complete disappearance of the poIjTnorphonuclear neutrophils, whose natural 
life in the peripheral blood is probably a matter of a few hours or at most 
a few days. This finding, together with the recognition of its significance, 
resulted in the withdrawal of the causative agent and the initiation of those 
measures which at present seem most likely to result in a stimulation of the 
granulocjdic elements of the bone marrow. It is a matter of record that these 
cells did reappear in considerable numbers in less than a week. There was, 
therefore, tangible and unequivocal e\'idence that the bone marrow was re- 
covering, at least in so far as the granular series was concerned. 
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With the red cell series the situation is quite different. 
The average life of a red cell in the peripheral blood is gen- 
erally conceded to be from three to six weeks. The rate of 
formation of new red blood cells proceeds slowly; never mth 
the dramatic suddenness with which white cells may be re- 
placed. Under these circumstances it must be obvious that 
if a bone marrow is virtually wiped out by some toxic agent 
on a given date, anemia of moment will not make its appear- 
ance in the peripheral blood for several weeks. If, in the 
meantime, the noxious agent has been removed, if such meas- 
ures as may be regarded as favoring bone marrow recover^' 
have been instituted, and if there become manifest certain 
signs of recovery of the bone marrow, such as an increase in 
the white blood cell count, then it may safely be assumed that 
the anemia, such as developed in this case, is the natural and 
inevitable result of the original insult and need not necessarily 
be regarded as indicating the development of a further or more 
serious disease. Transfusions of blood under these circum- 
stances are not, in my opinion, indicated unless the patient be 
in actual danger from the anemia per se. They may do more 
harm than good and severe reactions are not uncommon. 


In late May, two and a hall weeks after entry, the white blood cell 
count had risen to 13,000 per cubic millimeter and the neutrophils to 65 per 
cent. The temperature, which had been normal for many days, again lose. 
The patient developed a dry, hacking cough and complained of pain in the 
left upper chest. i-Ray films showed what appeared to be pneumonia in the 
left upper lobe. As time passed it became increasingly evident that the 
process was indeed a pulmonary abscess. For this complication general sup- 
portive and symptomatic treatment was instituted. In a month the abscess 
under this conservative regime, was but half its original size. In another 
month it had entirely disappeared. In the meantime, the red blood cell count 
rose to a norma! figure and by July 13, eight w'eeks after entry, aU abnormali- 
ties of the blood had disappeared and the patient was clinically well. 


The lesson that such a case teaches is that the development 
of the various signs of bone marrow insufficiency become mani- 
fest at varying intervals after the original provocative injury; 
leukopenia in a few days, thrombocytopenia probably in a 
week or so, anemia not for several weeks. The natural his- 
too' of recovering (or failing) bone marrow must be care- 
luily considered in any diagnosis or prognosis. 

The implications derived from such considerations are 
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broad. The late development of anemia following the action 
of a toxic substance on the bone marrow does not necessarily 
imply that some new and unexplained insult has resulted. In 
a similar manner the absence of anemia during the early stages 
of a blood disease does not necessarily rule out those conditions 
commonly thought of as being associated with profound and 
progressive anemia. This latter point is illustrated by the 
following case. 

Case n. — On April 22, 1935 I saw with Dr. H. T. French and Dr. C. C. 
Stewart of Hanover, N. H., a boy fourteen years old. He had always been 
strong and well and led a normal and active outdoor life. The only fact of 
any possible moment in his past history was that in infancy his diet had, for 
a short while, been definitely inadequate and unbalanced. For several weeks 
prior to admission to the hospital he had seemed somewhat lazy and somnolent; 
he lacked initiative and was inattentive. On April IS he had a severe head- 
ache and complained of anorexia, nausea, and occasional vomiting. There 
was no abdominal pain. On admission his temperature was 103° F. This 
gradually fell to normal in three days, only to rise again to 102° F. on the 
fourth day. On examination at this time (April 22) he was found to be a 
well-built, strong-looking boy, a little drowsy and listless, but rational and 
cooperative. There was a de^ite but minimal bilateral horizontal nystagmus. 
The remainder of the physical examination was essentially normal. There was 
no lymph node enlargement in any region. The spleen could not be felt even 
on deep inspiration. There was no tenderness, spasm, or masses in the ab- 
domen. Neurological examination was normal except for a questionable stiff- 
ness of the neck. Neither lumbar puncture nor x-ray Sims of the chest re- 
vealed any abnormalities. 

The red blood cell count was 4,800,000 per cubic millimeter; the hemo- 
globin 90 per cent; the white blood cell count 2500 per cubic millimeter with 
90 per cent normal lymphocytes, 8 per cent polymorphonuclear neutrophils 
and 2 per cent monocytes. The neutrophils showed no evidence of toxic de- 
generation such as are so frequently seen in the presence of an infection. The 
platelets were normal in number and appearance. 

The condition was, therefore, essentially one of une.xplained leukopenia, 
neutropenia, and fever. Idiopathic agranulocytosis seemed out of the question. 

It is extremely rare at this age. Fever of moment in this disease is due to 
infection secondary to the leukopenia and this infection is almost always 
obvious on careful examination. No such infection was in evidence. Further- 
more, no drugs had been taken which might logically have been regarded as 
productive of the leukopenia. Leukemia is usually accompanied by pro^essive 
anemia, bleeding and the finding of abnormally young cells in the peripheral 
blood; these features are almost constant once fever has set in. Yet it must 
be recognized that in leukemia of children there may rarely be but moderate 
departure from the normal white blood cell picture and, as pointed out above, 
anemia of any great degree does not develop under such conditions until after 
the lapse of several weeks. A diagnosis of leukemia in this case, therefore, 
could not be summarily discarded. It seemed, however, extremely unlil:ely 
and was not at any time seriously entertained. There remained the possi- 
bility of some obscure infection of uncertain nature and unknown locus. Such 
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a diagnosis would not advance our practical knowledge of the ease in any 
way as long, that is, as its locus remained unknown. , 

^The boy conUnued to run an irregular fever for three weeks. Dunng thi:, 
time the while blood cell count ranged frona ISOO to 3000 per cubic millimeter 
and the neutrophils from 10 to 2S per cent. At no time were abnormal or 
immature white blood celb seen in the smear. Gradually his general con- 
diUon improved. The fever abated. The blood picture became normal and 
he returned home apparently well on May 10, approximately four weela after 
admission to the hospital. 

He remained well untU May 25 when once more his temperature rose, 
this time to 104“ F. The initial symptoms of drowsiness reappeared and once 
more nausea, anorexia and vomiting occurred. Coincidentally the white blood 
cell count fell to 900 per cubic millimeter and the differential count revealed 
100 per cent lymphocytes, all of them normal. The red blood cell count had 
fallen to 2,500,000 per cubic millimeter and the hemoglobin to 50 per cent. A 
new element, anemia of unexplained origin, had appeared. The physical exami- 
nation was still essentially normal. There was no enlargement of the lymph 
nodes or spleen. Examination of the abdomen was negative. The elevated 
temperature continued and on June 3 reached 105“ F. At this time there was 
definite soreness of the throat and the gums were found to be swollen and 
spong)’. Retinal hemorrhages appeared in both eyes. A third element, the 
hemorrhagic diathesis, had appeared. The red blood cell count had fallen to 
1,600,000 per cubic millimeter. 

Now the significance of the anemia here would appear to be quite dif- 
ferent from that in the first case. In that instance there was a definite and 
removable etiological agent which produced a sequence of events from which 
anemia was to be expected to develop even in the face of evidence of recovery 
on the part of the other blood elements. In the case of the boy we were 
dealing ndth a leukopenia of unknown origin and fluctuating course to which 
the subsequent development of anemia added further evidence of a serious 
bone marrow disease. It seemed evident, once anemia and thrombocytopenia 
had developed, that unless some definite and logical cause for the hematological 
abnormalities could be found one would have to assume a primary and 
probably irremediable bone marrow disorder. 

Nevertheless, the temperature once more gradually came down to normal 
and there was definite clinical improvement. The white blood cell count rose 
to 2000 per cubic millimeter and the neutrophils to 24 per cent. The anemia 
however, persisted in spite of intensive treatment with iron and liver extract'. 
After this period of improvement the temperature again rose predpitantly, and 
the red blood cell count fell to 750,000 per cubic millimeter. Not the sli^test 
evidence of regeneration of the red ceU series could he found. The white 
blood cell count dropped to 500 per cubic millimeter, ah granular cells dis- 
appeared, and the boy died in early July, three months after the initial 
symptoms. 'iuuoj 

We are indebted to Dr. R. E. Miller of Hanover, N. H for a stnHv 
of the necropsy material. The posiUve findings were few There wa= I 
chrome appendicitis ndth loss of the mucosa and masses of bacilli • 

Phagoiytes, in the superficial tissue. In addition, there was a slieht ’r«.° 
ffiirosis of the liver, probably secondary to the app^nSl 
the appendix a bacterium of uncertain nature ^ re^ve“e^ 
marrow was throughout aplastic and cell poor. There was nn 
eukemic mfiUraUon. On microscopical examination there was obtious 1 
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marked hypoplasia of all the formed elements. Such few cells of the granular 
series as were present appeared normal. Erythropoeisis was scanty. There 
was no evidence of invasion by any malignant tumor. 

While the case cannot be reconstructed with complete as- 
surance, it would appear most likely that a slowly developing 
pancjdopenia was the essential and primary lesion and that 
coincident with each period of marked neutropenia there was 
an exacerbation of the existing gastro-intestinal infection. 
Such an interpretation would be in accord with clinical ex- 
perience. It may also be argued that the infection was pri- 
mary and resulted in the pancytopenia, but chronic infection 
rarely produces such a blood picture when the clinical evi- 
dence for this infection is so slight as to be unrecognized dur- 
ing life and when postmortem studies reveal only a relatively 
mild and localized infectious process. Infection, when over- 
whelming, produces exhaustion of the bone marrow with evi- 
dence in the peripheral blood stream of ineffectual and 
spasmodic attempts at regeneration. On the other hand, 
drowsiness, nausea, vomiting and fever are common enough ac- 
companiments of extreme leukopenia and of pancytopenia and 
it is important to remember that in this latter disease tlie process 
does not steadily progress with smooth regularity, but rather 
by a series of remissions and relapses. It is important, fur- 
ther, to remember that all the formed elements are not simul- 
taneously or equally depressed. As a rule the white blood 
cells suffer first, the red cell series second and the platelets 
last, although of course there are many exceptions to this 
general rule. Moreover, in the presence of leukopenia, even 
of the most transient sort, any existing infection may advance 
apace, to subside again as the primary defense against infec- 
tion, the leukocytes, is reestablished. Taking all the evidence 
at hand, it would seem most logical to assume the presence 
of a progressing pancytopenia of unknown pathogenesis with 
a concurrent and secondary gastro-intestinal infection. In 
any event, extreme leukopenia and neutropenia in the presence 
of fever must be regarded as ominous, even though the 
phenomena may appear to be transient. We should be guarded 
in our prognosis, even though there be no anemia, remember- 
ing, as in the first case, that it takes time for such to develop. 

In brief, one cannot or should not interpret the whole 
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clinical picture from a cross section of the blood abnormalities 
at any one time. The natural history of the failing and the 
recovering bone marrow must be taken into consideration. 
The fluctuating and remitting course of the early stages ot 
serious bone marrow disorders must be recognized. No mat- 
ter how striking the blood changes are the condition may be 
remediable; no matter how insignificant they may seem tliey 
may reflect the onset of a fatal condition. 
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PAIN IN THE REGION OF THE HEART 

Introduction. — ^We shall deal in this paper with pain in 
the region of the heart that is not angina pectoris. The dif- 
ference between pain or distress in tire region of the heart and 
angina pectoris wiU not be discussed, because descriptions of 
angina pectoris can be found in many textbooks and a repeti- 
tion is not needed. 

The pain or distress in the region of the heart with which 
we are concerned not only is not angina pectoris, it is nearly 
always not a symptom of any organic disease, and is usually 
definitely neurotic. This statement will surprise very few. 
Physicians generally are familiar with the fact tliat pain in 
the region of the heart, even when it is of great severity, may 
be a neurosis. Nevertheless, we find that such pain, when 
encountered clinically, is so disturbing that it frequently causes 
physicians, particularly when they have it themselves, even 
though they are technically familiar with cardiac neurosis, to 
believe that the pain must be an indication of organic heart 
disease when it is not. The need for correct diagnosis is clear. 
There is a vast difference in the treatment of cardiac neurosis 
and cardiac (fisease. We could cite many case histories to 
show that errors of judgment in either direction may be dis- 
^trous. In this connection, we find that minor errors in 
diagnosis and treatment are often caused by a failure to ap- 
pi^iate that neurotic pain in the region of the heart may 
- ur comadently with organic heart disease. In fact, neu- 
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roses are proportionately higher among those who have organic 
heart disease. Cardiac cases naturally have their attention 
directed toward and their anxiety aroused by the action 
of their hearts. Often, for example, a patient with mitral 
stenosis consults a specialist not because of symptoms due to 
the mitral stenosis, mitral stenosis may give no subjective 
symptoms whatsoever, but because the patient, knowing of 
the heart disease and its dangers, develops neurotic symp- 
toms suggesting to all concerned an alarming situation. We 
also believe that, in spite of its importance, cardiac neuro- 
sis has been neglected. We seldom find it demonstrated in 
chnics or discussed at scientific meetings. It is a confusing 
topic and, therefore, perhaps avoided. We believe a discussion 
of it is in order. 

Terminology. — People suffering from vague symptoms, 
including pain in the region of the heart, which we nowadays 
definitely label neurotic, symptoms which tend to be confused 
with symptoms of organic heart disease, have long been recog- 
nized. Terminology has contributed to the general confusion 
concerning them. The inept term “functional heart disease” 
was formerly used to classify these cases and indeed we find 
it still used at times. During the World War these cases were 
vigorously studied, and this term was abandoned. The names 
“soldier’s heart,” “disorderly action of the heart,” “effort 
S5mdrome” and most apt of all, “neurocirculatory asthenia,” 
were applied to them. We will use this last term for the re- 
mainder of this article, abbreviating it to its initials, N. C. A. 
This term is generally somewhat familiar. 

A distinction has been made by some observers between 
“cardiac neurosis” and “N. C. A.” on the basis that in the 
former there is no objective evidence of cardiovascular dis- 
turbance. We believe ft is inappropriate to try to make such 
distinction since our cases grade evenly from one class to 
another and individuals change their symptoms so that one 
would have to reclassify them from time to time. We would 
refer to N. C. A. including those patients who would be called 
“cardiac neurosis” by those who wish to attempt a distinction. 

N. C, A. Among Soldiers. — Study during the war was 
forced by mihtary and economic necessity. In England alone, 
at one time, 30,000 soldiers were in hospital supposedly com- 
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pletely disabled by N. C. A. Physicians found themselves 
unprepared for these vast numbers of disabled young men with 
symptoms referable to the heart. The disorder did not re- 
semble clearly anything with which they were familiar in civil 
practice. 

In brief, the disturbance was as follows: soldiers who had 
it typically found themselves unable to carry on because of 
exaggerated feelings of extreme fatigue; they fell out of line 
of march and dropped at drill. Though the symptoms dif- 
fered in individuals, in general they complained of stabbing 
or tearing pains at frequent intervals, usually below the heart, 
rarely throughout the chest or down one or both arms. Their 
hearts raced often at a terrific rate, sometimes more than 150 
beats per minute. If exercised on a flight of steps, or by 
100 hops, their pulse rates did not return to within 10 beats 
of the preexercise rate after a two minute rest; they thus 
showed a poor response to effort. Their blood pressure might 
be unobtainable when they first stood up, but within a few 
seconds or minutes would climb to a high systolic level, often 
with a relatively low diastolic level. Some fainted suddenly 
and remained unconscious for as long as twenty minutes. They 
trembled so that some could not stand at attention, and 
had a sense and appearance of anxiety, of “impending 
calamity.” They were breathless on slight exertion and spoke 
of a sense of suffocation; tachypnea was the rule even at rest. 
It was noted that their hands, feet and ears tended to be 
cyanosed, their extremities were cold and they sweated freely. 
Of course “myocarditis” was the first diagnosis considered. 
But direct examination of the heart showed no familiar signs 
of heart disease in the vast majority of cases and it was found 
that rest was bad for them while exercise helped the majority 
of them. After a six weeks’ course of graduated exercises 
and driU, roughly 20 per cent of these soldiers seemed able 
to return to full duty, 20 per cent appeared completely dis- 
abled, while the remainder could carry on some degree of 
duty. Furthermore, these individuals never developed heart 
failure, no matter how breathless or exhausted they became 
A'o matter how severe the heart pain they never died 
myo^rditis as a cause of the symptoms had to be rejected 
Hyperthyroidism was clearly suggested by some of 'the 
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symptoms — rapid heart, tremor, increased fatigability. But 
the patients never developed dear signs of toxicity refer- 
able to the thyroid gland, and this possibility was also rejected. 

^ No disease appeared to be dosely assodated with the con- 
dition. The most that one could say was that the incidence 
of chronic infections, in particular tuberculosis, was somewhat 
higher among these N. C. A.’s than in the general population. 
To be sure, N. C. A. symptoms in some cases occurred for the 
first time or were aggravated by convalescence from acute 
disease or injury. So the effect of orgam'c disease or physical 
trauma in initiating the symptoms could not be ignored even 
though it was clear that organic disorders or their late effects 
could not account for the great majority of the cases. The 
s)miptoms were the same where there was no apparent cause, 
or when they followed pneumonia, rheumatic fever, trench 
fever, battle wounds, shell shock, a drunken debauch, promo- 
tion, demotion, or bad news from home. 

Five years after the war it was found (2) that 33 per 
cent were improved or well, 3.2 per cent had become worse. 
The condition of the remainder was stationary. This must not 
be taken as a guide for prognosis for N. C. A. in civil life. Any 
familiarity with the severely disabled N. C. A. soldiers shows 
the unfortunate fact that they are more secure if they remain 
disabled. Feeling their inadequacy, they dread to be pro- 
nounced well and forced to take care of themselves. Re- 
assurance can have little effect. And indeed one can only 
reassure them half-heartedly. There is no certainty that they 
will succeed in being well if they try. 

Follow-ups have shown that these N. C. A.’s were good 
life insurance and operative risks. 

N. C. A. in Civil Life. — ^It was through the study of 
soldiers that a solid, though inadequate, basis was established 
for the understanding and handling of patients with N. C. A. 
encountered in civil practice. For a few years after the war, 
occasional reports and studies of this condition appeared, but 
for the past fifteen years it has been seldom dealt with in lec- 
tures or medical publications. We are forced to turn to the 
older descriptions for reference and we do not often recog- 
nize in them the condition we now encounter, for individuals 
who match the wartime cases in severity of signs and S 3 mip- 
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toms are now rarities. This may be because in civil life we 
rarely have anything analogous to the war as a cause of sud- 
den and tremendous psychic shock among relatively young 
people and one can usually more readily escape from the 
severe tensions that do come in civil life. The symptoms of 
N. C. A. as encountered today are less dramatic and, at the 
same time, less clear cut than Uie war cases. Nevertheless, 
they are often as disabling and sometimes the symptoms arc 
as severe as ever. 

The symptoms -of civilian N. C. A. are so various and 
vague .that a thorough description would be difficult and un- 
desirable. We find they are best described by illustrative cases 
presented against the background of their social and economic 
environment. We will later give such cases. Certain symp- 
toms, however, occur so consistently that we will mention 
them. Of course, “heart pain”: it grades in severity from a 
merely uncomfortable sensation or consciousness of the region 
of the heart or of the heart beat to precordial soreness and 
stabbing or pinching pain, sometimes of great severity. Such 
pain is by itself strong evidence of N. C. A. A complaint of 
breathlessness which really consists of sighing or a sense of in- 
ability to get enough air in the lungs, is also a clear sign of 
N. C. A. The precise value in diagnosis of other common 
symptoms and signs, such as great fatigability, breathlessness, 
tremor, cyanosis and tachycardia or poor response to effort is 
much less. 

Curious case histories could be given where violent 
dyspnea or uncontrollable tremor or repeated fainting or com- 
plete helplessness from sudden sense of weakness were the 
outstanding complaints of cases severely disabled and sus- 
pected of heart disease, though the symptoms were purely 
neurotic, and were relieved by proper treatment. But such 
cases are comparatively rare. The most common outstanding 
complaint of the N. C. A. today is some degree of pain in the 
region of tlie heart. 


Case n—This patient is a forty-five-year-old busv surppnn ~ • , 

rather late and has 2 small children. His father died of anrina Th 
.as (repuenlly made a correct diagnosis of cardiafneuroTon hi o 
>cnU, ncvcrUicless, he reported for examination with a look of de^ 
and weann^ and, placing his hand beneath his heart said, “Em dont 
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He also complained of precarious sleep and a general sense of fatigue and 
numerous minor symptoms. Physical examination was negative except for a 
left inguinal hernia. He had had this for a year, shortly before the onset of 
his heart pain. It had prevented him from exercising, ndth the result that he 
had gained greatly in weight and was in “poor condition.” He had, however, 
“always kept putting off an operation.” He feared that he would have an 
embolus and die. He was advised to take a three months’ vacation. There 
was improvement but only for a few months. A year later, he consented to 
the hernia operation. As soon as he recovered, his symptoms disappeared and 
he began to engage in active athletics. He has remained well for several 
years, though on questioning says that he has little echoes of his pain when 
especially u'orried. And, like many physicians, beh'eves that eventually be 
will die of angina. Many do. 


Oase n. — This is another physician, thirty-two years old, married with 
one child, who has been engaged in practice for five years, and through unre- 
mitting hard work is now succeeding. He has a good family and past history 
and no vices. He states that “for the past several months, I have frequently 
had a sharp stinging pain just under my heart, lasting a few seconds. I am 
sleeping badly. My wind is not as good as it was. I have been staying up 
late working and have stopped regular c.xcrdse during the last 2 years and 
have gained a lot 0/ weight. I have never had rheumatic fever, but will you 
listen to my heart?” The examination was negative, and when he had been 
reassured and put on a proper schedule of hours for sleep, eseicisc and diet, 
his symptoms vanished. When asked several years later about these symp- 
toms, he failed to recall that he had had them or that he had consulted one 
of us. 

Oase m. — This patient is a healthy, attractive young woman of twenty- 
seven, the mother of one child. Her husband bad left home to develop an 
artistic talent. He stayed longer than was expected. There were rumors of 
unfaithfulness on his part. The patient developed disturbing heart pain and 
consciousness of her heart beat which frequently was very rapid and forceful. 
There was breathlessness, easy fatigability and sleeplessness. These con- 
tinued in spite of reassurance and a hygienic regime until she obtained a di- 
vorce noth a financial settlement and retired with her child to live with her 
parents. Even then, there were milder recurrences until she was married to 
another, but since that time she has remained well. 


Case TV. — This patient is a psychiatrist of seventy-two years, charming 
and intelligent, who had lived a successful life without special hardships, ill- 
nesses or disasters. He stated that “I awakened frequently this last winter, 
and am conscious of my heart beating hard at times and of a sense of soreness 
around the precordium coming and going for days at a time. On occasion, 
I have the sensation that 1 am suffocating and desire to take a full breath. I 
am fatigued. I come to you to sec if I have heart disease or a mother-in-law 
comple.c.” He did not have evidence of heart disease; he did have a mother- 
in-law aged ninety-two, who had come to live in his home and who was a 
source of increasing amciety, but he also, though past the age of retirement, 
was continuing his work and lectureship from year to year, while constantly 
before him was the unexpressed question, “when shall 1 break?” 
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The neurotic si-mptoms dkappeared with explanations and he rc£uincd 
n-ork n-ith comfort But the ineutable break came without warning a feu 
years later with an entirely dificrent set of symptoms. 

Case V.-Again we are dealing with a physician, a teacher and constant 
of forty! who hrnever been sick and states that he is not nervou,. There 
have been no disasters in his Ufe, he has a happy home, several ^ 

successful in his profession. For a few months, he had noticed grouinc 
fatigabOity and breathlessness at his accustomed tasks and stabbmg pain, 
and a sense of soreness around the heart. Physical e.xaminatmn revealed no 
abnonnaUty. He was reassured and discussion resulted in the idea that he 
was not getting enough e.xercise or rest. This was co^ected but "o improve- 
ment occuned. He then gave up smoking, m which he had indulged ncaxnly , 
and still he u-as no better. Finally hU teeth were i-rayed; three badly ab- 
scessed teeth were found and removed, and within three or four days, he 
experienced complete and lasting relief from his symptoms. 


Case VI. — ^This woman, now over fifty, was seen by one of us ten years 
ago as the eighth consultant on her case. She rvas married, had 2 children 
and her environment was pleasant and easy. She had a normal inheritance 
except that a grandmother had been a cardiac invalid for thirty years. She 
herself had been kept out of school for a year when fourteen years of age 
nith “anemia and myocarditis,” but otherwise had had no significant illnesses. 
Her 2 children were born mthin two years of her marriage. Twenty years ago, 
following her second and last pregnancy, she began to suffer from frequent 
attacks of severe stabbmg pain over the precordium, together with conscious- 
ness of the heart beat. Her heart rate, whenever taken, was found to be 120 
beats per minute or over. There was weakness, easy fatigability and breath- 
lessness. In addition, she suSered from vague digestive disturbances. These 
EjTnptoms had persisted to the date of this examination. Her sjTnptoms 
were such that she was only able to be up about six hours a day and felt 
that she had to be driven everyT\'here she went. She supervised her home 
and children but could do no work. She had no particular relaxations although 
she read a good deaL Her life with her husband was apparently congenial. 

Her physical examination was quite negative, except for the tachycardia 
and some acrocyanosis. Treatment proved unsuccessful. A recent report 
from her family physician stated that her condition b still unchanged. 


Case VH,— -Thb patient b a thirteen-year-old gbl. Since the death of 
her father from angina when she was eight years old she and her mother had 
lived wiA a' grandmother. During thb time she has slept with her mother 
The patient’s catamenia commenced six months ago. Her symptoms extend 
over thb six-month period. She began by disliking school; she trembled and 
clt famt and breathless at meeting people. She had soreness around the heart 
and frequent stabbmg pains. Her heart raced at times. She dreamed dreams 
of the anxiety tjTie, frequently. She would hardly allow her mother out of 
her sight. One night, while her mother was attending a club mertfiT she 
expenencod an attack of heart pain so severe that a physiSi Swi 
once He told the mother that he feared the child was suffering from rheum 
h^rt disease and that she would have to remain in bed forTn 
of time. Treatment by digitalb, ‘xitamins and heUotherapy was eiv 
Ihe simptoms became worse. A grave progno'^b was ckL mf ’ 
paiT up all outside activities and devoted nearly every' moment t^Lr^Sd 
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The symptoms increased. There were tantrums, fainting spells, blurring of 
vision and transient hemianopia. The child had written poems for years; 
the poems had grown more mature as she grew older. She continued to write, 
but now the content of her poems reverted to nursery rhymes. 

During the six months of her illness the grandmother had scolded the child 
and mother persistently, advising the mother not to spoil her dau^ter, to go 
out more and not to stay home and act as nurse. When the physician was 
appealed to, he was distinctly apprehensive regarding the child’s heart and 
insisted on complete rest. (The physidan, an experienced and able practitioner 
was not a poor diagnostidan. He was faced udth a situation which again and 
again is found alarming by other able men.) 

Physical examination of this child was negative. In spite of the severity 
of the symptoms and the difficulties of the situation, brief but unreserved dis- 
cussion of the case \vith mother and patient together was followed by almost 
complete relief of symptoms and a return to normal living which has lasted 
for a year. 


Discussion. — These above cases are chosen as t3^ical. The 
essentials of each are found in many others. With the pos- 
sible exception of Case V, none had any organic disease which 
could directly cause the s3miptoms, and all had sound cardio- 
vascular systems. In regard to most of them, factors in their 
lives producing anxiety states could be readily ascertained, al- 
though these factors had not been appreciated by the patients 
themselves. Thus in one patient. Case I, it was an unsuspected 
dread of death from a needed but postponed operation; in an- 
other, Case III, a disturbance in her relationship with her hus- 
band; a third, Case IV, was apprehensive of tlie breakdown of 
old age; while a fourth, Case II, was in poor physical condition 
from overwork and under-exercise and sleep. In Case VII 
an intricate and demanding attachment to her mother and 
jealousy for her attentions led to a state of complete invalidism 
at adolescence. Only in Case VI, the sole one which did not 
respond to treatment, are the factors producing the psychic dis- 
turbance hidden. In handling N. C. A.’s in general, it is not 
often necessary to resort to the radical therapy of such work- 
ers in abnormal psychology as Freud and Adler, but it is by 
no means v\dse to dismiss their theories as never applying. In 
tlie more serious and resistant cases, such as Case VI, therapy 
along tliese lines may offer the only hope of relief. One wishes 
tliat this patient (Case VI) had been analyzed. 

Focal infection, as in Case V, appears definitely as an ex- 
citing cause now and then, and effective treatment is dependent 
on its removal. But focal infection is not demonstrable in 



PAIN IN THE PEGION OE THE HEART 154^ 


the majority of instances, and attempts to cure all by finding 
and remo\'ing obscure possible foci of infection repeated y 

end in failure. .... c rr 

Thus, the ordinary wear and tear and vicissitudes ot liie 

with their resulting anxiety states, bad habits of living, and, to 
some extent, in a few iiiheritaiice appear as the exciting fac- 
tors in most cases. N. C. A. may occur at all ages in both 
sexes, in all social conditions and among those with all degrees 
of mental ability. These individuals are usually not constitu- 
tionally “neurotic” unless we apply this term extremely widely. 
It is very common among physicians. Most of the patients 
get well. 

The diagnosis of N. C. A. rests on the recognition of the 
peculiar nature of the described s3Tnptoms. It does not de- 
pend on the exclusion of organic disease. It is not made by 
physical signs or tests. 

No matter how elaborately we develop routine physical 
examinations and laboratory tests, the diagnosis of this com- 
mon condition can only be correctly made from the personal 
judgment of an enlightened physician. Though in the great 
majority of cases the diagnosis to an experienced physician 
is easy; there are occasional cases that make even those who 
deal with these cases daily wish to shift the responsibility, and 
that keep us awake nights. We do not often worry for fear 
we may be overlooking a serious heart disease. Pain in the 
region of the heart can, of course, be caused by pericarditis. 
It may in rare instances be caused by pressure from a greatly 
enlarged heart, though cardiac enlargement as a rule causes no 
pain. But, aside from these, pain such as we are concerned 
with is not caused by obscure heart disease. But there are 


rare, sometimes serious organic diseases, that can give pain 
in the region of the heart that is not angina and that neurosis 
may simulate. Following are some of these rare diseases that 
in our experience, have caused severe pain in the region of the 
heart. The principal lesions, not cardiac, above the diaphragm, 
which we have found in our private consulting practice as a 
^use for precordial pain are: mediastinal, lung and esophageal 
umor or diverticulitis, diaphragmatic hernia, pulmonary em- 
bolus, and cervical arthritis. Below the diaphragm diseie nf 
the stomach, gaUbladder, duodenum and pancreas, 'one some 
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times reads of obscure chest pain which is labeled “pleuro- 
d 3 mia, as though this was a specific disorder. We have never 
allowed ourselves, to make such a diagnosis. Patients fre- 
quently believe and are encouraged to believe that pain in the 
region of the heart is due to pressure from gas in the gastro- 
intestinal tract. This explanation serves to distract the pa- 
tient’s mind and to relieve apprehension. But it commonly 
causes cribbing and belching and resort to various remedies, 
not always harmless. And, sometimes, the result is a real 
discomfort from gas pressure. We should remember that pain 
in the region of the heart is nearly always neurotic. Gastro- 
intestinal discomforts are common symptoms among neurotics. 
Bad habits, cathartics, cribbing, imnecessary dosing are easily 
induced. 

Because of the similarity between the sjmiptoms and signs 
of N. C. A. and those of hyperth 3 moidism, the latter condition 
should always be considered and eliminated, if necessary, by a 
basal metabolic rate determination. It is often wise to take 
the basal metabolic rate on an evident N. C. A. in order to 
convince the patient that hyperthyroidism is not present. 

N. C. A. as seen today is treatable and the prognosis, on 
the whole, is good. The great majority of patients get well 
quickly, often with no more therapy than reassurance. A small 
proportion, possibly 10 per cent, tend to be prolonged with a 
tendency to recurrence. A few remain fixed for years, per- 
haps for life. But even the most prolonged and intractable 
cases sometimes suddenly get well. We cannot handle them 
all alike, though some need following indefinitely, many are 
cured at once with reassurance and should not be encouraged 
to remain under surveillance, which, in itself, may be poor 
therapy. 

The general principles of treatment are reassurance, re- 
peated as often as needed and as convincingly as possible, 
and a regime of diet, rest, exercise and work suited to the in- 
dividual. Drugs, in general, are not indicated; digitalis and 
the other specifically cardiac drugs do no good. Occasionally, 
in selected cases, sedatives may be used temporarily to combat 
excessive nervousness or sleeplessness. But, in our opinion, 
the use of sedatives ought usually to be considered as an eva- 
sion. Explanation and reassurance rather than narcotics are 



1543 


PAIN IN THE REGION OF THE HEART 


in order. Any reasonably correctable defects, such as infected 

teeth, should be corrected. _ 

They should have time for sleep and time for rest and re- 
laxation durmg the day. But they should not be put to bed. 
Sometimes a long overdue vacation is helpful, but, in general, 
it is possible and desirable to get the patient well iMlc at work, 
regulating the daily regime so that the patient does not over- 
work and does stubbornly follow the rules of bodily and men- 
tal health in spite of doubt and discomforts. Diet should be 
adjusted to maintain the patient’s weight within proper limits. 
Vague digestive disturbances, mentioned above, frequently re- 
quire a nonirritating diet. Habits of cribbing, and poor bowel 
management often need correcting. On the whole, elaborate 
schedules of graded exercises such as were developed for the 
war cases has proved neither necessary nor especially helpful 
in civil practice. It is exceedingly difficult to apply such 
schedules thoroughly to patients who cannot be observed and 
controlled like soldiers. Treatment of N. C. A. by the more 
elaborate forms of psychiatry, such as we mentioned in discus- 
sion of Case VI, especially psychoanalysis, has been little tried 
as yet, but keeps suggesting itself as a logical possibility. Be- 
cause of expense and time, psychoanalysis cannot be widely 
used by a cardiologist or an internist. And we should remem- 
ber that we know that it is not necessary to resort to such 
heroic methods for satisfactory results in the great majority of 
cases. It is possible that in the future, the rare intractable 
cases will be recognized and come promptly under the case 
of a psychiatrist, while the cardiologist, becoming more versed 
in the technic of psychiatry, may be able to handle the usual 
cases in a more comprehending fashion. One hopes that more 
enlighterunent from modern psychiatry vriU enrich what we now 
cherish as hard won common sense in the treatment of these 
common neurotics and not lead us to costly errors, as have 
other theories that explained the neuroses on the basis of some 
organic disease. 


N. 0. A. Complicating Organic Heart Disease.— Finallv 
we should like to cite two cases with N. C. A. and with orgamh 
heart disease. It must be remembered that patients with 
game heart disease or, indeed, any disease 
have N C A THpcp m r 4 * ^ccibe, may m addition 

e A . G. A. These N. C. A. symptoms may be the real cause 
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of a disability, and may be totally unrelated to the organic 
disease. We were surprised recently to find that 20 per cent 
of a large series of young women with mitral stenosis seen in 
private practice complained of heart pain which was exactly 
like the pain described by patients with sound hearts who had 
N. C. A. • 

Case VJJ-L. — ^The patient is a young woman, aged twenty-three, who was 
three months married and three months pregnant. She had no knowledge of 
any cardiac defects. She led a normal life with much exercise. She stayed 
up all one m'ght at a dance, drank a little. Then during sexual intercourse 
became breathless, orthopneic, and raised pink-stained sputum. Orthopnea 
and breathlessness with signs of congestive heart failure continued for several 
hours and cleared. Seen the following day, her physical examination was 
.negative except for mitral stenosis. Since then the patient has led a symptom- 
less life with careful restrictions for twelve years, and has had 3 successful 
pregnancies. Following the death of 1 child by accident, she developed severe 
pain for the first time in the left chest in front, particularly below the heart 
and in the axilla. She became conscious of her heart beat, which was rapid. 
She frequently felt a desire to take a deep breath. She had anxiety dreams. 

The physical e.xamination showed no evidence of congestive failure and no 
change in her heart condition. Reassurance and explanation diminished at 
once the severity of her symptoms without change in her rdgime. 

Case IX. — This patient, a woman of iorty-two, who had rheumatic fever 
in her youth, but following this led to a normal life, was married and had 2 
children. Follo-ning the birth of the second child, “she did not regain her 
strength,” but suffered from breathlessness at her accustomed tasks and com- 
plained of a great sense of fatigue and of sleeplessness and precordial pain. 
She was seen in consultation at this time (twenty years ago) by an able 
cardiologist, now retired, who found mitral stenosis and apparently interpreted 
this as the cause of her complaints and stressed merely the necessity of a 
cautious rdgime on her and her husband. For twenty years the patient was 
up only a few hours a day, rarely went out, and was almost constantly con- 
scious of her heart. Distressing prccordial pain was the most prominent of 
her many symptoms. She never developed congestive failure. Suddenly, after 
twenty years of cardiac neurosis and no heart failure, without ivarning, she 
developed a right hemiplegia, probably from an embolus broken off from a 
thrombus formed behind the stenosed valve. She recovered partially from the 
paralysis, but her personahty clearly changed. She became cheerful, fearless, 
free from complaints. There was no more mention of consciousness of the 
heart and heart pain. She struggled about the house doing more work than 
she had done at any time for the past twenty years, and remained up all day. 
This state continued until the patient was lost sight of several years later 

Discussion. — Case VIII explains itself. 

Case IX shows the results of a misinterpretation of symp- 
toms. If the cardiologist who first saw her had appreciated 
that her complaints were not due to her mitral stenosis, but 
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to cardiac neurosis and given proper treatment, she probably 
would have been improved or cured of the N. C. A. The 
abrupt cessation of her N. C. A. symptoms following tlie em- 
bolus offers a chance for speculation to tliose addicted to spec- 
ulation on tliese matters. Did the. embolus by causing or- 
ganic change in her brain cells change her personality? Or 
did the obvious physical handicap of her partial paralysis pro- 
vide her with a better excuse for invalidism (or outlet for her 
maladaptation if we prefer) than did her less obvious neurotic 
symptoms; and did these N. C. A. symptoms disappear be- 
cause she no longer needed them? At any rate, we are satis- 
fied for the purpose of this paper that for twenty years the 
patient, though possessing mitral stenosis, really was disabled 
by poorly treated N. C. A. and that, following the onset of 
an additional and organic disability, she lost her N. C. A., 
did more, and was happier. Such sudden changes in person- 
ality in prolonged N. C. A. appear to occur at times without 
any recognizable cause, psychic or structural. 

Summary. — Several cases complaining chiefly of pain in 
the region of the heart have been presented and discussed. The 
facts have been stressed that pain or distress in the region 
of the heart that has no association with angina pectoris or 
coronary occlusion, is common. It is rarely organic. It is 
usually neurotic. It may be disabling. It is successfully 
treatable in the vast majority of cases. We have discussed 
the general management of such cases. 
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the CURABILITY OF POLLEN HAY FEVER 

Preseasonal treatment for pollen hay fever offers a cure, 
provided that the proper pollen extract is used; careful tests 
are made and judgment is employed in the manner of treat- 
ment. Two very important facts that are essential to suc- 
cessful pollen treatment are; that the patient must be accurate 
in his statement as to when and how long he has hay fever 
symptoms, and that the physician must know what plants are 
shedding pollen at that particular time in that patient’s en- 
vironment. A third important fact is to test tlie patient very 
carefully and accurately with those pollens which are prev- 
alent during the patient’s hay fever season. Another essential 
is a proper procedure of treatment and, finally, extraneous con- 
ditions must be taken into consideration for each patient. 
These important considerations will be discussed in detail. 

Hay Fever Seasons. — The time of year or season wdien 
the patient has pollen hay fever falls into one or more of three 
periods, namely; spring, early summer, and late summer or 
fall. Naturally, the time of year that these seasons occur 
varies for different parts of the United States and more es- 
pecially for foreign countries. For example, in New England 
the early summer season, during which the grasses pollinate, 
extends from the middle of May to the middle of July. Far- 
ther nordi this season is delayed two weeks, and as one goes 
south this season gradually advances. In Florida, a grass is 

cedar trees pollinate in 
January , m \enezuela, grasses pollinate in January. Rainy 

as'vell as coT foreign countries 

permit of a resting period for polUnation. ^ ^ 
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During the spring hay fever season, which in most parts of 
this country extends through March, April and May, the trees 
pollinate in a series. Since each tree completes its pollination 
in from one day (the pine) to several days (the oak) a patient 
must be sensitive to the pollen of more than one tree in order 
to experience much pollen hay fever at this season. 

During the early summer season, May, June and July, 
the various grasses pollinate and they may cause hay fever 
for a period of six to eight weeks. The grass pollens are the 
cause of hay fever in from one quarter to one third of all cases 
of hay fever and the symptoms are severe. It is noted that in 
May some of the late pollinating trees and some of the early 
pollinating grasses coincide, therefore, these two seasons over- 
lap. After the grasses have finished pollination there is in 
most localities a brief respite from pollen hay fever; it is a 
period of two or three weeks before the late hay fever season 
starts. 

In the late summer, August, September and early October, 
the compositae, more especially the ragweeds pollinate. These 
are a profuse pollinator, cause severe hay fever symptoms for 
six or eight weeks and are responsible for about two thirds 
of all the hay fever cases. 

Occasionally patients are sensitive to pollens that occur in 
all three seasons; more often to those pollens that occur in 
both early and late summer, or early summer alone, and most 
frequently to the pollens of late summer only. Certain grasses, 
for example; Bermuda grass, which pollinates after it has 
been cut two or three times a year, may be in pollination dur- 
ing the late hay fever season. Corn, which belongs to the 
grass family, pollinates, depending upon when it is planted, 
from late May to the middle of August. Although the pollen 
of corn does not contaminate the air which one may breathe, 
it does fall upon the silk and husks of the ear. Therefore, a 
patient who is sensitive to the grass family may have attacks 
of hay fever from husking corn during August and September, 
when tlie compositae are in pollination, and without tests rag- 
weed pollen would be blamed for the cause. 

All plants as regards pollens, are divided into two classes, 
namely: those whose pollens are borne by insects and those 
that are borne by the wind. A more practical division is, 
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those that are fragrant and pleasing to the eye and those that 
have little or no fragrance and little or no beauty. Those 
plants which have fragrance and beauty are cultivated and are 
insect pollinated, rarely cause hay fever. The pollen is heavy 
or sticky and is not dislodged by Avind or air currents while 
in their normal condition. W^ien such blossoms are cut from 
the plants and kept in a vase for a few days they may dry 
and considerable amounts of pollen may be blown about by 
drafts. However, such instances cause symptoms of only a 
few days’ duration. Wind-borne pollens naturally lodge every- 
where, even on blooms of non-hay fever causing plants so 
that the act of smelling of a rose in early summer may cause 
the inhalation of grass pollen, or in the fall, of ragweed pollen. 
Consequently, the patient’s statement as to the cause of his 
hay fever may be very misleading. Roses are rarely the actual 
cause of hay fever and the same is true of golden rod, both of 
which are often suspected. The pollen of golden rod and daisy 
is sticky and does not blow about and consequently these do 
not cause bay fever in their natural habitat. The same is 
equally true of asters, golden glow, zinnias and fruit trees, etc. 


The wind-borne hay fever-producing pollens are from 
plants that have inconspicuous blooms with no fragrance nor 
beauty, no qualities to attract insects and they produce noth- 
ing that insects desire. Examples of this type are non- 
fruit bearing trees, the grasses, ragweeds, tumble weeds, etc. 

Geographical Distribution of Pollens. — A complete 
geographical distribution of hay fever pohens is out of the 
question in this paper. However, a brief survey may be of 
interest and helpful. 


In the East Coast States . — ^As far south as North Carolina 
the spring season of hay fever, during March, April and May, 
concerns the willow, maple, oak, birch and poplar trees. The 
early summer season, from the middle of May to the middle 
of July, concerns only the grass family. June grass pollinates 
usually from the middle of May to the middle of June. Very 
few patients, however, are sufficiently bothered by this erass 
to warrant treatment. All of the other grasses ripen at about 
the same time, and since timothy is one of these and has an 
abundant pollen, treatment with timothy pollen seems to nm 
led sufficiently against the other grass poUens. In the^fall 
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hay fever season only ragweed needs to be considered; the 
dwarf or small variety north of Connecticut and both the small 
and giant south of Connecticut. 

The Central States . — In Kentucky, Ohio, Indiana, Illinois' 
and Wisconsin, blue grass, timothy grass and lambs quarters 
are important from May to September and the ragweeds and 
careless weed from July to August. In Chicago, blue grass and 
orchard grass cause most of the hay fever during the early 
summer and the ragweeds and lambs quarters in the fall. The 
spring season is of little importance. 

The Mississippi Valley States . — ^AU have similar seasons 
and similar pollens as stated above with the addition of Ber- 
muda grass and Johnson grass. Throughout the States of 
Minnesota, Iowa, Mississippi, North Dakota, South Dakota, 
Nebraska and Kansas, blue grass, timothy grass, lambs quar- 
ters, ragweed, careless weed and sage brush are the most im- 
portant causes of hay fever. 

Southern District .- — In Oklahoma the maples pollinate the 
latter part of February, the cottonwood tree in April, and both 
cause some hay fever. Bermuda grass pollinates from the 
middle of May until frost and is a contributing cause in one 
third of all hay fever cases. Water hemp is a very heavy 
pollen producer and is a very common cause of hay fever in 
Oklahoma and in the eastern and southern parts of Texas, 
Nebraska and the southern part of South Dakota, Iowa and 
Michigan. From the middle of August until the first of Oc- 
tober the ragweeds are important causes of hay fever. 

In Arizona and the southwest, the season of pollination be- 
gins the last of January and continues through November. 
Furthermore, after the annual rainfall there may be a dif- 
ferent flora or different causative pollens from one year to 
the next. Rabbit bush and shad scale cause spring hay fever; 
Bermuda grass and June grass cause hay fever in the spring, 
summer and fall. The Amaranths, rather than the ragweeds, 
cause the fall hay fever. Outside of the irrigated districts the 
pollen seasons depend upon the annual rainfall. In the irri- 
gated valleys there is a continuous hay fever season for nine 
months. Cottonwood pollen causes hay fever in February, the 
ash trees in IMarch, Bermuda grass begins to pollinate early in 
April and continues for nine months. In the latter half of the 
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season the pigweeds and Amaranths cause hay fever and, as 
already stated, Bermuda grass is still in pollination. In south- 
western Texas the cedar tree causes hay fever during Decem- 
ber January and February; Bermuda grass during April, May 
and June and again from the latter part of August to Novem- 
ber. In northern Texas the grasses and rag\veed pollen cause 
most of the hay fever. 

The Mountain States . — In Colorado the cottonwood trees 
cause hay fever in May; blue grass and grana grass in May, 
June and July, and lambs quarters and the ragweeds from 
June to frost. In the region about Colorado Springs cotton- 
wood trees cause early hay fever and Russian thistle, sage 
brush and ragweed the remainder of the summer. In Nevada, 

• during April and May, ash, olive and black walnut trees cause 
hay fever from April to October. Johnson grass and Ber- 
muda grass cause much hay fever and in addition, during July 
and August, rye grass. From July to October Russian thistle 
is most important and careless weed and red root are less im- 
portant as causes of hay fever in the late summer. In Mon- 
tana there is little spring hay fever from the trees; more hay 
fever in May and June from the grasses and 60 per cent of 
all cases have hay fever from July to frost and this is caused 


by Russian thistle, sage brush and poverty weeds. 

Oregon is divided by the Cascade Mountains into two dis- 
tinct areas as regards pollens. To the east of these mountains 
June grass pollinates in May and June, bunch grass, wheat 
and tall rye grass during June and July and in the late sum- 


mer and fan Russian thistle pollinates from June to September. 
Sage brush pollinates from June to August and Atriplex from 
June to September. West of the Cascade Mountains are sev- 
eral river valleys and the pollen flora is varied. However 
since 96 per cent of all hay fever patients in Oregon have the 
early or midsummer type of hay fever, which is caused by the 
grasses, enumeration of the various floras is of no interest 
In Utah, during the spring season from April to June a few 
patients have hay fever from shad scale. The summer’ season 
from mid-Joly ,o September is fte most import” ft® 
So per cent of the paUents have hay fever at this time 
prmcipal cause of hay fever at this time is 

In Cabtomia the pollen flora is so varied in different dSricte 


o 
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that it is not possible to give a detailed report. Black ■wal- 
nut, orchard grass, rye grass, June grass, Bermuda grass, red 
root, pigweed and mug wort are hay fever-causing plants which 
are common throughout the state. In the Sacramento and San 
Joaquin Valleys olive trees and Johnson grass are important. 
In the region about Los Angeles and Pasadena careless weed is 
important. About San Francisco Bay sage brush is important. 
In Southern Cah'fornia during January and February the pol- 
lens of black walnut, English walnut, live oak, scrub oak, cot- 
tonwood and cypress are prevalent. During March, April, 
May and June the various grasses pollinate and of these the 
most important are Bermuda grass, orchard grass, red top 
arid fescue. Bermuda and ray grass poUinate practically 
throughout the year. During July, August, September, Oc- 
tober and November, first the -wild rye species, Johnson grass 
and the Atriplexes, then follows the western ragweed and 
cockle bur, and finally the Artemisia family. 

Foreign Countries . — ^There seems to be no late summer or 
fall hay fever outside of North America and the chief cause 
of hay fever, namely, ragweed, is not known. In Argentina 
there is a tree season in early spring and a summer season due 
to the grasses, which pollinate during January and February. 
In England, France and Germany the chief causes of hay fever 
are the grasses and the season is similar to that in New Eng- 
land. In Spain there are two grass seasons; early spring and 
late summer, and two thirds of all cases are caused by the 
grass family. The olive tree also causes considerable hay fever 
in Spain. 

Collection of Pollen. — Pick the flowers when they are 
just ready to shed the pollen, spread them upon sheets of 
* smooth paper in a closed room and allow them to dry. Much 
poUen ■will be found free upon the paper. The dried anthers 
■with the pollen inside or sticking to them can be separated 
from the pollen by grinding them slightly with a mortar and 
pestle in small amounts of carbon tetrachloride. The carbon 
tetrachloride with the suspended pollen is strained through 
cheesecloth to remove the gross fragments, and then it is 
allowed to fall upon smooth filter paper, while the carbon 
tetrachloride runs through into the flask. The same sheet of 
filter paper is used several times until a large amount of 
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pollen has collected. The filter paper is then allowed 
and the pollen forms a cake. This dry pollen is S( 
with care from the filter paper and put into a clean, 
tightly corked bottle, where it will keep indefinitely, 
collected in this way is quite free from dust, is unconta 
by other pollens, and seems to be more or less sterilizci 
passage through carbon tetrachloride. Pollen can 
chased from reliable firms tliat deal in biological p 
but they must be of the species indigenous to the ] 
environment. 


i'reparation of Pollen Extract.— There are n 
ferent ways of preparing pollen extracts for use in tl: 
and treatment of hay fever, and all of tliem seem to g 
factory results when used by tlie worker who devis 
A method in general use is that of Clock, which 
tract the pure poUen grains in 66.6 per cent glycerol 
per cent saturated sodium chloride solution. Anothei 

f pollens are treated with et 

al the fats are removed, then the pollen is extracted 
0 lowing soluUon; sodium chloride 0.5 per cent sod 

in TLT * carbolic add 

extract Abes and 

containing gSrsoifium'^dT i 

sodium hvdrovpri t dihydrogen phosphate 
content h^ a ^his extract is Ltonic 

normal blood ^ra iT T ‘^^“^cntration within the ] 
soluble active subs^ of tbe salt ar 

stable. present in pollen grains, 

pollen in 88^ cc 'of nomaf ^ 

twenty-four hours ’ then f frequent shal 

to make a 12 per cent J absolute alcohol i 
t'on is carried on witL f^bne solution and 


t'on is carried on Jll saline solut 

four hours. To the^xt^rfcTirff 
a^ake a final 0.4 per cent carbolic acid 

“rbolic acid soluUon is 

'en extract. for further dilutions 

Methods of Testiim ... 


1554 


I. CHjWDLER walker 


Cutaneous Test . — number of small cuts, not scratches, each 
about Vs inch long, are made on the flexor surface of the 
forearm. The cuts are made with a sharp scalpel, with an 
even pressure, so that they are deep enough to penetrate the 
skin without drawing blood: Sometimes in testing infants or 
small children the tests are made on the back. On each cut 
is placed a very small amount of the dry pollen to be tested. 
When all of the pollens have been applied to the cuts, a drop 
of tenth normal sodium hydroxide (4 Gm. NaOH to 100 cc. 
of distilled water) is added to dissolve and to admit of its 
rapid absorption. Great care shoifld be used not to carry 
pollen from one cut to the next and not to contaminate the 
fluid. At the end of half an hour the pollens are washed off 
and the reactions read. A positive reaction consists of a 
white area or urticarial wheal, often irregular in shape and 
with outrunners or pseudopodia, surrounded very often by a 
flushed or rosy area. 

The Intradermal Test . — This consists of the injection into 
the skin of minute amounts of pollen extract, usually 0.01 cc. 
It consists, essentially, of a parenteral injection into the body 
of a foreign protein. The technic is rather difficult, since the 
volumes to be injected must be exactly the same in the con- 
trol as in the diagnostic tests, for accurate comparison of the 
size of the reactions. The intradermal test is so very sensitive 
that false reactions or pseudoreactions are a common occur- 
rence. The tendency to multiple or group reaction to botani- 
cally related pollens, is common so that the intradermal method 
is sometimes unsatisfactory as an indication of the specific 
poUen which causes the hay fever symptoms. The most 
serious objection to the use of the intradermal test is the 
occurrence of severe local or constitutional reactions. 

All plants belong to some biological family of which there 
are numerous members. Consequently, some plants are so 
closely related to each other that all members of that family 
wiU give a positive test whether cutaneous or intradermal, 
even though only one member may be the cause of hay fever. 
To illustrate this: a patient, who has hay fever in the fall of 
the year that is caused by ragweed pollen, will react more or 
less positively to daisy pollen, which is present in the air in 
midsummer, and which, because it is so heavy, it does not blow 
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about, does not cause hay fever. A patient who is sensitive 
to the grass family will react to the pollen of all grasses and 
to corn, which belongs to the grass family. Such a patient, 
however, would be tested for and treated by timothy pollen 
in the east, and Johnson grass and Bermuda grass in the south 
and west, and there is no necessity for treatment with corn 
pollen, which does not blow about to any extent. Therefore, 
it is necessary to test and treat the patient with only that par- 
ticular pollen to which he is exposed. 

Before treatment is instituted it is essential that the patient 
be tested with various strengths or dilutions of the particular 
pollen protein to which he may be exposed. The original pol- 
len extract may be diluted so that when tests are done with 
various strengths or dilutions tire degree of sensitivity of the 
patient may be established. When this is done it is usually 
found that the pollen which is the cause of hay fever gives a 
positive test in the greatest dilution or with the least amount; 
whereas other members of the pollen family, to which the 
patient is not exposed, require larger amounts of the pollen 
to give a positive test, and some members of the family may 
react very little with very large amounts. 

Preseasonal Treatment. — ^Unless the patient is tested 
with graded amounts of the pollen protein, such as various 
strengths or dilutions it is not possible to know the initial dose 
for treatment or when to start treatment. Without these 


graded tests the first dose of treatment may be too large, 
thereby causing a distressing reaction, or the first few doses 
may be unnecessarily too weak to be of value. Furthermore 
knowledge of the positiveness of the patient to various strength 
or dilutions of the pollen protein is an important guide in treat- 
ment. For example: a patient reacts as foUows; 1; lOO is 
4-f, 1: 500 is 3-f, 1; 1000 is 2+, 1; 5000 is 14-, 1; 10 000 
IS ±, 1; 20,000 is doubtful, 1: 40,000 is 0. It is safe to begin 
treatment with 3 minims or 0.2 cc. of 1: 40,000. If no reaction 
occurs froin this dose and none would be expected, the next 
dose would be 3 minims or 0.2 cc. of 1 : 20,000. and no reacU™ 
would be ejected. The third dose would be 3 minims m 
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fourth dose would be 5 minims or 0.3 cc. of 1: 10,000. The 
fifth dose would be 3 minims or 0.2 cc. of the 1: 5000 dilution; 
the sixth dose would be S minims or 0.3 cc. of 1: 5000. Since 
tliere is a greater jump from the 1 : 5000 to the next dilutions 
of 1 : 1000 than there was in the preceding dilutions, it is neces- 
sary to give two more doses of the 1 ; 5000, namely, 7 minims 
or 0.4 cc. and 9 minims or 0.6 cc. Although a mild reaction 
may follow the latter doses, a distressing reaction would not 
be expected. However, should one of these doses cause a 
large, red, hot, local reaction at the site of treatment or any 
constitutional reaction, the dose that was responsible should 
be repeated before proceeding with the schedule. Since the 
next dilution, namely, 1; 1000, caused quite a reaction in the 
tests, we are forewarned to proceed cautiously. Therefore, 
with this 1: 1000 dilution, in order to be as safe as possible, 
three doses are given, namely, 3, 4, and 5 minims or their 
equivalent in the metric system. With no reaction following 
these three doses, and none would be expected, it is then proper 
to give the 1: 500 dilution in doses of 3-4-5-6~7 mim’ms or 
their equivalent in the metric system. This schedule calls for 
16 treatments without any repetition. In 9 cases out of 10 
an excellent result would be expected. 

The above schedule is often varied to fit the degree of 
sensitivity of the individual patient, with consideration of the 
ability of the patient to tolerate an increase in the amount of 
pollen injected, as judged by the effect of each preceding treat- 
ment. Very sensitive patients, who require treatment with the 
1:160,000 or even higher dilutions, are frequently unable to 
take the larger amounts of pollen extract dilutions before the 
time of onset of the symptoms, but they receive a great deal 
of benefit from treatment with the dilutions which they are 
able to tolerate. Less sensitive patients are sometimes treated 
with a 1: 100 dilution of the pollen extract in amounts of 
0.1 cc. or 2 minims, 0.2 cc, or 3 mim’ms, and 0.3 cc. or 5 minims. 
Since the best results are obtained when treatment is given at 
weekly intervals, and since 16 treatments are outlined, it is 
best to begin treatment sixteen weeks before the usual onset 
of haj' fever sjouptoms. Treatment given at five-day inter- 
vals offers nearly as good results. Treatment that is given 
at more frequent intervals does not produce as satisfactory 
results. 
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Successful preseasonal treatment depends upon the follow- 
ing: (1) to start tlie course of treatment early enough to com- 
plete the schedule a week or ten days before the usual time 
of onset of the symptoms; (2) to lest by the cutaneous method 
with the actual pollen extract dilutions which are to be in- 
jected in treatment; (3) to adjust the initial amount to the 
degree of sensitivity of the patient, i. c., start with the dilu- 
tion which gives no reaction, but is next higher to a dilution 
to which the patient gives a slight reaction; (4) to increase 
the amount or strength of the injections as rapidly as the 
patient can tolerate them with no more reaction than a slight 
and transient local irritation about the site of the injection 
(swelling less than the size of a fifty-cent piece, ivith sur- 
rounding flush, of less than twenty-four hours’ duration); (5) 
to repeat any amount that causes any marked local or any sys- 
temic reaction; (6) to inject the material subcutaneously, not 
intradermaUy, intramuscularly, or intravenously. 

Coseasonal Treatment. — This method of treatment dif- 
fers from the preseasonal method only in that treatment is 
started just prior to or after the onset of hay fever. The 
results are not nearly as satisfactory as those obtained from 
the preseasonal method. Furthermore, it is hazardous be- 


cause the patient is being exposed to pollen in the atmosphere 
at the time he receives treatment, and there is no way of esti- 
mating how much pollen the mucous membranes ate absorbing 
at the time of treatment. In those cases where the patient is 
sensitive to several different species of pollens it is of some 
advantage to treat with some pollens coseasorially, provided 
the preseasonal treatment can be given with only a part of the 
pollens. If the patient applies for treatment after his hay 
fever has started and the season is a long one, it is well to 
pve the coseasonal treatment a try; if it benefits, the patient 
IS the gainer; if it fails, it can be stopped. 

Preseasonal Combined with Coseasonal Treatment 

men a patient applies for treatment four to ten weeks be 
fore the usual onset of symptoms, a combination of the nre 
seasonal and coseasonal treatment may be given. The trLt 
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the condition and reactions of the patient. During the season 
the patient may not tolerate increased amounts of the pollen 
extract but may obtain much relief from repeated doses of a 
quantity that he can tolerate. 

The results from the combination of preseasonal and co- 
seasonal treatment are not as good as from the preseasonal 
treatment alone, but are much better than from the coseasonal 
treatment alone. 

Perennial Treatment. — ^This method really consists of 
giving more or less preseasonal treatment, then continuing 
during the bay fever season with as much treatment as the 
patient wiU tolerate and after the hay fever season is finished 
and the time has arrived to again start the preseasonal treat- 
ment. 

The aim of this method is, after a certain amount of im- 
munity has been established, to hold or preserve as much of 
this immunity as possible until another course of preseasonal 
treatment can be started for the purpose of a further increase 
of immunity, etc. The advantage of this treatment over pre- 
seasonal treatment alone is that between courses of the latter 
there is a more or less decrease in immunity during the interval 
of no treatment. From the patients’ point of view the incon- 
venience and expense of such a prolonged series of treatments 
may offset any advantages this method may have over the pre- 
seasonal method. 

Seasonal Results of Pollen Treatment. — With the care- 
ful adjustment of treatment to each patient, as has been de- 
tailed by making tests with the same pollen dilutions that are 
to be injected in treatment and by using the proper pollens, 
preseasonal treatment ofi’ers much benefit to 85 per cent of 
cases. In districts where the pollen flora is not extensive, such 
as in New England, 98 per cent of patients are greatly bene- 
fited. Over a period of fifteen years the writer finds that the 
average results from his treatment is that 15 per cent of 
patients have no hay fever; 30 per cent have practically no 
hay fever; 40 per cent are at least 75 per cent improved; 10 
per cent are 50 per cent improved, and the remaining 5 per 
cent are not benefited. In other districts where the pollen 
flora is more extensive, such as in Arizona, where Bermuda 
grass and June grass cause hay fever during the spring, sum- 
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mer and fall and in addition the amaranths cause fall hay 
fever, the results would not be quite as satisfactory because 
of the necessity of using several pollens in the treatment at 
the same time and because the grass season is so long. 

From coseasonal treatment alone the results are not very 
good, but the combination of preseasonal and coseasonal treat- 
ment offers results that approximate those from preseasonal 
treatment. Perennial treatment gives equally good results. 

Cutaneous tests with pollen dilutions at the end of a course 
of treatment are much less positive than at the beginning of 
treatment. But this greatly decreased sensitivity does not 
hold over completely until the next course of treatment is in- 
stituted. However, at the beginning of a second course of 
treatment, the cutaneous tests are as a rule much diminished 
over those which prevailed at the beginning of the preceding 
course of treatment. Therefore, with each course of treat- 
ment there is a gradual diminishing in the cutaneous tests and 
there is a gradual improvement in the symptomatic results of 
succeeding treatments. 

Permanent Results from Preseasonal Pollen Treat- 
ment. — ^In my own experience with my own pollen extracts 
permanent relief has been obtained in one third of those so 
treated. Only a few patients have been permanently cured 
following one or two seasons of treatment and the majority 
of cures followed three, four, five and six successive preseasonal 
courses of treatment. If the number of those who were treated 


from three to six successful seasons were considered, the per- 
centage of cures would be nearly 50 per cent. In fact, 55 
per cent of all those treated four successive seasons, and 65 
per cent of those treated five successive seasons have had per- 
manent relief. About 5 per cent of the whole number have 
had treatment for seven or eight seasons and although they 
obtained complete relief from each season’s treatment, their 
cutaneous reactions have not shown any permanent decrease 
and the few who have omitted a season’s treatment at various 
times had considerable hay fever that season. Therefore it 
would seem that this 5 per cent of the total would probably 

t t.n' There are two guides or indict 

that tell when an apparent cure is reached and treatment n!! 
be .alely catted. One is, „ben tte cntaneo^ S^Uon lo fte 
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causative pollen has become negative and the other is, that 
the pollen reaction must show a considerable decrease if not 
negative, and the patient should have had two seasons of com- 
plete relief from hay fever while under treatment. 

About 20 per cent of those who have had permanent relief 
from pollen hay fever were never completely free from symp- 
toms while under treatment. They were patients who had 
more or less symptoms throughout the year from causes and 
conditions other than pollens. This establishes the fact that 
pollen hay fever patients may have symptoms from causes 
other than pollen, that the pollen cause may be cured but there 
still may be more or less symptoms which must be explained 
on some other basis. 

The positiveness of poUen tests in these cases usually 
diminishes with each succeeding course of treatment until the 
tests become negative or there is a very great reduction in 
the sensitivity, \\fhen this occurs it is logical and usually 
safe to stop treatment. Causes and conditions which produce 
symptoms, even though the pollen cause has been cured, will 
be discussed in succeeding paragraphs. 

Complications in the Ihreatment of Pollen Hay Fever. 
— In the complicated cases of pollen hay fever treatment is 
not as simple as in the pure pollen cases and it is this group 
of patients that perplexes the practitioner and the handling of 
these cases is best accomplished by the experienced or special- 
ist. These complications may be perennial or seasonal. 

Perennial Complications . — mild vasomotorhinitis, a sen- 
sitive mucous membrane of the nose that is manifested only 
by sneezing and watery discharge, and the susceptibility to 
so-called "frequent” head colds, any of which conditions may 
be due to sensitization to some protein other than pollen, and 
more often due to a mild bacterial infection, may be present in 
a patient who has poUen hay fever. The patient may have be- 
come quite accustomed to the perennial condition and may 
seek reUef only from the seasonal hay fever; therefore, a care- 
ful history is important. Occasionally a patient is slightly 
sensitive to some food protein or to an am'mal protein, not 
enough to cause symptoms throughout the year but during 
their hay fever season the combination of these with the pol- 
len to which they are sensitive is sufficient to cause mild symp- 
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toms in treated cases. Similarly face powder, which is used 
more extensively in the warm montlis, may cause s:^ptoms. 
Mechanical irritants such as soap, powders, dust, train smoke, 
gases, perfumes, etc., may cause little trouble throughout the 
year, but more trouble when the mucous membranes are al- 
ready somewhat irritated by pollen. Abnormal conditions of 
the mucous membrane may permit aggravated symptoms when 
these membranes are irritated by pollen. 

Seasonal Complications . — Since the cereals belong to the 
grass family, a patient who is sensitive to botli the grass and 
late fall pollens, may have some hay fever in the fall from 
husking green corn; the corn pollen is present in the husks. 
Insect-pollinated flowers, when kept in the house as a bouquet, 
dry out, and their poUen may then blow about or be inhaled. 
If these plants belong to the same family as the ones to which 
the patient is sensitive, they may cause some irritation. Some 
patients are sensitive to certain foods which are eaten only 
during the summer and these may cause hay fever or in a 
treated case they cause brief attacks of sneezing and lacrima- 
tion following their ingestion. Ingestion of beers, wines, and 
hard liquors often is immediately followed by an attack of 
hay fever of a few hours’ duration in a poUen-sensitized in- 
dmdual. 


It is often dfficult to differentiate between a summer head 
cold and an attack of hay fever, whether the patient is or is 
not sensitive to a pollen. Sudden changes in temperature pro- 
voke nasal secretion and fits of sneezing in many individuals, 
and those reactions may resemble the symptoms of pollen hay 
fever. In the spring and in the autmnn, when the days are 
warm and the nights are cool and damp, many individuals, 
whether sensitive to pollens or not, will have an attack of 
sneezing and watery nose on arising in the morning and again 
m the evening until more clothing is put on. For the con- 
ditions mentioned in the paragraph, a vaccine often greatly 
benefits or relieves. ^ 


It IS not uncommon to test patients who complain of ha^ 
lever at a time which corresponds more or less accurately U 
soine pollen season, and find them negative to aU proteins in 
cMrag pollen proteins. A careful history, homver, will oflei 
rolve the problem. Usually such patients do not have con 
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tinuous symptoms, but instead, a day or two of symptoms 
may alternate with a day or two of freedom. Their symptoms 
are frequently worse on cold, damp, rainy days when, of 
course, there is no pollen in the air, and they are much better 
or completely relieved on warm, sunny days, when there is 
abundant pollen. These are usually of bacterial cause and 
vaccines are indicated. Without tests and a careful history, 
the physician would suspect, and often would treat the patient 
with the pollens that were prevalent at that season with no 
benefit. 

The odors of fragrant flowers, face powder perfumes, soap 
or any pungent odor, the inhalation of gases, dust, train smoke, 
burning leaves or cloth, etc., often irritate a mucous mem- 
brane that is already irritated by pollen and have no effect 
at any other season. 

Conclusion. — It is evident that a careful history should 
be taken from all hay fever cases with especial attention to 
the time of year that they are effected and to other influences 
or complications. It is essential to know to what wind-blown 
pollens the patient is exposed; tests will tell to what pollens 
the patient is sensitive, but the physician must know to which 
the patient will be exposed. Before treatment is given tests 
should be made mth different strengths or dilutions of the 
causative pollens. Such tests will help to select the proper 
poUen since it will react strongest, they will tell when to start 
treatment since the number of treatments will be defined by 
these tests and the tests are a guide to the different doses to 
be given. Treatment should be intensive with as few pollens 
as possible. It is not advisable to treat with a mixture of 
pollens from very closely related plants that pollinate at the 
same time because intensive treatment with one of them wll 
protect against exposure to the group. Definite directions and 
a well advised schedule of treatments may have to be altered 
in any particular case; the schedule may call for too strong 
a dosage in one case or too weak in another. Such directions 
and schedules are a guide to proper treatment and if they are ' 
determined by previous tests they are usually satisfactory. 
Directions and schedules that are formulated without a pre- 
vious test on the patient to be treated are apt to be valueless. 
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possesses the advantage of not requiring the use of a bed pan, 
so that the patient does not have to be moved. The bed pan 
is a physical and mental hazard to the bed-ridden cardiac. 
For many it is less of a strain to be moved onto a commode 
beside the bed. The stools must be kept soft with cathartics 
so tliat there is no expulsive straining. 

The optimum position of the cardiac patient in bed will 
depend upon the degree of orthopnea to which he is subject. 
A few with extreme orthopnea will be most comfortable in a 
chair. A new “cardiac bed” in which the foot lets down while 
the head comes up is a great comfort for these patients. In 
determining how long to keep a patient with congestive failure 
in bed, one has to bear in mind that the longer he remains in 
bed the more skeletal muscle tone he will lose and, with it, 
peripheral vascular tone. This will tend to increase the strain 
on the heart when he first gets up. For this reason and on 
account of the danger of hypostatic pneumonia, it is advisable 
to get aged patients sitting up in a chair just as soon as pos- 
sible. For the same reason, gentle massage and passive exer- 
cises are worth-while procedures during convalescence. 

Mental rest is also an important objective in the treat- 
ment of cardiac failure. If the condition is acute, the patient 
is apt to be the prey of anxious thoughts and disturbed sleep. 
Under these circumstances morphine is indicated as much for 
the comforting euphoria which it induces as for the reliability 
of its soporific effect. Later on, of course, the main de- 
pendence for sleep must be placed on less habit-forming drugs 
such as the barbiturates or chloral hydrate. Restless patients 
often feel better during the day if the “edge” is taken off by a 
mild sedative such as phenobarbital, 14 grain three times a 

day. _ 

The sick room must be as restful and quiet as possible and 
kept at an even temperature. Visitors should be strictly lim- 
ited and should be cautioned against allowing the patient to 
do much talking. 

Diei . — ^The diet of a cardiac should consist essentially 
of concentrated low residue, high carbohydrate foods given in 
small amounts at frequent intervals. This accomplishes sev- 
eral purposes. It avoids undue strain on the heart from over- 
loading the stomach, it reduces the amount of bowel residue 
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to be expelled, it furnishes glucose in readily available form 
to replenish exhausted glycogen stores in the myocardium, 
and it minimizes the stimulation of metabolism from specific 
dynamic action. In the critical stages the carbohydrate may 
be given in the form of concentrated dextrose solution intra- 
venously. For oral use fruit drinks sweetened with glucose 
or lactose are employed. The KareU diet (800 cc. of milk 
per day) is useful on account of its simplicity and its low 
caloric content. As Master has shown, the basal metabolic 
rate of a cardiac patient may be lowered to as much as 
minus 30 by a low caloric diet. Easing the load on the heart 
in this way may prove useful in the treatment of obstinate 
cases of congestive failure. 

The fluid intake must, of course, be rigidly restricted. Not 
more than a quart a day is a good general working rule. It 
is well to ration it out in small amounts at stated intervals dur- 
ing the day so that it will not all be squandered before noon. 
Salt also should be limited because of its action in binding 
water in the tissues. In most cases a restriction of salt to 
what has been put into the food in the kitchen will suffice, but 
an obstinate few will require a completely salt-free diet. The 
substitution of potassium chloride for sodium chloride as a 
table salt is worth while in patients with chronic edema. The 
potassium chloride will furnish almost as much savour with- 
out the water-binding effect of sodium chloride. 

Oxygen therapy is indicated if cyanosis becomes marked. 
The oxygen tent or chamber is the method of choice, but if not 


available, the nasal catheter will usually prove satisfactory. 
The disadvantage of the nasal catheter method is not that it 
does not deUver oxygen in sufficient concentration to the naso- 
pharynx but that it is apt to be uncomfortable for the patient. 
The chief sources of discomfort are insufficient saturation of 
the oxygen with moisture so that the patient’s throat is burned 
and the use of catheters which are too stiff. If due attention 
IS paid to such details the patient will often experience a feel- 
ing of marked rehef when oxygen is started and may drop off 
to sleep. Objectively there is usually an improvement in the 
color and the respiratory and pulse rates are slowed Im 
provement m intraventricular conduction during oxygen ad 
ministration has been demonstrated and sugglts^at the 
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efficient functioning of the myocardium itself may be en- 
hanced by this procedure. 

Drug" Therapy. — Digitalis^ — A word has already been 
said about the important place which the opiates and the sed- 
atives occupy in the treatment of congestive failure. Of the 
specific cardiac drugs, digitalis, of course, still ranks foremost. 
Digitalis therapy has been somewhat confused by the myriads 
of proprietary preparations which have appeared on the mar- 
ket in recent years. These preparations vary widely in po- 
tency and a few still make unwarranted claims in regard to 
not causing “gastric irritation” and nausea. The nausea of 
course is due to an effect on the vomiting center and not to 
any local effect in the stomach. A digitalis preparation which 
will not produce nausea in large doses is not a potent prepara- 
tion. Occasionally one encounters a patient who has been 
conditioned against digitalis by having been nauseated by it 
in the past. To such a patient the smell and taste of digitalis 
is nauseating and if they are to take it by mouth it must be 
given in the form of a coated pill. It is very seldom that one 
finds a person who is really sensitive to digitalis. 

In determining the dosage of digitalis to be administered 
to a given patient the Eggleston formula of 1.5 grains- (0.1 
Gm.) of the powdered leaf or 15 minims (1 cc.) of the tincture 
for every 10 pounds of body weight is a useful guide. There 
is so much variation in individual tolerance to the drug that 
even if all preparations were of fixed potency, no formula for 
dosage could be more than a rough index. In general, the 
tolerance to digitalis is proportional to the total metabolism. 
For this reason, children, active ambulatory patients and pa- 
tients with fever or hyperthyroidism require relatively larger 
doses — sometimes twice as much per unit of weight — as com- 
pared to the aged, the inactive bed ridden and those in whom 
a significant proportion of the weight is due to inert edema 
fluid. Since it is impossible to predict exactly how much a 
given case will tolerate it is well to approach the estimated 
total optimum dose gradually. For example, if it is desired 
to digitalize a 150 pound man in twenty-four hours, the esti- 
mated total dose would be X 1-5 = 22.5 grains. This 
would be di\dded up as follows: 
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Individual 

dose. 


Total 

dose. 

9 grains 
15 “ 

18 “ 
19’ “ 

21 

22i “ 


Initial dose 9 grains 

Tliree hours " „ 

Sk hours „ 

Nine hours „ 

Fifteen hours „ 

Inquiry as to anorexia or nausea should be made before each 
dose is given and the drug discontinued at tlie first sign of 
toxicity. If no effect whatsoever is noted, it may be continued 
in doses of iVz grains three times a day until an effect is 
produced. If the patient has had an uncertain but apparently 
inadequate amount of digitalis, he may likewise be given 1/4 
grains three times a day. This dosage is also useful in digi- 
talizing ambulatory patients who are not under close super- 
vision, as in the average person one week of it gives approxi- 
mate digitalization. In regard to digitalis dosage the dictum 
of Withering published in 1785 still holds good. He wrote: 
“Let the medicine, therefore, be given in the doses, and at 
the intervals mentioned above; let it be continued until it 
either acts on the kidneys, the stomach, the pulse, or the 
bowels; let it be stopped upon the first appearance of any 
one of these effects.” Other indications for discontinuance of 
the drug are the appearance of yellow vision and very frequent 
extrasystoles or bigeminal rhythm. 

The electrocardiogram may yield further information in 
regard to the effect of digitalis on a given patient. It may 
show, by a specific change in the contour of the T waves, plain 
indications of a drug effect long before toxic signs appear. It 
may also give evidences of toxic action not readily detectable 
by other means of examination (partial heart block, frequent 
extrasystoles or periods of complete heart block in auricular 
fibrillation). In children, however, the electrocardiogram may 
remain normal in the presence of digitalis poisoning. 

Some of the drug houses, in order to assure the consumer 
of a potent product, now dispense their digitalis products in 
ternis of cat units. The cat unit is approximately equal to 1 Vo 
grams (0.1 Gm.) of the digitalis leaf (U. S. P.) which is stani 
ardized in frog units. For convenience and precision of dosase 
the pill prepared from the whole leaf is very satisfartnn. 
rouU„. oral adartabtration. OccasionaUy iJ r„ecets^'" 
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administer the drug parenterally, the indication being more 
often gastric disturbances than the necessity for extreme haste 
in digitalization. It is here that some of the purified extracts 
of digitalis have a place. The most powerful of these is 
crystalline ouabain, which is one thousand times as potent as 
standard digitalis. One mm. of ouabain intravenously is the 
maximum dose in an adult and should be divided into at least 
two injections given one half an hour apart. Strophanthin is 
a related compound of approximately equal potency derived 
from another source. These powerful drugs must be used 
with greatest caution, particularly if there is any question as 
to the amount of digitalis the patient has had just previously. 
Satisfactory preparations are also available for intramuscular 
use. Rectal administration is less satisfactory because one is 
never sure exactly how much has been absorbed. Dosage is 
the same whichever way the drug is administered. The aver- 
age daily maintenance dose of digitalis is 134 grains but some 
individuals cannot take half this dose and others will require 
three times as much. 

By far the best results from digitalis are to be expected 
in the group of patients suffering from auricular fibrillab'on 
with rapid ventricular rate. The chief benefit in these cases 
is the elimination of the premature, inefficient, ventricular con- 
tractions. No such dramatic results are seen in auricular 
fibrillation with slow ventricular rate or in normal rh)Uhm. 
The contrast is indeed striking, but should not obscure the 
fact that digitalis is usually of definite, although limited value, 
in the latter group. 

Diuretics . — The importance of diuresis per se in the man- 
agement of congestive failure can not be too strongly em- 
phasized. Edema is much more than an inert burden of 
water, for in many ways it acts as a vicious aggravating fac- 
tor to increase the work of the heart. In the lungs it causes 
respiratory distress and brings about a lowered oxygen ten- 
sion in the blood with all the resulting train of altered function 
in \atal organs, including the myocardium. In a limb it has 
been shown to increase the minute circulating volume of blood, 
again throwing an extra burden on the heart. Its presence 
in the liver, the kidneys, the intestinal mucosa, indeed in the 
myocardium itself, interferes directly with the function of 
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those organs. Edema, therefore, is to be regarded as a harm- 
ful comphcation to be eliminated as promptly and as com- 
pletely as possible. 

Of the specific diuretics we need discuss only the two 
most important groups — the mercurials and the purines. The 
most satisfactory mercurial on tlie market today is sah'rgan. 
This drug combines a powerful diuretic effect, with a minimum 
of toxicity. Being a mercury compound it is contraindicated 
in the presence of advanced kidney disease but appears to 
exert no deleterious effect on the normal kidney. I have had 
occasion to use it twice a week over a period of three years in 
a patient rvith congestive failure and a mild degree of 
arteriosclerotic nephritis without any aggravation of the renal 
condition. It possesses the advantage over the milder purine 
diuretics of greater reliability of action and — because it is 
given intravenously or intramuscularly — of not upsetting the 
stomach. The dose varies from % cc. in children to 2 cc. in 
adults. Preferably it is given intravenously, but if veins are 
not available it may be given intramuscularly in the deltoids. 
If it is deposited subcutaneously or in edematous tissue where 
absorption is slow a slough will result. A diuresis usually 
appears within a few hours and persists for twelve to twenty- 
four hours. The dose may be repeated after three days. The 
drug is more effective if the patient is mildly acidotic, so that 
if no diuresis follows the first injection, a course of ammonium 


salts should precede the second. These salts possess diuretic 
properties themselves. Ammonium nitrate is preferable to am- 
monium chloride because it is less irritating to the gastro- 
intestinal tract. It is best given in 7% grain (0.5 Gm.) enteric 
coated pills — three pills every three hours for 6 doses on the 
day before and on the day of the injection. With this adjuvant 
a hitherto ineffective mecurial will often prove active. 

The purines possess distinctly less diuretic effect than the 
mercurials but they have the advantage that they can be 
taken by mouth. They are indicated in the milder cases where 
the mercurial has proved ineffective. Caffeine is the mildest 
diuretic of the purines and too weak to be of clinical im- 
portance. The most commonly employed are tip k 
nnd_,he„pl.ylli„. The fom,e, is given rdoses of ??™”” 
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two or three days of theobromine sodium sahcylate three times 
a day. Theophyllin is given in the same manner in doses of 
4 grains (0.25 Gm.) three times a day. Both of these drugs 
have the disadvantage of frequently causing gastric irritation, 
nausea and vomiting. The purines may be used in conjunction 
with the mercurials to obtain an enhanced effect. A new 
preparation called “mercururin,” which combines the two in 
one ampule has proved to be a very powerful diuretic — the 
two drugs seeming to have an addative effect. 

Mechanical Measures. — Venesection . — ^Venesection is in- 
dicated if the venous pressure is high, as evidenced by en- 
gorged neck veins, or if there is acute pulmonary edema. If 
there is no anemia from 400 to 600 cc. of blood should be 
withdrawn. 

Tapping . — ^Abdominal paracentesis is worth while if the 
ascites is considerable in amount (more than three hters) and 
may be followed by a sustained diuresis. Thoracentesis is 
justified if the amount of pleural fluid is sufficient to embarrass 
respiration. Removal of subcutaneous fluid by means of 
Southey tubes is useful in obstinate cases. 

Surgical Measures . — In the last few years total thyroid- 
ectomy has been advocated in the treatment of certain ob- 
stinate cases of congestive failure. The procedure is radical 
and technically difficult. It requires the closest sort of or- 
ganized teamwork between internist, surgeon and nursing 
staff. The patients must be picked with care, the ones most 
suitable for the operation being those who are edema-free in 
bed but who can not get up without developing congestive 
failure. Under ideal conditions, a fair proportion of such cases 
will be improved by total thyroidectomy. It is not likely that 
it wiU be frequently resorted to. 

The proper management of a case of congestive failure 
involves quantitative measurements of the effectiveness of the 
various procedures employed. The best rough index is a chart 
of the daily fluid intake and output. IVhen the patient can 
be moved a weight chart is an invaluable check. The rapidity 
of weight loss in diuresis is sometimes astounding, reaching 
as much as 10 pounds in a day. The chart may also demon- 
strate the loss of edema “hidden” in the tissues which gave 
no ph5"sical signs of its presence. 
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SYRINGOMYELIA— DIAGNOSIS AND TREATMENT 

Case Eeports . — Case /.—A housewife of forty-eight was admitted to the 
Massachusetts General Hospital and gave the following history: about four 
years previously, she had stepped off a slowly moving train, and had felt a 
slight snap in her neck, and pain and tingling radiating down both arms. She 
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had had similar sensaUons occasionally in the lees also Enr ^ 

>cforc admission there had been complete loss of the sensation of 
richt arm, so that she had frequently burned herself Mn m the 

^n=c of touch and position sense had been impaired in thp ^^cenUy, the 

become slightly unsteady on her feet. she had 
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Neurologic examination confirmed her subjective complaints (Fig. 173). 
There was definite atrophy of the shoulder girdle. All deep reflexes were 
exaggerated on the right, and the left Babinski was equivocal. 

X-Rays of the spine showed a forward displacement of the fourth cervical 
vertebra. Lumbar puncture showed normal dynamics and the fluid was normal 
except that the protein was increased to 58 mg. Iodized oil injected into the 
cistern could be seen to pass the cervical enlargement in a thin stream. 

A cervical laminectomy was performed. The entire cervical cord was 
found to be reduced to a thin-walled sac filled with spinal fluid which had 
e\'idently caused an atrophy of the walls of the canal by pressure and so had 
permitted a pathological fracture. The sac was incised along the inidline 
posteriorly over a distance of about 3 cm. opposite the fifth vertebra. It was 
lined wdth glistening ependyma, and the cavity evidently communicated with 
the fourth ventricle. 

The patient made a good operative recovery, and W'as relieved of pain. 
Her arms improved, and she was able to get about. In the course of a few 
months, the weakness of the legs recurred and progressed in spite of x-ray 
treatments, so that the patient was helpless when last seen a year after operation. 

Case II . — A mechanic of thirty-two was admitted to the Massachusetts 
General Hospital on account of a “hammer” deformity of the left middle 
finger. A plastic operation on the tendons was contemplated, but neurological 
examination showed a characteristic “dissociated” sensory loss, scoliosis and 
facial asymmetry. The patient was slightly ataxic, and it was learned that 
the scoliosis and unsteadiness had been present since infancy. This was before 
the days of either x-ray treatment or operation for syringomyelia, and all that 
could be done was to amputate the last phalanx of the affected finger, which 
was in the patient’s way. 

Case III. — K man of fifty-five was admitted to the Boston City Hospital 
following an attack of faintness. He had lost consciousness without obvious 
cause four times' during the previous two and a half years. He had been 
having pain in both arms for five years, and some tingling in the left hand 
for a year and a half. He had lost much weight. There was atrophy of the 
deltoids and of the hands, especially the left. The pain was, at times, severe 
enough to require morphine. There was a Homer’s syndrome. All modes 
of sensation were impaired in the left hand, but only pain and temperature 
in the right. There were exaggerated reflexes, a Babinski sign, and loss of 
position sense in the left foot. Lumbar puncture showed a partial block and 
increased protein. 

Cervical laminectomy revealed two fusiform enlargements of the cord, 
one at Ci and the other at C«. Both were opened; the lower one contained 
about 30 cc. of xanthochromic fluid, the upper was solid. The walls were 
dark and rough. Following operation the pain was less severe, but there 
w’ere no objective changes. The patient’s symptoms gradually progressed and 
he died fourteen months later. 

■ Case IV . — A man of twenty-four was admitted to the Boston City Hos- 
pital complaining of weakness, stiffness and numbness of the right leg gradually 
increasing for three years. From seven to nineteen years of age, he had had 
attacks of unconsciousness with crude x-isual hallucinations. About a year 
before admission, his right arm also became weak and numb. Vision bad 
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always been poor in the tight eye. ExaminaUon showed facial 

(Fig. 174), scoliosis, scars of painless bums on the fingers (Fig. 1/5), and 



L. 

Fig. 174. — Case IV. Fades. 

atrophy and fibrillation of various muscle groups of the shoulders and arms. 
There was bilateral clonus, Babinski’s sign, and ataxia of the legs. 



There uas a slight optic alrophv and a bilateral i 

- everal lumbar punctures were performed, one of which showed ^1^ 
another a protein of E3. “ showed 9 lymphocyte 
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Several x-ray treatments were given, but the symptoms became worse 
rather than better. Finally, laminectomy was resorted to, and this disclosed 
an enormous cavity occupying the entire cervical cord, filled with spinal fluid. 
It was incised over a length of about 15 cm. The lining was a gh'stening 
white, and the walls nowhere more than 2 mm. in thickness. The cavity 
appeared to communicate with the fourth ventricle. The patient made a 
striking improvement after operation; not only did the sensory signs regress, 
but motor power was greatly improved, so that the patient could use his hands, 
walk long distances, and drive an automobile. The operation is now four years 
ago; the symptoms have very gradually returned, but have not yet reached 
their original severity. 

Case V. — A man of twenty-eight entered the Boston City Hospital with 
the complaint that for three months his gait had been unsteady, especially 
at night. He also had a sense of coldness in the left arm and leg. Examination 
revealed asyunmetry of the face, scoliosis, huskiness of the voice, and nystagmus 
in all directions. There was a loss of pain and temperature sense over the 
left side of the face, and also over the first four cervical and first and second 
sacral segments on both sides, without disturbance of sensation of touch. 
There was sh’ght atrophy of left thenar muscles, and all deep reflexes were 
increased. The Babinski reflex w'as positive on both sides. Vibration and 
position sense was impaired in both feet, and there was an astereognosis of 
the left hand. Lumbar puncture showed normal dynamics and negative find- 
ings except for a protein of 58. 

The patient was given x-ray treatment over the entire spine. In three 
months there xvas definite improvement, and he returned to work. 

The Diagnosis. — These cases, picked almost at random, 
may serve to indicate the fact that syringomyelia does not by 
any means present the stereotyped clinical picture which most 
textbooks describe. To be sure, a “dissociated” sensory loss 
in the arms and some atrophy of the muscles of the hand is 
the rule. Indeed, the symptom of painless burns from cigar- 
ettes (among women, flatirons and stoves used to be equally 
common agents) is practically pathognomonic. But the stand- 
ard teaching that injury to the long tracts is rare, should be 
abandoned. Some degree of spasticity, ataxia or loss of vibra- 
tion sense is extremely common, and may be the presenting 
sjrmptom. Pain in the arms is also often encountered. Atrophy 
of the muscles of the tongue or face with Sbrillation has, of 
course, long been recognized, and so has the presence of 
nystagmus, but the frequency of their occurrence has been 
imderrated. The explanation usually given is that the cavity 
extends into the medulla, but it seems probable that involve- 
ment of the cervical cord alone may suffice to produce it. A 
Horner’s syndrome may occur. 
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Two somatic manifestations are of importance, first be- 
cause they are almost constantly present, second because they 
may be immediately evident on inspection, and third, because 
of their possible significance in tlie interpretation of the nature 
and course of the pathologic changes. They are facial asym- 
metry^ and scohosis. The facies may be strikingly similar from 
case to case (Figs. 175—177). Typically, the face is thin, 
the chin sharp, and the nose slightly out of line with the chin. 
One cheek is ordinarily more hollow than the other. The 
“bite” may be crooked. Pimples are common. Whether this 
facies actually is a “family resemblance” is an open question, 



Figs. 176, 177.— Fades of two other patients, whose cases are not reported 
here. Notice “family resemblance”; rather long face, sunken cheeks, deep 
nasolabial fold, various slight asymmetries. 


since we shall see below that the tendency to the disease is 
doubtless hereditary. It is perhaps more likely that both this 
and the scoliosis are the result of muscular imbalance, in turn 
dependent upon involvement of the grey matter. The fact 
that these manifestations may often be traced back to early 
childhood— as indeed the ataxia and some other symptoms 
may also be— is evidence that the underlying patholoric 
change is congenital. ^ ^ 

emphasis has been placed upon cerebral symptoms 
ilncli have, however, been observed in so many cas£ thJ 
Itay can scarcely be dismissed as a comcidence. Syncope td 
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convulsions are the commonest, but others have been reported. 
It has seemed to me that a dependent, self-pitying attitude, 
sometimes combined with emotional instability and a tendency 
to blame others, was of frequent occurrence, but possibly this 
is merely a reaction to an affliction which is often progressive 
and crippling, and may occur in adolescence. 

Visud symptoms are also encountered. Optic atrophy 
with enlarged blind spots is the only type I have observed 
personally, but papilledema has been reported. The possi- 
bility of confusion with multiple sclerosis and syphilis is ob- 
vious. 

Alterations Produced in the Spinal Fluid. — The fol- 
lowing data are summarized from the book “The Cerebrospinal 
Fluid/’ now in the course of preparation by Dr. H. H. Merritt, 
by his kind permission; in a group of fluids from 31 cases 
of syringomyelia, the pressure was over 200 cm. of water in 7 
instances, for an unknown reason. In 2 cases, a subarachnoid 
block was demonstrated. In almost half the cases (including 
these two) the protein was higher than the normal upper limit 
of 46 mg. Occasionally a slight increase in cells Avas found. 
On the whole, therefore, examination of the spinal fluid is of 
little aid in the differential diagnosis from multiple sclerosis 
and cord tumor. 

Etiology. — It has long been suspected, although on rather 
scanty evidence, that syringomyelia is the result of a heredi- 
tary defect. The disease may occur in association with other 
congenital defects and has been reported in two members of 
the same family. The observations of Ostertag,^ that a similar 
condition exists as a recessive Mendelian trait in some strains 
of rabbits, lend a nerv weight to the theory. In these animals 
the lesions may vary from microscopic size to cysts which 
cause complete paralysis. In human beings also lesions of 
typical histology but too small to cause symptoms are a fairly 
common postmortem finding, usually in association with other 
neurologic diseases, for the spinal cord is seldom e.xamined in 
subjects who have had no symptoms. It has been seen fn this 
laboratory in association with spinal syphilis and myelomal- 
acia, and has been reported with multiple sclerosis' and 
acromegaly.^ 

Alternative theories are that the cyst is the result of an as- 
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cending neuritis or of a spontaneous hematomyelia dissecting 
up and down tlie gray matter. The fact the symptoms may be 
of insidious onset in childhood, and may progress irregularly 
or even regress, renders botlr improbable, as does the histology 
of the lesion. The cases in which an abscess of a finger has 
produced an ascending lymphangitis, and the signs of syringo- 
myelia have then been discovered, may perhaps equally well 
be interpreted as instances of the increased danger of trauma 
and infection when the sensation of pain is absent from its 
sentrjf post. Hemorrhage into the gray matter may occur, and 
local pressure on the cord (as from a tumor) may cause ne- 
crosis chiefly in the gray matter, but in neither instance is a 
progressive process initiated. The symptoms of syringomyelia 
may often be first noticed, and possibly made worse, by injury, 
but close inquiry will almost always elicit evidence that the 
disease dates back to childhood. 

Pathology. — The lesion usually described is one which 
begins in the gray matter of the cervical cord, and gradually 
spreads upward and downward. The fibers carrying the sen- 
sations of pain and temperature are usually involved more 
than any o^er group, either in the commissure or in the pos- 
terior horn. It is doubtless for this reason that the sensory 
loss may be greater on one side than on the other. The fibers 


subserving the sensations of position, vibration and (probably) 
touch run directly from the posterior root ganglion into the 
posterior column without a synapse, and are, therefore, less 
often injured, but they too may suffer. An irregular invasion 
of the anterior horns accounts for the muscular atrophy. The 
process is practically always most intense in the cervical re- 
gion, but may spread up to the pons and down to the lumbar 
enlargement. The gray matter is chiefly involved, but the 
white matter may be injured also, perhaps in part by pressure. 

It is usually stated that in true syringomyeha the cavity 
IS distinct from the central canal and fourth ventricle and 
contains a yellow fluid. If the cavity communicates with the 
subarachnoid spaces, the condition may be designated as 
hydromyeha, and it is often impHed that this is a relatively 
benip condition. The experience gained by surgical inter^ 
ycnuons makes it appear probable that there is m rearS' 
tmcuoa between Ute two. In only one of my own cSs Z 
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the cavity contained xanthochromic material, rich in protein. 
In the six others, it contained spinal fluid, and evidently con- 
nected with the fourth ventricle. There was, however, no par- 
ticular difference in the manifestations or clinical course of 
the disease in the two groups respectively, in my own cases, 
and in others in the literature. Usually the cavity is lined 
with a glistening white ependyma if it contains spinal fluid, 
and with a rough gray or brown glial growth if it is discrete. 
In one of my cases, both coexisted. The cysts containing 
spinal are usually the larger ones, and as in the first case re- 
ported above, may actually distend the cervical canal. It is 
no wonder that pain is produced by pressure on posterior 
roots. One would expect that the Queckenstedt test would 
more often show a block. It is probable that the fluid wave 
may be transmitted through the thin sac wall. 

Histologically, the new formed tissue is found to be com- 
posed of fibrous astrocytes. There is usually little evidence of 
active proliferation; few nuclei lie in the thick feltwork of 
fibers. Vessels are rare. Occasional accumulations of blood 
pigment occur. No real inflammatory lesions are seen in the 
cord, but a mild meningoencephalitis over the brain has been 
reported. So has hydrocephalus. 

The gliotic tissue may undergo a gliomatous degeneration. 
At least, this is the current interpretation. It is possible that 
central tumors, and perhaps other processes, may produce 
cavities in the gray matter which are entirely secondary and 
not progressive. Further study is needed to settle this point. 

Treatment by ^-Ray. — ^In every case, as soon as the 
diagnosis is made, roentgen radiation should be administered. 
It appears to be more effective early in the disease than later, 
and perhaps more should be expected of it as a preventive 
than as a curative measure. It is not universally effective. 
Improvement has been obtained in about 60 per cent of the 
cases reported in several series, but my own experience has 
not been as favorable. Some cases are definitely made worse 
by radiation. There is further the danger that excessive 
treatment will produce changes in the skin which may render 
subsequent operation difficult. It is, however, always worth 
trying, and may even be used as a diagnostic measure, for no 
other condition hkely to be confused with syringomyelia is 
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likety to be affected favorably. IMultiple sclerosis, for ex- 
ample, is distinctly aggravated. 

Operative Treatment. — ^Atypical instances of syringo- 
myelia may easily be mistaken for cord tumor, and doubtless 
many isolated cases have been operated upon since the early 
days of spinal surgery. The first surgeon bold enough to 
recommend opening the sac was Elsberg,^ as far as I have 
been able to learn. A few subsequent operations are recorded, 
but the procedure remained a novelty until Poussepp reported 
two successful cases before tlie International Congress of 
Neurology in Paris in 1925.'’ Since then a large number of 
similar operations have been reported, the majoritv of tliem 
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dently successes tend to be reported in greater numbers than 
failures. In the 7 cases which I have observed personally, 
substantial improvement was observed in 4, although in all 
of them there has been some progress of s 3 Tnptoms since opera- 
tion. In two others a decrease of the band of analgesia re- 
sulted, which looked well in the patients’ record, but did not 
materially improve their ability to help themselves. Juzelev- 
skij, who reported the largest series on record, gives somewhat 
similar statistics; 16 out of 22 cases were improved." 

On the other hand, the operation has not proved as dan- 
gerous in my experience as it is sometimes alleged to be. 
There have been no deaths, and no separation of the wound 
edges, which has frequently been recorded. One patient suf- 
fered a slight increase in the ataxia of one hand; otlierwise, 
the postoperative condition has been no worse when it has 
been no better than that before operation. 

The question has often been raised — does the opening in 
the sac close again? Recurrence of symptoms has taken place 
in several instances, and in a case reported by Frazier* the 
cy^t had reformed. To avoid reaccumulation of fluid, it has 
been suggested that a drain of fascia or rubber be introduced 
into the drainage opening. From the pathological point of 
view, this would seem ill advised. A foreign body in contact 
with nervous tissue invariably becomes encapsulated in a 
mesodermal scar, which is exactly what one would wish to 
avoid. The problem is better met, it seems to me, by making 
the incision the entire length of the sac, or at least as long 
as the laminectomy allows. In the majority of instances, the 
edges will then gape apart and collapse into contact with the 
floor of the cyst. IVhether adhesions will form, and whether 
the pia will obhgmgly regenerate to form a false passage from 
the lumen to the surface, must be left to future observation 
to dedde. It would seem a priori unlikely, but some cases 
remain improved years after the operation. This brings up 
two minor technical points. The first is, where should the 
sac be opened? Poussepp suggests through the posterior horn 
of one side. My own policy has been to incise where the sac 
is thinnest, but usually in the midline, and this has not led to 
noticeable ataxia of the legs. Illien a long incision (of several 
centimeters) is made, bleeding may be troublesome, as the 
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posterior spinal vessels are too small to clip or tie success- 
fully and too intimately attached to the cord to coagulate as 
they lie. If, however, they are gently raised on a dural hook, 
a light cutting current may be used to seal tliem without m- 
jurj^ to nervous tissue. Collateral circulation is sufficiently 
rich to make up for any loss of blood supply. 

Indications for Operation.— Weighing all of the con- 
siderations which have been enumerated, when should we 
recommend operative treatment? There is evidence that 
operation does not permanently halt the progress of the dis- 
ease, and closure of the drainage opening is particularly to be 
feared if the sac is small. It is, therefore, not to be advised 
as a measure of prevention, which a:-ray treatment appears 
sometimes to be. Radiation should be given a trial first, there- 
fore, probably in all cases. 

Pain is usually an indication for operation. It is seldom 
relieved by x-ray treatment, but usually yields to relief of 
tension within the sac. As pain is an important symptom of 
syringomyelia, the indication is an important one. 

Spinal block, if it occurs, should probably prompt an opera- 
tion. If there is an obstruction to the flow of fluid, the walls 
of the sac must inevitably be subjected to pressure, and this 
in turn is likely to be responsible for at least some of the 
symptoms. An increase in the spinal fluid protein is to be 
taken as presumptive evidence of block. 

Finally, in many cases economic disability is a situation 
which justifies the pursuit of even remote chances of benefit. 
It is in this group of cases that the most marked and most 
gratifying improvement is obtained, and it is fair to hold such 
a possibility open even to extensively crippled patients. 
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CONCERNING FITS* 


Ip a patient greets you in your office ■with the complaint, ^ I 
have frequent headache,” your mind runs rapidly over a list 
of possible causes, a shorter or longer list according to the 
extent of your experience. Many are rapidly eliminated as 
impossible or improbable in this patient. Nevertheless, days 
of study ‘wiU be spent before the list of possibilities is cut 
down to a workable few. But if a patient greets you ■with, “I 
have fits, doctor,” often your mind is fiUed with a vague con- 
cept of a “disease” called “epilepsy”: inherited, deteriorating 
and hopeless. Such a concept frequently inhibits further in- 
telligent research into the etiology of a particular case. 

It is my contention that epilepsy is a simple, fundamental 
manifestation of nervous disintegration. “Disintegration” 
means here the loss of more or less of the functional harmony 
of the central nervous system. Integration is the main func- 
tion of the central nervous system; it is the process of build- 
ing up useful behavior patterns out of the many and varied 
stimuli that reach the tord and brain; physiologically it works 
by summation, facilitation, inhibition, long circuiting and co- 
ordination. The essence of the process is delay of incoming 
stimuli to allow for association and for reaction conditioned by 
past experience. Now this integration may be interfered with 
b}^ phj^ical or chemical injury to nerve cells, or by conditions 
^ which alter nerve function. Because I believe that a condi- 
tion of interference vrith integration is essential to the produc- 
tion of fits, and because the interfering conditions are many 
and diverse, I believe that epUepsy cannot be called a disease 
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To illustrate this I have made a chart (Fig. 1 79*) enumer- 
ating 60 conditions associated with convulsions in man, some 
rare, some common. These 60 I have tried to explain on 
one or another physiological basis, and for this purpose have 
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Fig. 179. 


joined them by hnes to 12 possible physiological mechanisms 
which have gone beyond normal limits and become pathological 
processes. These relationships are admittedly speculative. 

♦ A similar chart mas published by me four years ago io the Arch. Neurol, 
and Ps>’chiat., 27: 1245, 1932. The present chart is a revised and enlarged 
edition. 
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For a few there is good evidence; for others very little. Even 
more speculative are the four “physical hypotheses which 
make up the last column; the most reliable synibol here is 
probably the large question mark I But tliere is no use in 
gathering data if they are not classified, analyzed and thought 
about. So the speculation is justified that altered conduction 
of die nerve impulses, increased irritability of the nerve cells, 
oxygen lack of the nerve cells, or change in acid-base equi- 
librium are probably important factors in many convulsions. 

For the first two hypotheses we have the recent work of 
Gibbs, Davis and Lennox^’ ^ which shows by means of beautiful 
electro-encephalograms that epileptic seizures are accompanied 
by a change in the cerebral electrical potentials; this is re- 
corded as a wave that has an apparently sigmficant shape. 
Oxygen lack seems important because so many of the 12 
physiological mechanisms may give rise to anoxemia, and be- 
cause clinically, interference with circulation seems to be one 
of the surest methods of inducing loss of consciousness and 
convulsions. Acid-base balance may be important, but the 
evidence for it at present is based on a few observations on 
the blood of epileptics before attacks where there was a change 
toward the alkaline side, on the analogy with tetany, and on 
the occasional precipitation of seizures in epileptics by hyper- 
ventilation. 


The inheritance of epilepsy is too much emphasized by 
physicians. Although the evidence supporting my opinion is 
far from complete, I believe that most convulsions are associ- 
ated with acquired abnormality of the nervous system® and 
the acquired character cannot be inherited. On the other hand 
an injury to the brain may precipitate, and cause to become 
overt, a latent hereditary tendency to convulsions. The evi- 
dence for this is the observation that among the relatives of 
“traumatic epileptics” the incidence of epilepsy is about six 
tirnes as high as among the general population, although it is 
only 60 per cent of the incidence among relatives of “idin. 
pathic epileptics.” 


In the list (Fig. 179) trauma and birth injury (causing 
fiWs, ghosis, porencephaly, etc.), meningitis, e^epTS 
and tumor, are the more important clinical causes Onlv c- ' 
(mnrkea +) ot .he causes listed ate 
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and these, except for cerebral aplasia^ are rare. Hardly ever 
is epilepsy inherited as a syndrome without the inheritance of 
other associated neurological disorders. For example, feeble- 
mindedness due to lack of cerebral development may be found 
to run in a family. That the patients also have fits is explained 
by the aplasia and neurological short circuiting; it is an associ- 
ated symptom. Yet because the fit is dramatic the whole pic- 
ture is called “epilepsy.” Other inherited nervous diseases that 
may be accompanied by fits are tuberous sclerosis, Friedrich’s 
ataxia, and cerebromacular degeneration. But these are so 
rare as to be numerically unimportant. On the whole probably 
less than 8 per cent of epileptics show an inherited factor as 
judged by a history of epilepsy in a relative. Epileptic indi- 
viduals who do have epileptic close relatives should be advised 
against having children. The remaining 92 per cent cannot 
reasonably be advised against marriage (if they can find 
mates). More epileptics come from families burdened with 
migraine than from epileptic ancestors, and the taint is often 
carried latent in a “normal” person. Therefore, the idea of 
effectively eliminating epilepsy by sterilization and “eugenics” 
is preposterous.®' Given laboratory control and thousands 
of generations it could be done. 

Epilepsy means merely “seizure,” a vague term at best, 
but it is usually understood to signify sudden, recurrent changes 
in consciousness, ojten preceded by a sensory warning {aura) 
and ojten followed by motor discharge through the muscles 
{convulsion). Penfield and Gage® in an admirable paper on 
“Cerebral Localization of Epileptic Manifestations” say that 
under the heading of fits may be listed (besides convulsions) 
paresthesia, hallucinations of sight, visceral sensations, and 
autonomic phenomena. The list is so broad that there can 
be nothing typical about an epileptic fit, the essential being 
that it is a disturbance of consciousness, overwhelms the victim 
suddenly and usually recurs in any one victim in a rather 
stereotyped pattern, or patterns. In other words, each epi- 
leptic patient is likely to have his own special form of fit and 
to repeat it. He may have two or three which alternate; for 
example, it is common to have major seizures (grand mal) of 
one t}^e interspersed with more frequent minor seizures (petit 
mal) perhaps resembling only the aura of the grand mat 
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Thus it is difficult to differentiate epilepsy from^ other recur- 
rent symptoms such as fainting (syncope), migraine^ (sick 
headache) and myoclonia. Syncope is often accompanied by 
a few convulsive jerks; migrain may have an aura and may 
begin entirely in the sensory sphere, but may change oyer into 
motor manifestations that anyone would call “epileptic. 
Moreover, fibrillary contractions, tremor, myoclonia, chorea, 
athetosis and convulsion form a series of muscular expressions 
of central nervous disorder that cannot be arbitrarily divided 
into those that are “seizures” and those that are not. One can 
talk of an attack, spell or fit of any one of them. But one 
talks of epilepsy only when there are recurrent, rather similar 
attacks of disturbance of consciousness. 

Fits of a rudimentary sort may be elicited in the spinal 
cord; syncope and vasovagal attacks may be bulbar in origin; 
the diencephalon may discharge explosively giving rise to vaso- 
motor, sudomotor and cardiac s3nnptoms; and the forebrain 
with its many subdivisions gives rise to various sorts of seiz- 
ures. Most attention has been directed to the cerebral cortex 
as the locus from which epilepsy usually arises. The concep- 
tion is that a lesion in or near gray matter makes this gray 
matter more irritable than normal, lowers its threshold so that 


sudden, or slowly built up stimuli may cause a violent, dis- 
orderly neuronal discharge that we call a fit. The lesions may 
sometimes be actively irritating, as in the case of bleeding ves- 
sels, acute infections, growing tumors, or contracting scars. 
More often the lesion is more static, and seems by its mere 


contiguity to reduce the threshold of irritability of the adjacent 
^ay matter; e. g., old areas of fibrosis and gliosis following in- 
slowly growing tumors, cysts of softening, and arach- 
noiditis. In the cerebral cortex this conception seems to hold 
true; much evidence has been accumulated by neurologists 
surgeons and pathologists that focal lesions act as the starting 
point from which unbridled impulses spread to cause fits 
They can only cause fits if they spread into comparativelv 
normal tissue, for the neuronal discharge must be an exav 
gerated and explosive one that could not come from a badlJ 
damaged nerve cell. The wild impulses are excessive and dis 
organized, but in causing seizures they are probahlv 
through comparatively normal tissue.^'^ ^ 
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The evidence for this is extensive and well substantiated 
by operations on the brains of conscious patients. In the first 
place careful chnical histories have been compared with oper- 
ative findings. Still more interesting are the results of elec- 
trical stimulation of the exposed brain in conscious patients. 
In normal animals convulsions may be brought on by excessive 
electrical stimulation of certain parts of the cerebral cortex, 
beyond the point of physiological response. Exploring the 
human cortex with an electrode at operation has located not 
only the motor area, where special movements are represented 
in the precentral gjmus, but areas from which synergic move- 
ments of the opposite side may be elicited, and movements of 
the head and eyes toward the opposite side. This particular 
movement has been elicited from several locations: area 6a 
in the frontal lobe, near the periphery of the occipital cortex, 
near the superior temporal, marginal and superior parietal 
gyri. It is interesting that this coordinated movement of the 
head and eyes turning to the side opposite the lesion is prob- 
ably the commonest type of onset of a convulsion. Such move- 
ments may be precipitated by electrical stimulation of the cere- 
bral cortex of an epileptic patient, and may lead to a spread 
of the motor spasm to otlier muscle groups with unconscious- 
ness and general convulsion, just as in a spontaneous seizure. 
In fact, exploratory electrical stimulation may locate low- 
threshold “trigger points” at which the patient’s typical attack 
may be set off. 

When such a point is near the motor area (precentral gyms 
or central sulcus) the attack begins ivithout aura, the appro- 
priate muscle group begins to twitch convulsively and then 
the convulsion spreads in an orderly way to other muscles. 
This march is observed by the patient and he docs not lose 
consciousness until fairly late in the attack if at all. 'When 
the trigger point is in the postcentral (sensory areas) the at- 
tack usually begins with a localized numbness or tingling in 
a hand or foot, this spreads and focal motor phenomena ap- 
pear usually simultaneously in both arm and leg, with less of 
the element of progressive march. In the occipital area the 
warning for the attack may be crude lights, red, blue or white 
followed by loss of consciousness and general convulsion. In 
the parieto-occipital region the lights may be flashing or mov- 
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ing, causing giddiness and even nystagmus, followed by un- 
consciousness and general convulsion. From lesions m the 
temporal gyri the general convulsion is often preceded y 
noises, hyperacusis, tinnitus or even music, which may e ac 
companied by vertigo or hallucinations of unpleasant odors. 
Tumors near the uncinate gyrus commonly cause an aura of 
bad smells or taste with automatic smacking movements of 
the lips before the convulsion. Thus much physiological knowl- 
edge has been corroborated on the human by surgeons using 
the electrode and by Nature using local lesions. 

Lesions of the frontal lobe are particularly interKting. 
Since this is the largest association area of the brain without 
any receiving stations for special senses (as in the parietal, 
temporal and occipital lobes) one would expect little or no 
aura. This is the case: the patient usually begins his attack 
nith a blank stare, losing consciousness at once, but not losing 
motor control, for he may then perform complex movements, 
walk about doing aimless things and mumbling. In more sud- 
den attacks he may turn his head to the side away from the 
lesion, and then turn his whole body, even spinning around two 
or three times before falling in a general convulsion. 


All this about cortical epilepsy, however, is rather special. 
It is particularly interesting because of its localizing value and 
because patients with cortical lesions are most open to surgical 
help. But the recent work of Gibbs and Gibbs” shows that 
(in cats) the deeper structures where the rhinencephalon lies 
over the diencephalon give convulsions in response to electrical 
stimuli more easily than even the motor area of the cortex. It 
is as if certain tracts and cells here would set off a convulsive 


mechanism with greater ease than others. The fact that deep 
temporal lobe tumors are especially likely to be associated with 
commlsions is of interest in this connection. But the search 
for a “comulsive center” is illusory. There can be no “center” 
for disorganization or disintegration. Probably, because of 
special connections, easily traveled paths, or ease of conduc 
lion m certain areas, an electrode placed in such loci will more 
easily cause the unbridled activity we call a convulsion than 
an electrode placed elaetvhere. We blow that sSaUon d 
less organized brains is more likely to cause mnwiie.- xi. 
stimulation of thoroughly organized ones; e. g., 
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sions of childhood/® and there are experiments showing that 
after injury the threshold for convulsions is loweredd^ Myel- 
inization is quite incomplete in the human before the fourth 
year and convulsions can be easily precipitated in these years 
by almost any foreign element of excessive stimulation. This 
is perhaps because of less than normal spread; f. e., short- 
circuiting. In chronic encephalitis, or postencephalitic states, 
there may be gliosis of the brain and the formation of connec- 
tive tissue scars; cerebral hemorrhage and trauma may act 
in much the same way, and also the chronic degenerative dis- 
eases. It may be that reduction of the number of available 
association pathways for nerve impulses to travel is the im- 
portant factor in all these extensive lesions. This, theoretically, 
could cause a “short-circuiting” of afferent stimuli making 
them discharge over efferent tracts without the normal delay 
caused by spreading through the wide association areas of the 
cortex.^^ Such short-circuited discharge might well be explo- 
sive and disorderly and cause seizures of various sorts. Other 
chronic processes, such as arteriosclerosis, senile degeneration, 
chronic arachnoiditis and porencephalic cysts, may also cause 
seizures by tissue destruction and this “short-circuiting” mech- 
anism. Tumors and cysts obviously cause increased intra- 
cranial pressure and damage to the tissue, but the fact that 
tumors of the hindbrain rarely if ever cause convulsions^® and 
that convulsions are most common when the motor cortex is 
involved, indicate that there is direct irritation of motor nerve 
cells. It might be that these tumors interfere with circulation 
and cause local stasis with edema, anoxemia and softening, 
but such changes would cause death of nerve cells and the 
convulsive symptoms would soon cease; clinical experience 
shows that convulsions caused by tumors impinging on the 
motor area may occur over periods of several years. 

It is probable that vasomotor abnormality in the brain 
as a primary cause of seizure has been overemphasized by 
some authors^^; but that changes in cerebral blood flow may 
precipitate convulsions, is indisputable. There are six con- 
ditions on the list that obviously work through anoxemia of 
the brain. AU of these six cause widespread anoxemia and 
convulsions. The first is Stokes-Adams syndrome in which, as 
reported by iNIackenzie, if the heart block lasted for ten sec- 
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Qds only, unconsciousness alone occurred; but if it lasted 
)r seventeen seconds, there was also convulsion. The onset 
f paroxysmal tachycardia may also be attended by seizures, 
'ressure on the carotid sinus with the sharp fall in blood pres- 
ure may precipitate a convulsion, but sometimes the convul- 
ion occurs without tlie fall in general blood pressure. The 
ther two mechanisms that can be relied on regularly to pro- 
luce convulsions ar6 carbon monoxide poisoning and mechan- 
cal asphyxia, as in strangulation. In experimental animals it 
s always possible to produce convulsions by ligating the 
irteries that supply the brain, and also by limiting the oxygen 
iat is inhaled. In patients having very frequent petit mal, 
Lennox^'’’* has shown that seizures can be induced by a degree 
of oxygen lack that will not affect normal persons, and also 
by an impending induced syncope. It is obvious, however, 
that these conditions that cause general cerebral anoxemia are 
not the ordinary causes of seizures as seen in epileptic pa- 
tients. Gibbs and Lennox^® have shown that no general change 
in cerebral blood flow occurs before a fit. On the other hand, 
local areas of cerebral anemia may set off the neurological 
mechanism that causes fits^^ and there is good histological 
evidence that many convulsions, including puerperal eclampsia, 
are due to vascular spasm in the brain.^® Some cases of Ray- 
naud’s disease and of angioneurotic edema are accompanied 
by seizures. 


The effect of emotion and environmental stress upon epil- 
epsy has long been recognized. Increased emotional stimuli^® 
especially if repressed, usually increase the number of attacks. 
Special situations may act as conditioned stimuli and set off 
fits that thus are practically conditioned reflexes.®® Examples 
of this are common in practice and patients showing possible 
psychological factors should be studied intensively. For ex- 
ample, a young woman of twenty-one was referred to me in 
1932 At the age of nine she had cranial trauma and two 
months later onset of convulsions. She has seen many doctors 
and had many treatments. A regime of high enemas at twelve 
did no good; a nine months’ trial of dehydration at eighteen 
made her worse; “lutein” has helped her irregular mpn ^ 
has not affected her fits; luminal helped bft has ZT ’ 
c.c..ivc,y. Bec.„.e at«cks 
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because slight but distinct neurological abnormalities were 
noted on the left side, Dr. Wilder Penfield operated upon her 
at the age of nineteen and found adhesions over the right 
frontal lobe, excessive vascularity of the cortex and unstable 
arteries. These were actually observed in vascular spasm with 
concomitant anemia of the lower part of the motor cortex and 
convulsion especially in the left face.”^ Removal of the “trig- 
ger point” in the cortex, where a weak faradic current precipi- 
tated a convulsion (right superior frontal convolution) caused 
temporary hemiparesis, but eventual diminution in number 
and severity of the attacks. Eighteen months later she went 
through a severe emotional experience, thereafter there were 
more “minor seizures”; many of these were probably anxiety 
states as no clouding of consciousness was observed. The 
emotional element was great. Since the age of ten she had 
been supervised meticulously, her varied and prolonged treat- 
ments had given her the “invalid habit,” she was full of self- 
pity, said she was “utterly lonely” and could not mix with other 
girls or bo}^ of her own age. She had had no regular school- 
ing and could get no job. 

To evaluate all the factors mentioned in this complex pic- 
ture is difficult, but important, if one is to help this girl who 
is not only epileptic but hypochondriacal, psychoneurotic and 
drugged with luminal, coffee and cigarettes. Charting the fac- 
tors helps a great deal to make the problem concrete (Fig. 
180). This is a “life-chart” drawn to indicate the dynamic 
factors in the patient’s history. Each arrow represents one 
of the factors in the etiology of the present problem; i. e., the 
fit. The lines suggest by their weight the severity of the ab- 
normality and by their length the duration. Obviously all the 
factors contributing to the “nervous load” are not equally 
important from an etiological standpoint, but by looking at 
the whole chart one gets an idea of the interaction of the dif- 
ferent elements. Certainly the main abnormality, represented 
by the heaviest arrow, is the cerebral cortical scar present since 
the age of nine; this is the principal cause of the fits; it has 
been treated surgically in the most scientific manner; nothing 
more can be done. 

The arteries of the brain were observed in spasm; there 
are other indications of vasomotor instability, but the poor 
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— CAUSES — 



Fig. ISO.— The diagram is drawn to bring together in the physician’s and 
patient’s minds the etiological factors in a dynamic way.^ Above are the various 
causes, indicated by arrows, converging on the patient at the time of esamina- 
tion. These arrows, great and small, make a burden too great for the patient’s 
nervous system and a fit results. Obviously the main cause of convulsions in 
this case is the cerebral scar, a heavy burden for many years, hence represented 
as a long and heavy arrow. The operation improved the cerebral lesion and 
fits became fewer thereafter, hence the notch in the big arrow. The other 
arrows represent other pathological factors in the patient’s life. These are 


indiwduaUy of slight importance as compared to the cerebral lesion, but added 
together they constitute an important problem and probably act as the precipi- 
tating cause of many attacks. Below b shown what was done for treatment 


oi each pathological cause. For the cerebral scar nothing more can be done. 
For the dysmenorrhea lutein was given. To counteract her vasomotor insta- 
bility she was made to cut down on coffee, cigarettes and drugs (a sympath- 
ectomy might possibly be considered later). To improve her emotional insta- 
bility, she is taken away from anxious supervision, given a job, schooling and 
some psychotherapy. These are adjuncts to the surgical therapy but 'they 
m:ihe Ab difference to the girl: she stops being an invalid, lives a’nracticallv 
norm.rl life, b happy and has fewer fits. ^ 
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general hygiene of the patient may be responsible for this, 
especially the excessive coffee and cigarettes. An operation 
to denervate the cerebral arteries by sympathectomy was con- 
sidered, but it was deemed unwise to operate again upon her. 
General hygiene, physical training, reducing coffee and cigar- 
ettes, all have helped the vasomotor instability. 

Luminal has been used for several years; for the last two 
years 3 grains per day had been given. She has been rather 
depressed and dopey from this and her eyes have often looked 
sleepy. This medicine was discontinued for a period of ob- 
servation, during which general hygiene, both mental and ph)^- 
ical, was emphasized. There was no increase in the number 
of seizures. Lutein has been found to help her painful and 
irregular menses; this has been continued. 

The emotional factors are numerous. Taken singly they 
do not seem important; added together, however, they make a 
burden of anxiety, unhappiness and self-pity that is devastat- 
ing; the patient was having no satisfaction out of life. It is 
here that one feels most hopeful about therapy. The patient 
needed schooling and training to give her self-confidence; she 
was taken from home and put under less fearful and more ob- 
jective supervision. This resulted in a new feeh'ng of freedom. 
A job was arranged for her part time. Psychotherapy was 
tried and gave her insight into what was being done for her, 
but otherwise it had little effect and was soon discontinued. 
It was the environmental treatement that helped most. Dur- 
ing the past two years she has had only two attacks. 

When such a “new deal” can be arranged for a patient, 
there is reason for optimism regarding the prognosis even in 
cases of “traumatic epilepsy.” The fact that one has a scar 
in one’s brain does not make convulsions a certain result. It 
is a case of summation of nervous load. I^Tien many of the 
factors indicated by the arrows impinge on the patient’s nervous 
system at once, a seizure results. It is a case of the “camel’s 
back” and many “straws.” One cannot take away the scar 
which is the original and biggest part of the nervous load, but 
if the other straws are removed, the patient may well go on 
for years wthout a seizure. Symptomatically she may be 
“cured.” And that is all the patient cares about. 
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THE TREATMENT OF INSOMNIA 

The treatment of insomnia is a subject which can be con- 
sidered from many angles. It seems wise to limit the dis- 
cussion to certain phases of the subject, in order to avoid ex- 
cursions into the realm of psychiatry. Texts of internal 
medicine do not recognize such a condition. It must be ad- 
mitted that no clear, short definition can be stated. Yet all 
know what is meant by the term, though from an etymo- 
logical point of view it simply means lack of sleep from any 
cause. It may be due to pain, discomfort, dyspnea, frequency, 
diarrhea, itching or any symptom that forces itself upon tlie 
sensorium. However, the usual idea of insonmia as a medical 
problem is that of sleeplessness unconnected with somatic 
symptoms. If sleeplessness is due to some definite cause, 
such as one of those enumerated above, treatment is necessarily 
directed to the relief of the underlying symptom. True in- 
somnia, therefore, we may define as sleeplessness due to no 
underlying stimulation preventing sleep or awakening the suf- 
ferer. The condition may assume different forms. 

First and most common is difficulty in going to sleep, sec- 
ond, awakening early and inability to sleep again, third, periods 
of wakefulness in the middle of the night and finally, a re- 
versal of the sleep mechanism with wakefulness at night and 
sleep by day. The cause of the first three types usually is 
habit or some emotional disturbance either acute or as a mani- 
festation of a psychoneurosis. The last, most distressing 
form is almost exclusively found in cerebral arteriosclerosis 
and usuaUy is accompanied by other manifestations of senilitv 
Since It is axiomatic that the treatment of any symptom 
should be directed to its cause, and since the usual 2e of 
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insomnia is either habit or a psychoneurosis, it is obvious 
that treatment must be directed against these underljdng con- 
ditions. Many tricks have been advised to aid the sleepless 
sufferer; counting sheep, voluntary relaxation, lying in one 
position and various other methods of autohypnosis. While 
such methods may be successful in breaking bad sleeping hab- 
its or even in overcoming a superficial psychoneurosis, it is 
poor therapy to treat psychoneuroses by suggestion alone, and 
in every persistent case adequate psychotherapy applied by 
an expert is necessary. Often reassurance as to the hannless- 
ness of sleeplessness is sufficient to break the vicious circle of 
wakefulness intensified by the worry of not sleeping and the 
consequent effect on the following day’s efficiency. Certainly 
lying quietly in bed is often adequate preparation for the 
daytime tasks even though the hours spent in actual sleep be 
few. It is outside the scope of this chnic to discuss further 
the psychotherapy of insomnia. However, in connection with 
the foregoing, the indications for the use of h3^notic drugs 
may be concisely formulated. The following four indications 
for the use of soporific drugs seem clear: 

1. Where sleeplessness can be foreseen as the result of an 
acute situation of short duration. 

2 . Where wakefulness is clearly due to an obvious cause, 
and the S3Tnptomatic rehef will aid in the treatment. 

3. Where the cause is unclear, but rehef is urgently de- 
manded, and no danger of masking night symptoms is present. 

4. In the reversal of the sleep mechanism in cerebral 
arteriosclerosis. 

The first group includes such situations as the near relatives 
of a deceased person before the funeral, the first night in the 
hospital and others that will readily come to the reader’s 
mind. In the second group are such cases as discomfort from 
any of the causes previously enumerated. Even though the 
cause is unclear, and no definite disturbing symptoms are pres- 
ent, immediate rehef of the third group of sufferers vrill aid 
subsequent therapy, even if the cause be psychic. Finally, 
rehef in the fourth group demands the utmost care in the 
use of drugs to change the mechanism without intensifjdng it 
by the late action of the soporifics. This brings us to a fur- 
ther point to be remembered in the use of hypnotic drugs. 
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This consideration concerns the time and duration of ac- 
tion of the drug exhibited in relation to the intensity, dura- 
tion and period of sleeplessness. It is well knovm that there 
are three types of insomnia, the commonest being difficulty 
in getting to sleep. *'I stay up until I am sleepy, but getting 
ready for bed wakes me up, and I toss for hours, says the 
patient. The next tells of awakening in the middle of the 
night and lying awake for a period invariably longer to the 
patient than observation by tire clock would indicate. And 
finally, there are the patients who awaken so early in the morn- 
ing that they outdo the proverbial lark. Of course, any com- 
bination of these tj^es may exist. The drug to be used in 
any given situation must be such as to combat the symptom 
of which the patient complains. It is aU too easy and, un- 
fortimately, too common, to give patients large doses of some 
momentarily fashionable or advertised hypnotic, when small 
doses of a judiciously selected drug would provide the relief 
desired. If we use the above criteria we may classify the 
hypnotics according to the rapidity and duration of their ac- 
tion. In general, these two properties are parallel. It is also 
an advantage to reduce the list to the smallest number that 
will serve. All hypnotic drugs have undesirable side actions 
in large doses or in susceptible individuak, and there must be 
included in any list a sufficient variety to allow for such 
idios 3 mcrasies. 


Considering first those with rapid action over a compara- 
tively short period of time suitable for patients imable to get 
to sleep, we find first of all paraldehyde and chloral both of 
which have stood the test of time. The obvious disadvantage 
of paraldehyde lies in its odor on the breath the following 
day, but this is often more than compensated by its efficacy 
and above all by the practical absence of toxicity. It must be 
remembered, however, that the combined use of morphine and 
paraldehyde is highly toxic. Chloral is undoubtedly the most 
useful of all the hypnotics and the cheapest. Given well di 
luted in water it produces sleep within an hour, and in proner 
doses (03-0.6. Gm., 5-10 grains) is entirely harmless^ even 
m heart disease. There is no doubt that in toxic doses it kiUs 
by us effect on the heart, but the fear of this sideTtio^^ 
been engendered by the large dosage that has always been 
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recommended up to the last few years. None the less, it is 
not the h3qDnotic of choice in heart disease, though it may be 
used, if for some reason the barbitals and paraldehyde are 
contraindicated in a given patient. For quick action of short 
duration two of the barbiturate series recommend themselves. 
Pentobarbital (1-2 grains, 60-120 mg.) has proved very useful, 
and it may be that “evipal,” a newer one of the series with a 
very rapid evanescent anesthetic action, when given intra- 
venously, will prove useful as a short duration hypnotic with 
prompt action, when given by mouth. 

Barbital itself is still the most satisfactory drug, where 
more prolonged and less prompt action is desired. In aU these 
drugs both intensity and duration of action are increased with 
increasing doses. If, therefore, more than 0.6 Gm. (10 
grains) of barbital is found necessary to produce the effect 
desired, another drug should be used. Comparable to barbital 
but of another chemical constitution is “sabromin,” consider- 
ably more expensive than barbital but with prolonged effects. 
Sulphonethylmethane has fallen into disuse on account of the 
long period before it acts and because of its prolonged stay 
in the body. However, these very qualities can be utilized 
in selected cases. It is usually effective five to seven hours 
after administration and is particularly useful in the second 
group of patients. Its action, however, is prolonged, and it 
may leave a certain amount of drowsiness the next day. 
Furthermore, repetition over a comparatively short period, 
even in ordinary doses, may lead to liver damage. In occa- 
sional selected cases for short periods it may be extremely 
useful, especially in supplementing the action of some of the 
shorter acting drugs. Thus the combination of barbital with 
sulphonethylmethane given an hour or two before bedtime 
may prove more satisfactory than double the dose of barbital 
for producing a deep sleep throughout the night. This evi- 
dence of synergism suggests that other combinations might 
Drove equally useful. The unfortunate one between paralde- 
hyde and morphine has been mentioned and another between 
hloral and alcohol is well known, even to the undenvorld, in 
1 form of “knock-out drops.” Synergism between the hyp- 
and antipyretics (analgetics; has been fairly well 
studied in some instances. This should be utilized when pain 
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or discomfort is associated \vith insomnia. While the anti- 
pyretic drugs of the types, acetyl salicylic acid, amidopyrine 
and acetphenetidine have almost no hypnotic actions, the 
soporifics discussed have equally little effect on pain. Yet 
combinations of these two groups of drugs enhances the effects 
of each. In this connection it is well to remember that both 
morphine and codeine are inefficient hypnotics as compared 
with the drugs discussed. Finally, on certain occasions sleep 
is disturbed, largely by motor restlessness, “the fidgets,” not 
directly associated witli cerebral activity. Under such circum- 
stances phenobarbital (“luminal”) and the bromides are most 
useful, but their effects are prolonged on a comparatively 
low level of intensity. Both are poor hypnotics in the strict 
sense of the term and produce their quieting effect by their 
depression of the motor side of the central nervous system; 
neither should be used as simple soporifics. 

Care in the selection of the soporific agent in relation to the 
exact symptomatology will yield excellent results. Only a 
small number of the vast array of sleep producing drugs on 
the market need be in the armamentarium of the physician. 
Careful clinical observation of all the possibilities of a few drugs 
is a suitable problem for study in private practice. Laboratory' 
research is active in this field, but it is to be hoped tlrat careful 
clinical observation checking careful pharmacologic experiment 
wll prevent the present increase by geometric progression in 
fie jumbers of hypnotic drugs varying but little from the 
standard and offering no real advance in therapeutic efficiency. 
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abdominal pain in children 

Abdoiunal pain is one of the most frequent conditions 
in children for which the physican is consulted. The pain 
may be acute and seen in a first severe attack or chronic and 
encountered after many recurring episodes of moderate and 
varying intensity. The first severe acute attack of pain is 
often an emergency in the sense that it requires an imme- 
diate decision in relation to the necessity for surgical inter- 
vention. Too great emphasis cannot be placed upon the re- 
quirement for superior surgical technic when an operation is 
indicated, but it is to be remembered also that a high degree 
of professional skill is needed to elicit and interpret cor- 
rectly the history and physical findings. Despite the urgency 
of the situation a careful study of the patient should be made 
and all possible explanations for the pain should be consid- 
ered. There must be the exercise of sound judgment for 
improper treatment, based upon an incorrect diagnosis, may 
result in the death of the child. When there have been re- 
peated attacks of pain in the abdomen the emergency may 
be less acute but the difficulty in diagnosis even greater. 

In dealing with children as contrasted with adults there 
are certain things which need especial consideration. The 
history of any illness is of great importance but it is difficult 
to obtain a reliable history of an illness in a child. In infants 
and young children the story must be obtained from a parent 
or nurse. One should ask simple questions which can be 
answered briefly— directed toward securing exact information 
if possible. It is easy for a lay person to give an interpreta 
tion of facts instead of the facts themselves. Sometimes a 
clear description of what has happened is given by the mother 
« rrequenOy. however, te account is l 
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limited power of observation or by extreme apprehension and 
an exaggerated emphasis on trivial matters. One needs to 
consider the temperament of the person who is giving the his- 
tory. Familiarity with the family is of great assistance. "Rdien 
the history is obtained wholly or in part from the child one 
must remember the limitations of the informant. Children 
rarely express themselves with precision. Usually they com- 
plain less than adults and often will talk very little when they 
are sick. Crying may be the only presenting symptom. Seri- 
ous disease v/ithin the peritoneal cavity may exist without 
complaint of abdominal pain either because as in infants speech 
has not yet been acquired or as in young children the ability 
to locahze pain has not yet been developed. Pain apparently 
in the abdomen may be local discomfort caused by disease 
elsewhere in the body. Despite the handicaps under which 
one works it still remains true that the history is of prime 
importance. 

Another consideration to be constantly borne in mind in 
working with children is the frequency with which the 
pathologic condition is dependent upon some congenital an- 
omaly. Such anomalies are not uncommon in connection with 
the group of diseases which are under discussion. 

Pain in the abdomen may be caused by disease or disturbed 
function 

1. of some part of the gastro-intestinal tract. 

2. of some other abdominal viscus or structure. 

3. in some other part of the body and the pain referred 

to the abdomen. 

I. Abdominal pain caused by disease or disturbed function 
of some part of the gastro-intestinal tract. 

Congenital hypertrophic stenosis of the pylorus. 

Intussusception. 

Intestinal obstruction. 

Appendicitis. 

Ulcer of stomach or duodenum. 

Colitis. 

Spastic colon. 

Indigestion — “colic” in infants. 

Congenital Hypertrophic Stenosis of the Pylorus.— 
This is a condition the first symptoms of which appear dur- 
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ing the early weeks of life, rarely beginning immediately after 
birth. Crying is the obvious expression of pain. The patho- 
logic finding consists of a stricture, partial or complete, at 
the pylorus, due to an hypertrophy of the circular muscle 
fibers and their replacement by firm fibrous tissue. The pre- 
senting symptom is vomiting of increasing severity and pro- 
jectile in character. Constipation is an early feature, becom- 
ing more marked as the obstruction increases. The bulk of 
the fecal content decreases until the stools are composed en- 
tirely of intestinal secretions with no true fecal residue. There 
is stationary or loss of weight. Physical examination reveals 
peristaltic waves in the upper abdomen traveling from left to 
right (gastric) and a tumor palpable at the pylorus. These 
findings are most easily elicited just after a feeding followed 
by vomiting. Often the tumor is felt easily, but at times re- 
peated examinations are necessary. The treatment is surgical 
and should be instituted as soon as the diagnosis has been es- 
tablished. If the infant shows marked dehydration intra- 


venous and subcutaneous fluids should be given before opera- 
tion. The prognosis is favorable if the operation is performed 
by a surgeon with experience in this particular procedure and 
has not been too long delayed. 

Intussusception. — The history is of particular importance 
in this condition. An infant, previously well, often breast fed, 
has sudden severe cramp-like pain in the abdomen evidenced 
by a sharp cry and by drarving up of the legs upon the ab- 
domen. Usually vomiting occurs promptly and shortly the 
baby passes a stool containing blood and mucus. Sometimes 
there is no blood in the stool or even there may be no bowel 


movement. There may be recurrences of the pain at fre- 
quent intervals with or without vomiting. If seen soon after 
the first attack the physical examination may be entirely nega- 
tive, but there may be a marked degree of shock. Eventudly 
a sausage-shaped tumor is palpable in the abdomen. Rectal 
examination may reveal the head of the invaginating portion 
of the mtestine often just within the anal sphincter The ex 
annning finger will usually show bloody mucus. Roentgen 
ray examination without barium may show the point of ob- 
struction and IS useful m confirming the diagnosis TtiP 
vtoMmem is surgical. The proguosis depends u^n the Itoe 
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at which operation is performed. If done early it is good; if 
late, the risk is greatly increased, rising directly with the 
time between the onset of symptoms and the operative inter- 
ference. It is not desirable to try reduction of the intussuscep- 
tion with enemata. 

Intestinal Obstruction. — We shall consider here only 
those instances in which obstruction is due to mechanical 
causes. Adhesions dependent upon a previous inflammatory 
process in the abdomen or secondary to a surgical operation 
may produce a similar picture. There may be complete or 
partial atresia of almost any part of the gastro-intestinal tract 
or other developmental defects such as incomplete relation of 
the cecum. Except when complete obstruction occurs the 
symptoms may be absent for many months or even years, or 
may be intermittent in character. Vomiting is the outstand- 
ing symptom. Pain is present in greater or less degree. The 
stools become scanty, depending upon the degree of the ob- 
struction. There is usually abdominal distention with visible 
peristalsis. Dehydration may be extreme if the vomiting is 
severe. Roentgen-ray examination without barium often fur- 
m'shes conclusive evidence and localizes the point of obstruc- 
tion. 

Appendicitis. — ^Appendidtis is a fairly common disease 
in childhood but is unusual in infants. Recurring attacks are 
frequent. Often the diagnosis is missed and the symptoms 
explained on the basis of indigestion. The striking feature of 
the condition as it occurs in children is the fact that a severe 
pathologic condition may be present ■with very slight symp- 
toms and few physical signs. In over one half of the children 
admitted to the Children's Hospital for appendectomy the 
appendix had perforated when first seen (Hudson). 

The etiology of appendicitis in childhood is not different 
from that in adults and need not be discussed in detail. It 
should be borne in mind, however, that true appendicular colic 
is not unusual in children associated with and dependent upon 
an inflammatory condition in the colon. 

A typical history is as follows. A child who has been 
previously well is nauseated and vomits perhaps once or pos- 
sibly two or three times. Associated with the nausea and usu- 
ally before the vomiting there may be some abdominal pain, 
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but frequently it is not severe or is absent and often is of short 
duration. Sometimes pain occurs without vomiUng. Move- 
ments of the bowels may be normal. The symptoms may 
entirely disappear at the end of a few hours and \he child 
appear perfectly well, but if seen at the end of this period 
the physical signs of appendicitis may be present. Not in- 
frequently the attack is so mild that no physician is called 
and recovery takes place. It is only when a child is seen in 
subsequent and somewhat more severe attacks that a pre- 
sumptive diagnosis in relation to the previous attacks can 
be made. Occasionally the pain may be very severe and vomit- 
ing may be persistent, but this history is the exception rather 
than the rule. On physical examination the children do not 
appear to be very sick. There is a slight elevation of tem- 
perature, frequently not above 100° F. by rectum, or may 
• even be normal and a moderate polymorphonuclear leukocy- 
tosis. It is possible to have a gangrenous appendix and a nor- 
mal white count. Examination of the abdomen shows slight 
tenderness and a little spasm usually located in the right lower 
quadrant of the abdomen, sometimes in the right rectus muscle. 
True spasm, no matter how slight, should always be consid- 
ered of pathologic significance. Pressure over other parts of 
the abdomen, especially over the left lower quadrant, may 
cause pain in the right lower quadrant. Rectal examination 
is important and frequently elicits a tender mass high up on 
die right just below the brim of the pelvis. 

There are a number of anatomical considerations which 
modify materially the physical signs of appendicitis in child- 
hood and these should be constantly borne in mind. The 


cecum, and therefore the appendix, is freely movable because 
of the long mesocecum. As a result, the appendix may be 
located in other portions of the abdominal cavity than the 
right lower quadrant. It may be on the left side instead of 
on the right. The appendix itself is also longer than it is in 
the adult and this adds further to its variety of location When 
the appendix extends into the pelvis, as is frequently the 
^se, there may be no phj^ical signs in the abdomen. The 
diagnosis can be made only by rectal examination In nelvir 
appendicitis not only are there no physical signs in the ab 
domen but there is practically no abdominal pai^but there is 
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discomfort on voiding or on emptying the bowel. The local 
inflammatory process may produce diarrhea or because of the ' 
pain there may be constipation or retention of urine. The 
appendix, because of its additional mobility, may be situated 
in the right flank and outside the cecum with the cecum over 
it and in front. The diagnosis, under these conditions, may 
be confused with an acute infection of the kidney, or if the 
inflammatory process extends downward, tenderness may be 
present just above the fliac crest. The appendix may be be- 
hind the cecum and the ileum and extend inward. This is a 
particularly dangerous situation because of the hkelihood of 
general peritonitis developing. 

A diagnosis of appendictis should never be made simply 
on the basis of a local examination of the abdomen. It is im- 
portant to obtain a careful and accurate history and to make a 
complete physical examination. 

Ulcer of Stomach or Duodenum. — Ulcerations in the 
upper portion of the gastro-intestinal tract are not common 
in children but they do occur, and should be kept in mind in 
making a differential diagnosis in abdominal conditions. The 
vomiting of blood or blood-tinged mucus is of particular 
significance. 

Colitis. — Ulcerations in the colon are very common in 
children. They may be dependent upon infection with one 
of a variety of organisms of the dysentery group. Tuberculous 
colitis occurs in rare instances. The onset of colitis may be 
very sudden with high temperature, convulsions, and marked 
prostration. Diarrhea may be absent for several days. Vomit- 
ing may be a prominent S 3 unptom. Pain may be slight or 
severe. Physical examination of the abdomen may be nega- 
tive. One should remember the possibility of colitis in any 
acutely ill child when the diagnosis of some other condition 
is not clearly established. A culture from the stools is neces- 
sary for confirmation of the diagnosis. 

Spastic Colon. — A spastic colon is usually associated with 
a history of long-standing constipation. There may be re- 
curring attacks of abdominal pain, often with vomiting and 
elevation of temperature. Ph 3 ^ical examination reveals ab- 
dominal distention of variable degree and it is usually pos- 
sible to palpate the enlarged colon filled with hard fecal masses. 
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A barium enema, especially if observation is made on the 
fluoroscopic screen during the injection, shows an enlarged 
colon. There is sometimes resistance to complete filling, par- 
ticularly at the flexures, where fecal residue has accumulated. 
Emptying of the colon after the enema may be incomplete 
and the haustral markings obliterated or reduced in depth. 

Indigestion.— Under normal circumstances the processes 
of digestion go forward without our conscious knowledge and 
without producing any imcomfortable sensations. Due to a 
variety of causes, however, stimuli may be sent forth from the 
digestive tract, which cause mild discomfort or severe pain. 
WTien one has abdominal pain from this cause we say it is 
due to indigestion or colic. This diagnosis is difficult to make 
on the basis of positive evidence and is to be accepted only 
after all other possible causes of the symptoms have been 
eliminated. 

A recent medical graduate in discussing his new experiences 
in practice outside of the hospital said that he had not yet seen 
a single case of unrotated cecum but that he had encountered 
numerous infants with “colic,” and nobody had ever told him 
anything about it or what to do for it. 

Colic is a term used to describe a condition seen in infants, 
characterized by pain 'in .the abdomen associated with the di- 
gestion of food. Infants with colic are very fussy and rest- 
less and sleep poorly. Often they cry vigorously, especially 
at night. They are the babies who furnish the basis for many 
jibes at the solicitous father who walks the floor and the op- 
portunity for the patent medicine vendors to dispose of “sooth- 
ing syrups.” Colic is seen most often in infants under three 
months of age. It often recurs at the same hour of the 'day 
or night. 


It is not always easy to find out why some babies have 
colic. It is dependent upon a variety of conditions. Improper 
food is blamed most frequently by parents, but is the importLt 
factor less often than matters of hygiene and technic of feed- ' 
mg. In breast-fed babies the food may be unsuitable be 
cause the mofter is tired or worried or of a temperament which 
makes lactation difficult. The attack upon cohc, under these 
arcumstanc^, should be directed toward establishing a bet 
ter regimen for the mother but success is not easily fttained' 
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In the bottle-fed baby some modification in the formula may 
be desirable, but if the food has been properly selected in re- 
lation to essential elements and their proportions and is ade- 
quate in amount, colic from this cause is rare. Most bottle- 
fed babies with colic are the victims of poor management. The 
feedings are given irregularly, the routine of bathing and care 
is haphazard, and attention is given to the point of fab’gue. 
Food is not digested well because the processes of digestion 
are never allowed to proceed under normal undisturbed con- 
ditions. Sometimes the technic of giving the bottle is such 
that air is swallowed in large quantities, or the baby has to 
suck so hard as to become fatigued, or some of the other many 
possible errors are committed. The approach to the problem 
of treatment should be first to go over carefully the content of 
the food to satisfy oneself that it is correct, then to discuss 
in detail the routine of the baby’s life. A long process of 
education may be necessary to bring about the proper daily 
care. Sometimes before relief of the condition is accomplished 
it win be necessary to introduce into the home a new per- 
son to whom the entire care of the baby is entrusted and who 
will carry out directions accurately. A demonstration by a 
short period of hospitalization is often effective. As a rule, 
a “colicky” baby is cured at once when placed on hospital 
routine, even when the food remains the same as that which 
was given at home. Relief of distress at the time of an attack 
of colic is usually possible by the giving of an enema and ad- 
ministering a small amount of warm sodium bicarbonate so- 
lution (1 drachm to 8 ounces of water) by mouth. Heat and 
mild massage to the abdomen is also helpful. It hardly needs 
to be emphasized that colic should be diagnosed only by ex- 
clusion of other pathologic conditions. One sees an infant 
crying hard with legs flexed on the abdomen, without fever 
the question which presents itself for an answer is why? One 
must be satisfied that no other condition is present before as- 
suming that the baby has colic. 

II. Abdominal pain caused by disease or disturbed func- 
tion in some abdominal viscus or structure other than the 
gastro-intestinal tract. 

Diseases of the urinary tract. 

Liver and gallbladder disease. 
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Pancreatitis. 

Tumors. 

Tuberculosis. 

Infection — nontuberculous. 


Purpura. 

Allergy. 

Diseases of the Urinary Tract.— Nephritis rarely causes 
abdominal pain. Acute infection of the kidney^ on the other 
hand, is one of the common conditions giving rise to this 
complaint. Physical examination may reveal tenderness and 
spasm at the costovertebral angle and often the kidney is pal- 
pable. The diagnosis of urinary tract infection is confirmed 
by the finding of pus in the urine. One must remember that 
not uncommonly the underlying pathologic lesion is a con- 
genital anomaly which interferes with the free passage of urine 
at some point between the kidney and the external urinary ori- 
fice. There may or may not be an associated hydronephrosis. 
Careful studies with cystogram, intravenous, or retrograde 
pylography are necessary to determine the exact character of 
the lesion and indicate the appropriate treatment, either medi- 
cal or surgical. 

Renal stones are quite common in children and not rare 
even in infants. Pain may not be a prominent symptom. 
Ossasionally stones in the bladder occur in children. 

Renal tumors may often attain a large size beyond the 
stage where operative removal is possible without giving rise 
to pain. 


Perinephric abscess is rare in children. 

Liver and Gallbladder Disease.— Acute catarrhal jaun- 
dice may cause pain in the right upper quadrant of the ab- 
domen. Gallbladder disease, with or wittout stones, is not 
common in children. Other diseases of the liver causing pain 
are rare. Chronic passive congestion dependent upon car^ac 
decompensation is often very painful. 

Pancreatitis. — Pancreatitis is very rare in children Occa- 
sionally the pancreas is affected in epidemic parotitis (mumns') 
Tumors.-A variety of tumors within the abdominal cav- 
ny may be found in children. Some of these rive nain n„i 
»-lira they have reached a large siae, causing teMion mon the 
capsule ot an organ or have metastasiaed to glands, parUculaSy 
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the retroperitoneal glands, and cause pain by the same 
mechanism. An ovarian c)^t, often with a pedicle which be- 
comes twisted, may cause severe abdominal pain and present, 
on examination, the findings of an acute surgical abdomen. 

Tuberculosis. — Tuberculous peritonitis and adenitis are 
both encountered much too frequently in infants and children. 
Peritonitis is more common under three years of age. Ob- 
struction is often a prominent feature. The onset may be in- 
sidious and the condition be far advanced before there are 
sufiident symptoms to lead the parents to consult a physician. 
Adenitis may also be unsuspected for a considerable time and 
if the glands in the right lower quadrant are involved, as is 
often the case, the differential diagnosis from appendicitis may 
be difficult and sometimes is made only at the time of opera- 
tion. Except when an operation cannot safely be postponed, 
the tubercuhn test is of great assistance in diagnosis and if 
the condition is of long standing the roentgen ray may disclose 
beginning deposition of calcium. 

Nontuberculous Infections of the Abdomen. — Perito- 
nitis and adenitis due to organisms other than the tubercle 
bacillus are common in children. Thrombophlebitis of the 
portal vein or some of its tributaries is not rare. Most fre- 
quently these infections are associated with infection in some 
other part of the body, primarily of the respiratory tract, or 
they may be the first presenting sign of a general septicemia 
or as the only evident focus of infection. It is important to 
appreciate the significance of this association because of the 
influence upon treatment. Attention should be directed pri- 
marily toward the general infection. Peritonitis of this origin 
is better treated by conservative methods than by immediate 
operative interference. In adenitis the glands themselves re- 
quire little consideration. 

Purpura. — Not infrequently the abdominal lesions of 
purpura give rise to acute abdominal pain. A careful history 
with the finding of other evidences of purpura must be relied 
upon to establish the diagnosis. 

Allergy. — Abdominal symptoms in allergic conditions are 
not rare. These symptoms may be the only manifestation of 
the disease at the time of an acute attack or even of a chrome 
state, but again the history, both familial and individual, to- 
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gether with other allergic symptoms, should serve to differenti- 
ate this form of allergy. _ , . .u u 

III. Diseases in which there is pain referred to the ab- 


domen. 

Respiratory tract infections. 

Rheumatic fever. 

Diabetes. 

Roseola infantum. 

Lead poisoning. 

Spinal disease. 

Intracranial disease. 

Respiratory Tract Infections.— Mention has already 
been made of the abdominal complications of respiratory in- 
fection. There are also instances in which there is no specific 
lesion within the abdominal cavity but in which abdominal 
pain occurs. Pneumonia is a classical illustration. Physical 
examination may be confusing for there may be few or ho 
signs in the chest but tenderness and spasm of the abdomen. 
Spasm of the abdominal muscles, which is caused by disease 
above the diaphragm, relaxes with firm steady pressure but in- 
creases if due to disease within the abdominal cavity. A 
roentgen ray of the chest may reveal early pulmonary con- 
gestion not detected by percussion and auscultation. 

The toxins liberated from infectious processes in the res- 
piratory tract may act upon the muscles of the intestines, pro- 
ducing enterospasm, or upon the gastric and intestinal secre- 
tions, causing “indigestion.” 

Rheumatic Fever. — Carditis associated with rheumatic 
fever may cause abdominal pain. The other signs of rheu- 
matic fever should prevent a misinterpretation of this ’ 
symptom. 

Diabetes. — Diabetic acidosis may be accompanied by 
severe abdominal pain. The explanation for this symptom is 
not clear. 


Roseola Infantum. — One of the important symptoms of 
roseola may be abdominal pain. The age of the patient the 
high temperature, and the normal physical examination are 
of assistance in the diagnosis. 

Lead Poisomng.-Occasionally in children lead poisoning 
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may cause cramplike abdominal pain associated with constipa- 
tion. This is not as commonly the case as in adults. 

Spinal Diseases. — No patient with abdominal pain should 
fail to have a careful examination of the spine. The roentgen 
ray may reveal osteomyelitis or tuberculosis. 

Intracranial Disease. — ^-Rarely children with intracranial 
disease or edema associated with renal disease complain of 
periodic abdominal pain. 

With these conditions in mind, how should one approach 
the diagnosis in an infant or child who complains of abdominal 
pain or presents symptoms suggestive of disease within the 
peritoneal cavity? It is essential first to remember what has 
been said of the importance of the history. Not infrequently 
a correct diagnosis is dependent upon an accurate history. The 
age of the patient must be given consideration because of the 
relative frequency of congenital ahnormah'ties in infants. A 
first acute attack often presents less of a problem than re- 
curring attacks occurring over a long period of time. 

The physical examination will be greatly facilitated if one 
can gain the confidence of the child. Time spent in accom- 
plishing this is amply rewarded because of the difficulty of 
getting reh’able signs in a child who is resisting examination. 
Much information is revealed by inspection and may be ob- 
tained while the history is being taken and one is becoming 
acquainted with the child. When one palpates the abdomen 
one should be sure to have warm clean hands. The move- 
ments should be slow and gentle. The child should be en- 
gaged in conversation if possible. Observation of the child s 
face will often indicate pain more definitely than replies to 
direct questions. One should inspect the abdomen for dis- 
tention or visible peristalsis and examine for free fluid, pal- 
pable or enlarged viscera, for abnormal masses, tumors, or 
accumulated feces. The character of these masses is im- 
portant. Tenderness or spasm, even if very slight, is of real 
significance. The relaxation of spasm under slow steady pres- 
sure indicates disease above the diaphragm rather than in the 
peritoneal cavity. Palpation of the abdomen is unsatisfac- 
tory when the bladder is full. _ 

One should not be satisfied with the local examination, DUi 
make a complete physical examination. The lungs deserve 
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especial consideration. The roentgen ray may ^ reveal early 
signs of pneumonia not detectable by auscultation and per- 
cussion. In examination of the heart one should look carefully 
for the sign of pericarditis. Search for signs of respira- 
tory disease should include investigation of the nasal acces- 
sory sinuses and the ears. The skin may show petechiae or 
other indications of a general infection. Rectal examination 
should not be omitted but should be done after all other pro- 
cedures have been completed. 

Certain special examinations may be indicated and in chil- 
dren with a history of recurring attacks of abdominal pain 
should not be overlooked. The blood may show leukocytosis, 
abnormal cells, reduced platelets, or stippling of the erythro- 
cytes. The urine may contain pus or blood or crystalline ele- 
ments of significance. The intradermal tuberculin test is 
essential in the consideration of a diagnosis of tuberculosis. 
Intravenous and retrograde pyelography gives valuable infor- 
mation about kidney structure. Roentgen-ray examination of 
the abdomen may show renal calculi, calcified glands, intestinal 
obstruction or tumor, and after barium ingestion or enema 
abnormal condition of the stomach, intestine, or colon. The 
roentgen ray of the long bones may establish the presence of 
an excessive deposit of lead. 

Not aU of the possibilities to be considered in the diagnosis 
of the cause of abdominal pain in children have been consid- 
ered but the more important diseases have been mentioned 
and some indication given of the technic to be followed in 
reaching a correct explanation of the signs and symptoms. The 
process is one of diagnosis by exclusion and should be subject 
to periodic review unless the symptoms cease under medical 
treatment based upon a provisional diagnosis or after correc- 
tive surgical interference. 
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THE CLINICAL SIGNIFICANCE AND TREATMENT OF 
VERTIGO, DIZZINESS, AND RELATED SYMPTOMS 


There is a tendency among physicians and patients to use 
the term vertigo to include such symptoms as giddiness, dizzi- 
ness and faintness. Hughlings Jackson^ pointed out long ago, 
and Symonds^ has more recently stressed the fact that patients 
do not accurately describe their sensations through the use 
of such loose terms. Our experience in this clinic with patients 
who complain of attacks which include such sensations has led 
us to separate these patients into two distinct groups as regards 
their subjective feeling. 

One group of patients complains of attacks including sensa- 
tions which may be classified as true vertigo. The patients 
are conscious of a subjective feeling that their environment 
is moving about them or that they are moving about their 


environment. These subjective movements follow an orderly 
pattern which in individual patients is similar in different 
attacks. The patient is able to describe accurately either the 
direction of, or the type of movement. 


The other group, which is a much larger one, consists of 
patients whose subjective sensations are vague and much more 
difficult for them to describe accurately. These sensations 
are variously described as vertigo, giddiness, dizziness, weak- 
ness, unsteadiness, dimness of vision, and faintness'. The 
multiplicity of sjunptoms of which these patients complain is 
probably due to their inability to find a term which will ade 
quately describe their sensations. A sensation of movement 
of the body or of other objects sometimes occurs but the 
movement is not orderly or in a direction which the patiSt 
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can describe. Such sensations are best described by the terms 
dizziness or faintness, and belong to that syndrome which, 
when severe, terminates in syncope. For practical purposes 
these subjective sensations may be looked upon as “pre- 
syncopal” in nature. 

Thus in analyzing the subjective complaints of such a pa- 
tient, it is important to determine whether he suffers from 
true vertigo or from symptoms of a syncopal nature. There 
are a few distinctive features which serve to differentiate these 
two symptom complexes in a majority of instances in addition 
to the patient’s description of his subjective sensations. The 
most important differential point is that vertigo is rarely, if 
ever, accompanied or followed by syncope or a feeling of 
faintness. Attacks of vertigo occur as frequently when the 
patient is lying down as when he is upright, and the attack 
is not influenced by orthostatic changes. On the other hand, 
dizziness and syncope occur when the patient is in an upright 
standing or sitting position, except in a few isolated instances, 
and are relieved by lying down. Nystagmus is common with 
vertigo and rare with s)mcope. Nausea and vomiting occur 
with syncope but more often accompany vertigo. 

VERTIGO 

I should like to reemphasize that the sensation of vertigo is 
a subjective feeling in which the patient seems to move about 
his environment or the environment seems to move about the 
patient in a definite pattern. The attacks are usually identical 
in a given individual. Depending on its severity, the attack 
may be accompanied by nausea, vomiting, pallor and sweating, 
and the patient may stagger or fall to the ground without los- 
ing consciousness. The attacks appear to be self-limited as 
to duration and may last from a few minutes to several hours. 
In rare instances the vertigo is almost continuous. 

It is probable that the mechanism of vertigo is reflex in 
nature and that the cerebellum plays a major role in the pro- 
duction of such a syndrome. Thus, it is apparent why sensory 
impulses from the semicircular canals and from the eye, both 
closely connected reflexly to each other and to the cerebellum, 
should cause vertigo so frequently. Less commonly, lesions 
of the cerebellum, of the eighth nerve, of cerebellar tracts in 
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the brain stem, and of other afferent pathways leading to the 
cerebellum may cause this symptom complex. 

Aural and Ocular Vertigo.— The most common causes 
for vertigo are automobile or train sickness and sea sickness. 
The former is an ocular type of vertigo and is probably brought 
about by rapidly follovdng moving objects with the eye. The 
vertigo that sometimes occurs in individuals who look from 
high places is also said to be ocular in type. Sea sickness is 
largely initiated in the semicircular canab but may be due, 
in part, to ocular reflexes as well. The nausea, vomiting and 
vertigo caused by whirling around or swinging is of a similar 
nature. 

Aural vertigo commonly occurs from irritation or increased 
pressure in the semicircular canals resulting from hemorrhage, 
infection, and from positive or negative pressure in the canal 
due to middle ear isease. Irritation or infection in the ex- 
ternal canal or middle ear may also cause vertigo. 

Meniere’s Syndrome. — ^Dandy® and others^ have shown 
that this condition is fairly common and have suggested that 
the term Meniere’s syndrome is more appropriate than the 
term, Meniere’s disease, M6tii^re’s disease is not well defined 
clinically and is variously used to denote hemorrhage into the 
]ab3Tinth, labyrinthitis, or to include various other tj^es of 
aural vertigo. As Dandy points out,® of the cases originally 
described by Meniere, the only one examined pathologically 
was found to have been suffering from what appeared to be 
acute purulent labyrinthitis. 


The typical Meniere’s attack is one of sudden vertigo 
which, when severe, is accompanied by nausea, vomiting, pal- 
lor and sweating. Unilateral deafness is also present, and is 
progressive. Tinnitus on the affected side may occur only 
during attacks or may be present constantly. Nystagmus is 
usually present during the attack. The patient may faU to 
the ground, but rarely, if ever, does he lose consciousness, 
the attacks may occur at any time, either in the horizontal 
or upright position and even during sleep. The duration of 
attack vanes from a few minutes to several hours. In an 
individual patient the attacks may vary in severity but the 
>evere ones are quite similar as to duration and svmntomat 
oloiD-. Sudden movements of the head, ocular sSlata 
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from watching the movement of crowds or riding in trains 
or automobiles, unusual noises and fatigue, or emotional re- 
actions may be precipitating factors. For many attacks no 
exciting cause can be ascertained. The term, pseudo-Meniere’s 
syndrome, is used by Dandy to describe attacks of a similar 
nature in which deafness is not present. Most otologists feel 
that Meniere’s syndrome results from middle or inner ear dis- 
ease, but Dandy feels that it is caused rather by functional 
abnormality of the eighth nerve or its vestibular branch. 

Vertigo Associated with Intracranial Lesions.— 
Neville'^ and Symonds^ have recently discussed the various 
intracranial lesions which may produce vertigo. Suffice it to 
say that true vertigo may result from lesions in the cerebellum, 
pons, cerebrum, and cerebellar tracts as well as from in- 
creased intracranial pressure. Such lesions may be in the 
forms of tumor, abscess, hemorrhage or dirombosis, particu- 
larly of the posterior cerebellar artery, multiple sclerosis, 
arteriosclerosis, and encephalitis. These lesions may be recog- 
nized by localizing manifestations other than vertigo. Cere- 
bellopontine angle tumors, when associated with unilateral 
deafness and tinnitus, may closely simulate Meniere’s syn- 
drome, but the attacks are milder in nature and other cranial 
nerves are also involved. 

Vertigo Due to Neurosis. — hlendel® and Leidler’’ de- 
scribe true attacks of vertigo which occur in patients having 
all the characteristics of a neurosis and in whom no organic 
cause can be found. The vertigo tends to be present constantly 
and is not accompanied by deafness or tinnitus. Such patients 
do not respond to any form of treatment. 

Other Causes of Vertigo. — Vertigo may be caused by 
“toxic” agents such as alcohol and may be a symptom of 
uremia. It is particularly prone to occur in enteric infections 
and gastric upsets in children. 

Treatment of Vertigo. — Treatment largely resolves it- 
self into specific therapy of the disease causing this symptom. 
In acute diseases of the middle ear and labyrinth, the vertigo 
may disappear when the infection subsides. In chronic disease 
of the middle ear local treatment may be of aid, but it is not 
entirely satisfactory. For persistent attacks of vertigo, gen- 
eral measures which tend to depress or alter reflex activity 
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should be carried out. Sedative drugs suclr as bromides and 
barbiturates, as in epilepsy, may lessen the seventy and 
frequency of attacks. When psychic factors and fatigue play 
a role, proper corrective measures are of aid. Furstenberg, 
Lashmet, and Lathrop® advocate keeping such patients in a 
state of negative sodium balance and acidosis by means of ad- 
ministering 9 Gm. (540 grains) ammonium chloride daily 
with a low sodium diet. They have reported good results in 
12 cases. Dandy® and Coleman"* have obtained symptomatic 
cures in 42 patients suffering from M6niere’s syndrome by 
surgical section of the eighth nerve. Such an operation ap- 
pears to be safe in the hands of a competent surgeon, and 
should be advocated for patients suffering from repeated at- 
tacks of vertigo, tinnitus and unilateral deafness in whom 
intracranial lesions have been ruled out and other treatment 
has failed. 

During the actual attack of vertigo, care should be taken 
to prevent the patient from injuring himself by falling. An 
ice-bag should be placed on the affected side and sedatives 
administered. The head should be placed in a position most 
comfortable to the patient. The attacks are self-limited and 
the patient soon learns when relief is to be expected. 


DIZZINESS AND SYNCOPE 

Observations and studies in this clinic®’ ** on a large 
number of patients complaining of attacks of syncope and re- 
lated syrnptoms have demonstrated that the subjective sensa- 
tions which precede fainting are similar, regardless of the 
cause, and can be clearly differentiated from vertigo. If true 
vertigo can be ruled out, dizziness, faintness, and similar terms 

syncope; therefore, a dis- 
ako Woms necessarily includes one of syncope 

varies with^tLTp^f s'lch presyncopal sensations 

the state of unmn^'^ ^ symptoms, with the nearness to 

■toscribe Tcir d ?"**“*" 

ftcadincss of “thin^! • weakness, faintness, un- 

■ ?“'"8 ‘a '“at or fall asleep, and “weak 



i 622 


EUGENE B. FERRIS, jR. 


ness in the. stomach.” There is no subjective movement of the 
' patient or his environment in a definite pattern as is encoun- 
tered in true vertigo. The S3nnptoms usually occur when the 
patient is sitting or standing, and are relieved by his lying 
down. Rarely do they occur when he is in a reclining posi- 
tion. Being an early mam'festation of fainting, such dizziness 
is of course encountered among a great number of subjects in 
whom the syndrome does not progress to imconsciousness. 

The mecham’sm and cause for various t5^es of syncopal 
attacks have been extensively investigated by Weiss and his 
coworkers in this clinic®’ and a summary of the entire sub- 
ject by Dr. Weiss can be found in the current Oxford System 
of Medicine.^^ I shall discuss briefly only the most important 
causes for such sjnnptoms. 

Vasovagal Syncope. — ^The commonest cause for dizziness 
is that associated with vasovagal syncope,^® which includes 
ordinary fainting attacks. Such attacks nearly always occur 
in the upright position, and are relieved by lying down. Dur- 
ing typical attacks, the heart rate is often slow and the blood 
pressure low. The patient is pale, sweats profusely, and the 
skin and extremities are cold and clammy. In individual in- 
stances, any of these manifestations may be absent. The at- 
tack lasts from one half to two minutes and the patient 
usually feels well within a few minutes after recovery. The 
cause for such syncope is probably pooling of blood in the 
peripheral vascular bed, particularly in the splanchnic region. 
This causes a diminished return of the blood to the heart and 
results in cerebral anoxemia. Such poohng occurs more easily 
in the upright position, due to the added hydrostatic factor, 
as a result of decreased “tonus” in the peripheral vascular 
bed. As Weiss has pointed out, “this instability or loss of 
tonus may be a permanent constitutional characteristic; it 
may be the result of prolonged rest in the recumbent position; 
it may be caused by bacterial toxin or other chemical sub- 
stances, or it may be a temporary nervous phenomenon of 
psychic or neurogenic origin.” 

Such syncope and related symptoms are frequently seen 
under circumstances where patients stand in one position for 
a varying period of time, as when soldiers stand at attention 
or when crowds stand in public gatherings. I am told that 
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a supply of smelling salts can be found in many beauty par- 
lors for patrons who develop this type of dizziness when they 
sit with the curling electrodes in place and the head in a fixed 
upright position. The vasovagal type of dizziness is fre- 
quently encountered among patients convalescing from illness 
when they first assume the upright position. Psychic factors 
play a varying role in initiating or accentuating this syndrome 
and are the precipitating cause for dizziness or syncope en- 
countered during venepuncture and hypodermic injections, at 
the sight of blood, in operating room “initiates,” and follovring 
fright or other emotional reactions. Vasovagal syncope ap- 
pears to be accentuated by a warm, humid atmosphere. 

Treatment consists in correcting any factors which can be 
shown to contribute to or predispose to such a state. If emo- 
tional factors play a role, proper psychotherapy should be in- 
stituted. The patients should be reassured that such symptoms 
do not indicate heart disease, as this belief is held by lay 
people in general. As a rule, subjects who faint at the sight 
of blood, during injections, etc., can usually overcome this 
fault through their own efforts. Physical exercise and 
physical therapy and hydrotherapy are of aid in improving 
the tonus of the vasomotor system. Abdominal binders in 
some instances, and proper breathing and postural habits may 
be of aid. Patients who develop symptoms while standing in 
one position should form the habit of frequently shifting their 
weight from one leg to the other. Following prolonged bed 
rest, elderly patients should particularly be instructed to 
gradually resume the upright position and warned against 
standing up too soon. If organic disease is present it should 
be corrected whenever possible. Dietary deficiencies should 
likeunse be corrected. 

The actual attack of syncope or severe dizziness should 
be treated by first placing the patient in a comfortable hori- 
zontal position with the head downward. The clothing should 
be loosened, particularly about the neck, and cold towels or 
ICC should be applied to the forehead and face. Olfactory 
stimulants, such as ammonia, seem to be of aid in abortine 
or shortening the attacks. Massage of the legs and abdomen 
may be necessaivL If unconsciousness is prolonged and other 
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measures fail, 1 cc. (15 minims) of a 1: 10,000 solution of 
epinephrine may be given intravenously. 

Dizziness and Syncope of Carotid Sinus Origin.— Ab- 
normality of the carotid sinus mechanism has been found to 
be a not tmcommon cause for dizziness and fainting, and de- 
tailed discussion of this S 5 mdrome by Weiss, Baker, Capps 
and myself can be found elsewhere.®’ The carodd 

sinus is a plexus of nerves located in the arterial wall at the 
bifurcation of the carotid arteries. Briefly, the attacks are 
similar in nature to those encountered in other types of syn- 
cope. In the mild attacks, dizziness occurs without actual 
fainting. Pallor and sweating frequently accompany the at- 
tacks but may be absent. The relation of the attacks to the 
orthostatic position is similar to that of vasovagal syncope. 
The attacks usually last from one half to two minutes. The 
diagnosis depends upon reproducing the spontaneous attacks 
by pressure and massage of the carotid sinus, which is located 
in the neck just below the angle of the jaw. Pressure should 
never be exerted over both sides simultaneously. The spon- 
taneous attacks may occur without any apparent cause or they 
may be initiated by turning the head, pressure from masses in 
the neck, extreme changes in position of the head either side- 
wise or upward, psychic and emotional upsets, menstruation 
and the menopause. Digitalis and dietary deficiency have been 
found to have a sensitizing efi'ect on this mechanism. The 
syndrome occurs at any age but is more commonly encountered 
in the higher age groups, in which instances myocardial and 
vasciflar diseases play an important role. The symptoms may 
be due to cerebral anoxemia resulting from either a reflex 
heart block (vagal type) or a reflex depression of the blood 
pressure (depressor type) ; or from a direct central reflex 
in which no change in the heart rate or blood pressure 
occurs and the cerebral blood flow is normal (cerebral type)- 
Treatment consists first in correcting any predisposing fac- 
tors. Accompanydng organic disease such as central nervous 
system syphilis, cervical adenitis, digitalis intoxication, and 
dietary deficiency should receive specific treatment. When 
such symptoms occur with the menopause, glandular therapy 
might be of value. Patients in whom emotional factors pre- 
dispose to the attacks should receive adequate psychotherapy. 
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By changing their trend pf thought, by moving about, or 
through the use of other external stimuli such as smelling 
salts, pain, etc., the patients can frequently delay or abort 
both the spontaneous and induced attacks. The patient should 
be advised as regards turning the head and wearing clothes 
which press against the region of the carotid sinus, if such 
factors play a role in causing the attacks. 

In the vagal type of syncope, where the symptoms are 
due to cardiac slowing or asystole, atropine by mouA in doses 
of 0.5 mg. (1420 grain) four times a day or ephedrine by mouth 
in doses of 30 mg. (H grain) three times a day will usually 
prevent the attacks. If the ephedrine causes nervousness or 
sleeplessness, the addition of 15 mg. (14 grain) phenolbarbital 
to each dose will suffice to prevent such symptoms. Ephedrine 
in the above dosage will prevent the depressor type of attack. 
The cerebral type does not respond to specific drug therapy. 
We have had good results in 9 of 11 such patients by surgical 
denervation of the most sensitive carotid sinus. The indica- 
tions and technic for this procedure have been recently de- 
scribed by us. The operation should not be advocated except 
following prolonged observation and after other measures have 
failed, and only when the symptoms are severe enough to war- 
rant such a major procedure. 

Treatment for the acute attack is similar to that for vaso- 


vagal syncope: if the heart rate is slow or the blood pressure 
very low, 1 cc. of a 1: 10,000 solution of epinephrine should 
be administered intravenously. 


Dizziness and Syncope due to Stokes-Adams Attacks 
of Reflex Origin. — ^The vagal type of carotid sinus syncope 
can be classified in this group and makes up by far the largest 
percentage of patients having transient attacks of reflex heart 
block. We have reported other types of reflex heart 
block m which the reflex was initiated in the eyeball (oculo- 
vagal reflex), esophagus, pharynx, larynx and bronchi (vago- 
vagal reflex) and produced attacks of heart block associated 
willi dizziness and syncope. These attacks could be renro- 
duced by irritation of the sensitive area and could be aLl 
lulled with atropine. 

.W with ffic vagal type of carotid sinus syncone thp HaU 
administration of atropine or ephedrine in thl^re^otSy mel 
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tioned dosage will prevent such attacks. Treatment for the 
acute attack is similar to that for carotid sinus syncope. 

Other T3rpes of Syncope. — A comprehensive discussion 
of these tj^es can be found elsewhere.^^ The treatment of 
such attacks is similar to that described for vasovagal syncope. 

SUMMARY 

In evaluating such sjmiptoms as vertigo, giddiness and 
dizziness, it is important to determine whether they represent 
true vertigo or whether they represent sensations of a syncopal 
nature. There is a clear distinction between the two groups 
of sensations and they represent two separate and distinct 
syndromes, namely, true vertigo and syncopal attacks. The 
subjective symptoms of vertigo and those of syncope are each 
characteristic, regardless of the cause. 
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IMPETIGO CONTAGIOSA 


Definition. — ^Impetigo contagiosa is a highly contagious 
condition of the skin caused by a streptococcus or staphylococ- 


cus or both. 

Clinical Picture. — ^The primary lesion of impetigo is a 
vesicle varying in size from pinhead to the size of a quarter. 
Soon after the appearance of the lesion the vesicle may become 
pustular. It is usually situated on an inflammatory base. The 
lesions tend to flatten down with the formation of a crust which 
is usually the color of honey. The crusts last a few days, then 
they are thrown off and leave a red stain which fades gradually. 
The vesicles or pustules may remain discrete or coalesce and 
form various figures such as the figure of 8, etc., thus mak- 
ing it easily mistakable for ringworm of the skin (tinea 
circinata) . 

Impetigo can occur wherever there is an abrasion or may 
arise from insect bites, scratches, wounds, and intention^ 
scratches due to itching. It is most commonly seen on the 
face and extremities although it may involve any other part 
of the body as well as the scalp. 

Etiology. — ^Impetigo is much more common in children. 
It is highly contagious and auto-inoculable. It is spread from 
the original lesion by scratching and by careless technic in 
caring for it. The causative agent, as already mentioned 
above, is either streptococcus or staphylococcus organism or 
both. Impetigo contagiosa may complicate scabies, pediculosis 
capitis, or trauma. 


Differential Diagnosis.— Impetigo involving the scalr. 
should be differentiated from: (a) seborrhea ' ' ^ 
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DIFFERENTIAL DLVGNOSIS 
Hairy Regions 
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psoriasis, (c) tinea capiUs, (d) pemphigus, (e)^ favus. Im- 
petigo of the nonhairy regions should be differentiated parbcu- 
larly from: (a) tinea circinata, (b) erythema multiforme, (c) 
pustular eczema, (d) pemphigus. Impetigo of the bearded 
region should be differentiated particularly from sycosis 
vulgaris. (See differential diagnosis charts, p. 1628.) 

Treatment. — ^Before treating a case of impetigo make sure 
of the contacts, i. e., if there are any others ip the family who 
have the same conation, otherwise the patient will reinfect 
himself. It is also important to make sure, if possible, whether 
the playmates have impetigo. 

In the treatment of the impetiginous lesions we use the 
following lotion and salve: 


n Zind osidi 
Calamini . . 
Phenolis 
Liquor calds 

M. 


5ij 

"j 

OSS 

.... q.s. ad Sviij 


SiG.— To be applied twice daily, morning and night. 


n Addi salicylid ... 3ss 

Sulphuris praedpitatis 3ss 

Pctrolati o] 

M. 


Sic. — T o be applied five minutes after usin g the lotion morning and night. 


In those cases where only crusted lesions are present and 
in hairy regions the lotion is omitted and the ointment alone is 
used. 

We advise against forcible removal of crusts. The parts 
involved should be washed with boric acid solution, using a 
separate piece of cheesecloth or cotton pad for each involved 
area. lATierever possible the lesions should be kept covered 
c.specially in the case of a child. In the very extensive cases 
the use of ultra\dolet rays aiming for an erythema dose in 
conjunction with the above-mentioned treatment is very help- 


In cases of impetigo of the face or scalp be sure to exam 
.no r„r pediculosis capitis. If tiis condita is p4 „t Jeai 
as follows: pour 1 pint of carboUc add (1- 201 intn a ^ 
and add to it 1 pint of hot .ate, ot 
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95 per cent carbolic acid to 1 quart of hot water; tie a towel 
over the patient’s eyes, place the patient’s head over the basin 
and pour the carbolic acid solution (1: 40) over the hair; 
catch the solution in a basin and pour it back into the pitcher. 
Repeat the process until the hair is thoroughly soaked. Allow 
the hair to drip over the basin for a few seconds and then tie 
up the patient’s head in a towel for one hour. To remove the 
nits which have been killed by the carbolic acid the hair should 
be combed, preferably with a wired comb known as a Derbac 
comb. 

If the above method is not practicable in some instances, 
the following procedure may be used; the application of the 
following ointment nightly, followed by shampoo and fine 
combing in the morning. This is done until all evidence of nits 
has disappeared. 

B Addi salicylid 3ss 

Sulphuris praedpitatis . , , 5ss 

Petrolati . 3j 

M. 

Be sure to rule out scabies as an underlying cause. If 
present, treat it. 

IMPETIGO CONTAGIOSA OF THE NEWBORN 

Definition. — This is a highly contagious skin condition 
appearing within the first few days of life and is caused by a 
streptococcus organism. 

Clinical Picture. — The primary lesion is a vesicle or 
bulla, varying in size and number. These rupture easily, leav- 
ing bright red, moist, denuded areas. The chief location is 
in the folds of the axillae and groins, but may occur all over 
the trunk. This is a serious infection in the newborn. 

Treatment. — If there are many areas and the body is ex- 
tensively denuded, the child should be completely undressed 
and placed under a cradle that is heated by electric light bulbs. 
The bullae are cautiously ruptured, being careful not to allow 
the serum to run down to the normal skin by using a sterile 
cotton ball to collect the serum. Use a fresh cotton ball for 
each lesion. This is followed with the application of the fol- 
lowing lotion: 
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E Zind oxidi 

Calamini 

Phenolis 

Liquor 

M. 

Gentian violet (1 per cent aqueous solution) 
above lotion. 


3ij 

S) 

OSS 

qs. ad Sviij 

may be used in place of the 


Precautions. — 1. Isolate the child at the first sign of a 
lesion. 

2. Boil all equipment that is boilable. Discard and burn 
all other material. 

3. The nurse should wear a gown when in contact with the 
patient. Hands should be thoroughly washed after handling 
patient. 

4. In the case of breast-fed infants, it is advisable to pump 
the mother’s breasts and feed the baby from a bottle. 


ALOPECIA AREATA 


Definition. — ^Alopecia areata is a disease of the scalp 
characterized by the presence of sharply defined patches of 
partial or complete baldness. 

Clinical Picture. — ^The bald patches vary in size and con- 
figuration, and may be discrete or confluent. The skin is 
shiny and smooth, but not atrophic. Exclamation point hairs 
are found, particularly at the advancing border. The extent 
of involvement varies from one small patch to involvement of 
practically the entire scalp area. 

In adult males the condition may be present over the 
bearded region. 

Alopecia areata may become universal, involving the eye- 
brows, eyelashes, the axillary and pubic regions, as well as the 
rest of the trunk. 


Etiology. — Cause unknown. Theories: (1) trophoneu- 
rotic; (2) endocrine disturbance; (3) parasitic; (4) dietary. 

The trophoneurotic theorj'' is based on the fact that cases 
have been reported following shock, anxiety, or worry. In 
rare cases the patches of alopecia follow a nerve area 
_ The endocrine theory is based on some good results nh. 
lamed with the administration of thyroid 

i. “p"" fa 
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The diet deficiency theory is based upon cases reported im- 
proved when put on a high cystine diet. 

Alopecia areata must be differentiated chiefly from luetic 
alopecia. (See chart below). 



Alopecia areata. 

Luetic alopedi. 

Circumscribed patches of baldness. 

Present. 

Absent 

Moth-eaten appearance. 

Absent. 

Present 

Exclamation point hairs. 

Present. 

1 

Absent 

1 

Other manifestations of lues. 

Absent. 

Usually present 

Serology. 

Negative. 

Positive. 


Treatment. — 1. Complete physical examination to rule 
out foci of infection. If present it is wise to eliminate them 
if possible. 

2. Glandular therapy, th5n'oid or pituitary. 

3. Sulphur treatment — taken either internally in the form 
of 5 grain tablets three times a day or collodial sulphur in- 
jections. Caution — ^watch for mucous cohtis. 

4. High cystine diet. 

5. Local treatment is used with the purpose of producing 
local stimulation and hyperaemia. 

(a) Potassium permanganate, 1 per cent, painted on morn- 
ing and night. 

(b) The following ointments may be used in place of the 
potassium permanganate: 


B Addi salicylid 

Sulphuris praedpitatis aa ^ 

Petrolati 

M. 

SiG. — ^Applied nightly. 


B Phenolis 

Sulphuris sublimatis aa 

Naphtholis 

Cerae albae 

Adipis 

M. 


(c) The Kromayer lamp to the affected parts, aiming for 
an erythema or vesiculation, and the air cooled lamp to the 
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trunk, aiming for a tonic dose. The general treatment is given 
about twice a week, while the treatment with the Kromayer 
lamp is repeated when the effects of the last treatment have 
disappeared. 

FUNGUS DISEASES OF THE SKIN 

A fungus is a vegetable parasite which, if pathogenic, can 
attack skin, its appendages, such as hair and nails, mucous 
membrane, or the viscera. In this article a discussion of its 
pathogenicity as far as the skin and its appendages is in place. 

Classification of Fungi. — Only a classification which can 
be apphed to the clinical conditions to be discussed will be at- 
tempted. A strict botanical classification is too confusing and 
at present not most practical. 

Group I. The myxomycetes. 

Group II. Eumycetes. 

The fungi pathogenic to man usually belong to Grouo II 
which may be further subdivided as follows* ^ ’ 

spores^’CZm Sptatf “““ 

Myce,i™”^“Sewtrpt»r 

{ree^bo^S’tor^n^H"“f . Reproduction is by 

septate. Complete s^iat absent. Mycelium 

Fungi pathogenic to man absent or unknown. 

For the sake of convenience to°ae^r^^*^° ^ 

groups may be further da'mS 

(a) Yeasts and veastlil-„ 

u yeasutke organisms. 

2 ;"rch^°mycetaceae (true yeastsi 
Endomyces, 

,, , t^ocddioidcccac. 

O') Kingivorm funri tp, 

1- Microsporo^ (Gjmonoascaccac). 

Enosum. 

)tudouini. 

’■ Achorion 
Quinckeanum. 

■^honleinii. 
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3. Trichophyton 

Ectotrichophyton, e. g., T. gj'pseum. 

Megatrichophyton, e. g., T. rosaceum. 

Favotrichophyton, e. g., T. ochraceum; 

T. violaceum. 

Eutrichophyton, 

Neoendothrix, e. g., T. cerebriform. 

Endothrbc, e. g., T. craterif orme ; T. acuminatum. 

4. Epidermophyton 

The organisms which cause sporotrichosis and actinomy- 
cosis belong to the Fungi imperfecti. 

Diagnosis. — In addition to the clinical characteristics 
laboratory data is essential for the correct diagnosis of fungus 
infection. The simplest method is the dii-ect microscopic 
examination of the material suspected. 

Technic. — 1. Select the proper material for examination, 
since many negative findings are due to selecting the material 
in a hit or miss manner. In tinea capitis or favus select the 
stumps of hairs; in tinea barbae examine the hairs in pustules 
or nodules as well as the seropurulent material; in blastomyco- 
sis and sporotrichosis examine the fluid in the nodules and 
abscesses; in tinea of the glaborous skin such as tinea 
circinata, tinea cruris epidermomycosis of the hands or feet, 
the skin scales from the roofs of fresh vesicles are to be taken 
for examination. 

2. Place some of the material between two slides which 
can be held together by elastic bands, label and put away for 
cultural purposes. The remaining material is used for micro- 
scopic examination. 

(a) Unstained preparation: place the scales on a slide and 
add a few drops of potassium or sodium hydroxide (30-40 
per cent). Put on cover slip and heat gently. Allow it to 
stand for ten to fifteen minutes for clearing and then exam- 
ine with microscope. 

{b) Stained preparation: place the scale on a slide and 
add a few drops of 5-10 per cent of potassium hydroxide and 
heat slightly. Wash scale in water for two to three minutes, 
using a watch crystal. Put scale back on slide and add a drop 
of V 2 per cent lactophenol cotton blue, put on cover glass and 
heat slightly. In case of thick scales or nail preparation a 1 
per cent alcoholic solution of cotton blue is used and the prep- 
aration is mounted in clear lactophenol. 
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tinea capitis (ringworm of the SCALP) 

This is a disease ot the scalp caused by different species of 
vegetable parasites. It is a disease of childhood chiefly and 
is hiehly contagious. 

Clinical Picture. — The following are the most character- 
isUc findings: (1) scaliness; (2) broken off hairs covered with 
a grayish sheath; (3) prominent hair follicles; (4) partial 
baldness; (5) in some instances the follicular openings stand 

out as large black dots. j on. 

All or part of the above findings may be noted, the 
patches may be discrete and scattered, varying in size, or they 
may coalesce to involve almost the entire scalp. Involvement 
of adjacent nonhairy skin may be noted, particularly when 
the offending organism is of the large spore variety. 

Etiolo^. — The condition is most common in children 
under puberty, although scattered reports of occurrences in 
adults are present. The causative agent is a vegetable parasite 
either of the large or small spore variety. In this part of the 
country the microsporon lanosum is the tnore common offend- 
ing agent. 

Sources of Infection. — (1) Pet animal, (2) contact with 
infected child, (3) interchanging of caps, and (4) combs and 
brushes. 


DIFFERENTIAL DIAGNOSIS 



Tmca 

capitis. 

Impetigo. 

Seborrbea capitis. 

FaxTis. 

Psoriasis. 

Urokcn off hairs cot’crcd 
with a crajnsh nhcalh. 

Present. 

Absent, 

Absent, 

Absent. 

Absent. 

bilvcr>’ scale. 

Absent. 

Absent. 

Absent. 

Absent. 

Present. 

Scutuia. 1 

Absent. 

; Absent. 

Absent. 

Present. 

Absent. 

Atrophy j 

1 Absent. 

Absent. 

1 Absent. 

Present. 

Absent, 

Ifitnc>'<nlorcd crusts on 
nonhairy regions 

Absent. 

Present, 

Absent. 

Absent. 

Absent. 

fiTTa« 0 ’ >Tllonish scale. 

1 Absent. 

I Absent. 

Present. 

Absent. 

Absent. 

.\ut of incidence 

j Under 
' puberty. 

Usually chil- 
dren. 

All ages but more 
common in adults. 

AU 

Usually young 
adults. 

M icn-Kcopic examination 
h'r funpTJv 

1 Pi>sittve 

1 Xcgaiivc. 

Negative. 

Positive. 

Negative. 


KERION 


Tins is a purulent of lesion simulating a large abscess 
or carbuncle and most often seen in children. 
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Clinical Picture. — (1) Partial alopecia; (2) inflamma- 
tion; (3) edema and bogginess; (4) a carbuncle-like tumor 
which discharges a mucoid or mucopurulent secretion. 

Pain may or may not be present. Microscopic examina- 
tion of the secretion or the involved hairs shows the presence 
of a large spored ringworm. Caution: this condition must not 
be mistaken for boils or carbuncles, because incision may cause 
a spread of the disease. 

Treatment. — The disease responds well to treatment, 
which consists of a daily shampoo of soap and water, followed 
by the application of a mild fungicidal ointment such as 

B Addi salicylid ... . . Sss 

Sulphuris praedpitatis .... . 5ss 

Pctrolati oj 

M. 

The child should not be allowed to attend school until the 
condition is cured. Boilable caps must be worn. (See Tinea 
Capitis) . 

TINEA FAVOSA 

This disease is caused by a vegetable parasite known as 
Achorion schbnleinii and may involve the skin, nails, or scalp, 
particularly the last. 

Clinical Picture. — The following characteristics are usu- 
ally found in favus involving the scalp. (1) Scutula. These 
are yellow cup-shaped crusts which are more commonly found 
at the periphery of the involved areas and resemble small 
mushrooms. (2) Brittleness and loss of hair. (3) Atrophy and 
loss of hair. (4) Offensive odor which may be compared with 
that of the urine of mice. 

Differential Diagnosis. — See tinea capitis. 

Etiology. — This disease is caused by a vegetable para.site 
known as the Achorion schonleinii. It attacks both sexes 
and may occur at any age. 

Modes of Transmission. — (1) Direct contact with an in- 
dividual afflicted with the disease; (2) pet animal, particularly 
cat; (3) contaminated articles, particularly cap, brush or 
comb. 

Treatment of Tinea Capitis and Tinea Favosa. — Since 
the infection involves the hair, the logical procedure is to get 
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rid of the infected hairs by one of the following procedure: 
(a) manual epilation; (b) x-ray epilation, or (c) epilation 
with thalium acetate. 

Manual epilation can be accomplished by plucking out 
the infected hairs by means of an epilating forceps, or by 
stripping the affected areas after the application of adhesive 
plaster. It is advisable to cut the hairs short or even shave 
them in order to find the exact extent of the involvement. The 
manual epilation should be done daily in order to be effective. 
The infected hairs which have been removed should be col- 
lected in a paper bag and then burned. Following the epila- 
tion an application of the following lotion should be made on 
two successive days and the ointment on the third day: 


D Phenolis 

Camphorae Sj 

Iodine Sj 

M. 

D Acidi salicylici 

Sulphuris praecipitatis 55 5ss 

Petrolati , . . Sj 

M. 


The following ointment may be used daily instead of the 
above combination: 


D Sulphuris sublimati Sj 

Phenolis Sj 

Naphtholis 3ss 

Ccrac albac Sijj 

Adipis Sy 

M. 


Ethyl Iodide Inhalation . — ^This method of treatment was 
originated by Swartz, Blumgart, and Altschule and is as fol- 
lows: by means of a special inhalation apparatus ethyl iodide 
IS inhaled on two successive days and omitted on the third day 
The dose begins with IM.- cc. (3 Gm.) and is increased Yi cc' 
1 1 Gm.l per dose until 4 cc. (8 Gm.) is reached. The dose 
fiir children is one half of the above mentioned. (For further 
information see treatment of epidermophytosis). 

X-Ray Epilation.— Thh method of treatment is riskv ex 
cept m the hands of experts since the margin of safety is 
narrow and permanent epilation may result (for techL see 



1638 


JACOB H. SWARTZ 


McKee’s book on “:>;-Ray Treatment of the Skin” or other 
standard textbooks on dermatology). Caution: no irritating 
or stimulating ointments should be used for at least ten daj's 
prior to a;-ray treatment and for two weeks after the treatment. 
Thallium Acetate. — ^This drug is known to cause a tem- 
porary epilation but is rather dangerous in the hands of the 
inexperienced, as it has been known to produce fatalities. Its 
action is chiefly on the sympathetic nervous system. The 
dosage is 8 mg. per kilogram of body weight and it is dissolved 
in sweetened water made up as follo^vs: 1 teaspoonful of sugar 
to 100 cc. of water. The treatment should not be repeated 
within three months. The first signs of epilation are usually 
noticed' two weeks after the administration of the drug. The 
local treatment is the same as above. 

Prophylaxis. — (1) If pet animal is found to be the causa- 
tive agent it should be sent to an animal hospital for treatment 
or disposal; (2) epilated infected hairs must be collected in 
paper bag and burned; (3) sterilize by boiling the clippers 
and other utensils after using; (4) wear boilable stocking caps. 
These should be boiled for twenty minutes after using; (S) 
all outside caps that have been worn should be burned; (6) 
the child should not be allowed to attend school until three 
successive negative weekly microscopic examinations have 
been obtained. 

TINEA BARBAE (TINEA SYCOSIS; RINGWORM OF THE BEARD) 

Definition. — This disease is an infection of the hairs in 
the bearded region caused by a vegetable parasite, chiefly of • 
the large spore variety. 


DIFFERE.Vn.AL DIAGNOSIS 



Tinea barbae. 

Syco.sis vulgaris. 

Distribution. 

Common in the mandibular 
and subma,xillary regions, 1 

Heard and upfrer lip. 


rarely on the upper lip. 

— 

Primary lesion. j 

Xodule with tendency to i 

Follicular pustule or 

abscess formation. | 

papule. 

Microscopic e.^mination for : 
fungus. 1 

Positive. 

Negative. 
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Clinical Picture, — -The chief characteristics are. (1) 
hairs that are loose and broken off; (2) partial alopecia, (3) 
nodular abscesses resembling kerion; (4) location is chiefly 
mandibular or submaxillary regions; practically never involves 
the upper lip. The condition is rather rare. 

Treatment. — (1) Epilation. — (a) Manual epilation in 
conjunction with local application as in tinea capitis, (6) .r-ray 
epilation (for technic refer to McKee’s textbook on “.r-Ray 
Treatment of the Skin” or Andrew’s book on DermatologiO ; 
the .r-ray treatments have also beneficial action upon the ac- 
companying inflammatory tissue. 

(2) Shaving Precautions. — (a) Omit shaving brush as it 
cannot be sterilized bj"^ boiling; (fc) new blade for each shave; 
(c) sterilize blade holder by boiling or by keeping in alcohol 
overnight; (d) do not shave too close; (e) shave uninvolved 
areas first and leave involved areas for last. The electric 
shaver has been found to be less irritating than the average 
razor. 

TINEA CIRCINATA 

Tinea circinata is a highly contagious disease of the 
glaborous skin characterized by the presence of circinate 
erythematosquamous lesions with a border made up of minute 
vesicles. The disease is more common in children. 


DIFFERENTIAL DIAGNOSIS 

Tinea Impetigo S%-T,hais 

caranaU. convagiosa, JTJmiis. 

1 Eczema. 

Sharply defined border (Present. May be present. May be present. 

1 Usually absent. 

Ciranate lesions. j Present. May be present. May be prejtnt. 

1 Usually absent. 

\ rsiaib;, on at border (Present May be present. Absent. 

1 May be present. 

Oearme center , Present. May be present. May be present. 



Usually absent. 

Ili-tory o( contapon [ Pr«ent. Present. Present in early 

5tag^. 

Absent. 

Honey colored crust (Absent. Present. Absent. 

Absent e.Tcept in im- 
petiginous eczema. 

.N'efratice. Xetmtive. Positive 

XegatSve. 

-''•^Uve. Negative. 


Clinical Picture, 
characteristics; (i) 


—This disease presents the following 
ciranate erjlhematosquamous lesions 
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varjang in size. Some of the lesions may even resemble the 
figure 8 or form a circle within a circle; (2) a border consist- 
ing of minute vesicles and crusting; (3) tendency toward 
clearing in the center; (4) absence of atrophy or scarring; 
(5) usually found on the face or neck, but may be found on 
any part of the trunk or extremities. 

Modes of Transmission. — (1) Direct contact with in- 
dividual that has the disease; (2) pet animal (cat or dog): 
(3) contaminated clothing, etc. 

Treatment. — Since the condition is contagious, the child 
should not be allowed to attend school. Be sure to locate, if 
possible, the source of infection. 

Locally the lesions are washed separately, using a separate 
piece of gauze for each area, and a fungicidal ointment such 
as listed below is applied morning and night. The disease 
responds readily to treatment. 

Addi salicylid 

Sulphuris praedpitatis . aa 5ss 

Petrolati oj 

M. 


CRYPTOCOCCOSIS EPIDERMICA 

This condition was described by Dr. C. J. White and Dr. 
J. H. Swartz in 1928. The disease affects the female sex 
largely, may appear at any age and last indefinitely if un- 
treated. It usually begins on the eyelids, particularly the up- 
per, and may spread to the flexures of the elbows, thighs and 
popliteal spaces. The lesions are polymorphous, chiefly 
macular and infiltrative, but never moist unless secondarily 
infected with bacteria. In the early stages the lesions have a 
cafe-au-lait color, but later may become h’chenified and even 
pigmented. The organism found on direct microscopic exam- 
ination of the scales is a budding yeast of the cryptococcus 
family. The chief symptom is itching, at times severe. 

Treatment. — (1) Clothes that can be washed and boiled 
should be worn next to the skin; (2) a superfatted soap for 
bathing purposes; (3) the following ointment should be ap- 
plied one or two times daily to all involved parts except eye- 
lids: 
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K Mercurochromc crj’stals 

Aquae 

Acidi salicj’Iici 

Petrolati 

I^olini aa 

M. 


gr- ^ 

TTt sx 

3ss 

qs. ad ?)j 


(4) In some cases fractional doses of a:-ray is helpful. The 
following ointment is advised in conjunction with tlie .-c-ray 


treatment; 


n Mentholis . 
Zind oxidi 
Amyli . . ■ . 
Petrolati . 

M. 


gr- i-1 

3ss 


oij 

oj 


(5) Ethyl iodide inhalation. This is used in the more ex- 
tensive cases. (See epidermophytosis.) 


EPIDERMOPHyTOSIS (DERMATOMYCOSIS, ECZEMA 
MYCOTICHM) 

This condition is caused by a variety of vegetable parasites 
and resulting in various clinical pictures dependent upon the 
location. Four types are particularly known, although others 
have been described. 

Clinical Ty^ies. — 1. The erythematotis — more commonly 
found in the folds such as the groins, perineum, axillae, and 
under the breast in females. The lesions are usually sharply 
demarcated with maceration in the fold and a slightly ele- 
vated border, frequently made up of pinpoint vesicles. In 
long-standing cases one may ako note lichenification and pig- 
mentation; the latter is particularly present in brunettes and 
in those with tendency to pigment. 

2. The vesicular type occurs chiefly on the palms, plantar 
aspects, and interdigital spaces. The vesicles are intradermal, 
resembling sago grains, and when drying up turn brownish in 
color. Occasionally one may even note bullae. Secondary in- 
fection with resulting postulation is not uncommon. In ad- 
dition, there is scaling, maceration, crusting and fissuring. 
Lymphangitis and hnnphadenitis may accompany this condi- 
tion. especially when the infection involves the feet. 

0 . Uypcrkcratotic Type. — ^Epidermophytosis is inclined to 
inpertrophy in regions in which the stratum corneum is nor- 
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mally abundant. On the palms hyperkeratosis is relatively 
mild but common; on the soles it is decidedly emphasized and 
still more frequent. The color of the lesions is usually yellow 
or more often a striking orange. The more common locations 
are the inner side of the big toe, the ball of the foot and the 
heel. Fissuring frequently accompanies this condition. 

4. The macerated form has its predilection in the webs of 
the fingers and of the toes, the intergluteal fold, the contact 
points of the penis and scrotum, and the submammary folds. 
This form occurs particularly in association with the above 
described erythematous type, especially in the folds of the 
skin. 

5. The combination of any of the above four types with 
one type predominating is not infrequently seen. 

Treatment. — The results in the treatment of epidermo- 
phytosis at best is not most satisfactory but with the patient’s 
cooperation and a definite understanding of the pathology 
by the physician, one can frequently obtain gratifying re- 
sults. 

The following are some of the fungicidal preparations 
used: chrysarobin, iodine, thymol, oil of cinnamon, potassium 
permanganate, copper sulphate, gentian violet, mercurochrome, 
sodium hyposulphite, sulphur, benzoic acid and salicylic acid. 
A keratolytic agent is necessary in combination with the 
fungicidal preparation in order to obtain results. Salicylic 
acid in strengths from 3 to 6 per cent is most frequently used. 

The following are some of the fungicidal ointments ad- 
vised: 


B Iodine crj-stals 

KI enough to dissolve the iodine 
Addi salio'lici 
Lanolini 
Petrolati aa 
M. 

The iodine and its solvent may be omitted or it may be replaced by 
1 per cent thy mol or 3 per cent chrysarobin. 

R Addi salicylid d”- 

Acidi benzoid d- 

Parafiini mollis 

Olei cocois nuciferae fl-^- •>) 

M. 


gr. v-x 
5ss 

qs. ad Tj] 
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E Mercurochrome crj’stals 

Aquae 

Acidi salicylic! 

Petrolati 

Lanolini aa 

M. 

Particularly useful in the vesicular type 

In all instances it is wise to precede the application oi the 
ointment by a soaking of the hands or feet in warm saturated 
solution of boric acid or potassium permanganate, Y^o to 1 per 
cent solution. 

In the severe cases the soaks and applications are made 
morning and night. In order to protect the bed linen the 
patient is advised to wear old cotton stockings on the feet 
(use a woman’s stocking, cut out the heel and cut down the 
leg part to make two ties and fasten about the ankle to hold 
the dressing in position). The patient should also wear cot- 
ton gloves on the hands. In the milder types, the patient is 
told to soak the affected parts morning and night, but the oint- 
ment is applied only at night. In the morning he is to dust 
a powder between the toes. BoUable socks must be worn. 

The following powder is useful as a prophylaxis in epider- 
mophytosis of the feet; 


E Acidi salicylici 2 

Acidi benzoid 2 

Talc 30 


. . .... gr. 

m XX 

3ss 

,q5. ad Sj 


Caution; beware overstimulating and strong applications 
m the acute stages. It will only serve to aggravate and spread 
the condition. 


Treatment of Shoes. — Soak paper towels in formalin, be- 
ing careful to protect the hands; stuff the soaked papers'into 
the shoes and slippers. Place in a large paper bag, tie with a 
string and put into the closet for twelve hours. Remove the 
paper and place the shoes and slippers out in the sun for at 
least twenty-four hours to air before wearing them. 

Etfiy! Iodide luMations.—In the acute vesicular cases in 
tlie cases mth an accompanjang epidermophytide or trichn 
phyude. and m stubborn cases of long standing, the adminis 
tration of ethyl iodide by means of inhalation is advised 
Techmc.~The inhaler devised by Swartz, Blumgart and 
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Altschule is used. This inhaler is so devised that a com- 
fortable mixture of ethyl iodide and air is inhaled by the 
patient. Dosage: begin with 1^ cc. (3 Gm.) of ethyl iodide 
and increase Yo cc. (1 Gm.) per dose until a total of 4 cc. 
(8 Gm.) is reached. Continue with 4 cc. Inhalations are given 
on two successive days and omitted on the third day until 
marked improvement is noted, when the treatment is admin- 
istered less and less frequently. 

Caution: (1) Do not administer ethyl iodide to patients 
suffering from pulmonary tuberculosis or nephritis; (2) watch 
for an iodide rash. If present, omit treatment till eruption 
disappears and then start gradually; (3) watch for peripheral 
neuritis. This is a rare comphcation. If noted, omit treat- 
ment and do not attempt inhalations again. 

Prophylaxis. — The rules to be observed are: (1) Do not 
walk around with bare feet; (2) do not wear anyone’s slip- 
pers or shoes; (3) wear rubber shppers or place a towel on 
the shower-bath floor; (4) wash feet at least once a day wth 
soap and water. Dry thoroughly but gently; (5) apply powder 
mentioned in the discussion of treatment; (6) treat shoes as 
advised in discussion of treatment if there is any question of 
contamination. 

The treatment with trichophytin injections has not proved 
most successful in the author’s hands. However, the develop- 
ment of autogenous vaccines might prove to be valuable. 

EPIDERMOPHYTIDE OR TRICHOPHYTWE 

In addition to the direct infection one may see a to.xic or 
allergic eruption which is symmetrical and which is commonly 
seen on the extremities, particularly the upper, and may be 
macular, papular, or vesicular in character. It may also he 
follicular, li^enified, or squamous. On microscopic examina- 
tion one never finds the fungus in the skin scrapings from thc.sc 
lesions. 

EROSIO INTERDIGITALIS 

This condition is more frequently seen in housewives and 
dishwashers. It is caused by a yeastlike organism belonging 
to the monilia farm'Iy. The infection usually attacks the cleft 
of the middle and ring fingers or that of the middle and fore- 
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fineers of one or both hands; someUmes, though not often, two 
interspaces of one hand may be involved. The affected area is 
dirty white, soft from edema, sharply defined, and the border 
is frequently red and angry. 

Treatment.— 1. Hands must be protected from^ the dish 
water either by wearing white cotton gloves and thin rubber 
gloves over them or by washing dishes in such a way as to 
avoid getting the dish water on the hands. 


2. Local ircalmenl: 

n Mercurochtome cri’Stals gr. s 

Aquae ^ xx 

Addi saKcj’lid ^ 

Petrolati 

Lanolini aa Q.S. ad Si 

M. 


Sic. — ^T o be applied morning and night. 

Cleanse the involved areas wth a saturated solution of boric add. 


n Mild mercurous chlorid gr. xjjl 

Lime rvater q.s. ad Sviij 

M. 


Apply vritb gauze moistened in this solution and allow it to stay in each 
involved area for five to ten minutes. Do this about three times daily. 
Between the applications a drying antiseptic powder should be dusted on 
frequently. 


TINEA VERSICOLOR 

Definition. — An eruption of the shin involving particularly 
the upper trunk and caused by a vegetable parasite known as 
the microsporon furfur. 

Climcal Pictnre. — ^The lesions are macular in type, vary- 
ing in size from pinhead to large patches when coalescence 
takes place. The color varies from the most delicate buff to 
a reddish deep brown, or even blackish hue. The macules 
are covered with a furfuraceous scale which on direct micro- 
scopic examination reveals the presence of spores and hyphae. 
Tlie upper trunk is chiefly involved but it may extend to 
axillae, abdomen, and groins. 

EtiologT^The disease is caused by a vegetable parasite 
known as the microsporon furfur and first described bv 
k'chs edl m 1846. It is not easily transmitted but meinbers oi 
one amily have been known to communicate the ditipa 
one anofter. This organ™ “wch fa sotS?; 
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demonstrated on direct microscopic examination of the skin 
scales has not been successfully cultivated. 

Treatment. — 1. Daily hot bath followed by the applica- 
tion of sodium hyposulphite (25 per cent solution) or the fol- 
lowing ointment: 


B Acidi salicylid 

Sulphuris praedpitatis aa 5ss 

Petrolati Sj 

M. 


2. Ultraviolet light aiming for er3^ema doses. 

No matter what type of treatment is used, care must be 
taken to boil the underclothing or wash and press with a hot 
iron. 


BLASTOMYCOSIS 

Blastomycosis may be either primary or secondary to some 
deeper infection of the viscera or bony structure. Only pri- 
mary blastomycosis will be discussed here. 

Clinical Picture. — Cutaneous blastomycosis is known to 
produce granulomatous lesions which progress slowly and are 
warty in character and show multiple discharging sinuses. The 
lesions are often multiple and are most frequently seen on ex- 
posed parts, although they may occur on any part of the 
integument. The lesions when present on the hands and feet 
show a greater tendency to papillomatous formation. The 
lesions are usually covered with a thick dirty gray or brown 
crust which, on removal, shows exuberant granulations cov- 
ered with seropurulent exudate. The discharge is found to 
come from multiple sinuses which communicate with multiple 
subcutaneous abscesses. The lesions show a tendency to cen- 
tral involution with scar formation. Frequently the lesions 
simulate tuberculosis verrucosa cutis and can only be differ- 
entiated from it by histological and mycological studies. 

Etiology. — The family of organisms causing blastomycosis 
belong in the yeastlike family and fungi imperfecti. The be- 
lief that one individual organism is responsible for all cases 
of blastomycosis is not accepted by most mycologists. It 
generally accepted that there are a plurality of species of t e 
fungi causing this disease. _ 

Treatment. — (Ij Surgery or surgical diathermy; ( J 
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.r-ray treatment; (3) massive doses of iodides by mouth, 
intravenously, or by inhalation of ethyl iodide; (4) a combina- 
tion of any or all of the above methods. 


SPOROTRICHOSIS 

Definition. — Sporotrichosis of the skin is a subacute or 
chronic infectious disease due to one of several species of 
vegetable parasites of the genus sporotrichum and characterized 
by the presence of subcutaneous nodules which tend to follow 
lymphatic distribution. This variety is the most common in 
America. Other varieties have been described, but because of 
the rarity, will not be considered here. 

Clinical Picture of Lymphangitic Sporotrichosis. — 
The primary sore which is a nodule or ulcer usually follows 
trauma and appears at the point of inoculation. The lesions 
that follow are multiple subcutaneous painless nodules which 
soften and break down. An ascending Ijunphangids may ac- 
company the nodules. This is characterized by a painless, 
corc^ke thickening of the lymphatic vessels. 

Treatment.— Iodine is the drug of choice given orally, 
intravenously or by inhalation (ethyl iodide). Some recom- 
mend *-ray therapy either alone or in conjunction with iodides. 

LdtaeT 

CHRONIC PARONYCHIA 

“ tafeUon of the nail 
ally a monilia.^ ^ pathogenic yeast, usu- 

(1) A thifkening'^nT-'^fl^ outstanding characteristics are: 
the nail; (2) grooving ^ the soft tissue about 

ticularly at the lateral bordL^ a^nd 

be involved. In associatio7lirn ^ ^ "lay 

finds an erosio interdigitali-; ra ^®°tiition one frequently 

"i'-es, and dish wLhers ThP servants, house- 

rauma from the excessive use of ™ '' probably 

ollowed by a superimposed ^ea^ ™s is later 

“'^s, '•‘^getables and dish wat?r Th 'Contact with 

• may produce a 
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picture simulating the one just described, and might necessitate 
laboratory studies to differentiate. 

Treatment. — (Same as for Erosio Interdigitalis). 

ONYCHOMYCOSIS (TINEA UNGUIUM, RINGWORM OF THE NAIL) 

Dej&mtion. — Onychomycosis is an infection of the nail 
caused by a vegetable parasite. 

Clinical Picture. — The involved nail is brittle, discolored 
yellowish brown or darker, lusterless and hypertrophic. One 
or all of the nails of the hands and feet may be involved. It 
may accompany fungus infection of the skin or it may be 
the sole finding. The nail bed and the lateral aspects of the 
finger nails are chiefly involved. Beneath the involved parts, 
particularly the lateral margins, are accumulations of soft 
debris. Involvement of the soft tissue about the naUs may or 
may not be present. The condition is rather persistent and 
resistant to treatment. 


DIFFERENTIAL DIAGNOSIS 



Onycho- 1 
mycosb. j 

1 

Lues. 1 

1 Psoriasb. 

1 

r)>’5trophy. 

Pitting and stippling. 

Absent, j 

Absent. | 

Pnsint. 

Absent. 

YcIIowish-brown discoloration. 

Present. > 

Absent. 

May be present. 

Absent. 

Other psoriatic lesions. 

Absent. , 

Absent. 

Usually present. 

Absent. 

Other manifestations of lues. 

1 Absent. I 

Usually present. 

Absent. 

Absent. 

Other manifestations of trophic 
disturbances. 

1 Absent, j 

Absent. 

Absent. 

1 Usually pre><nt- 

Serology. 

Negative. 

Positive. 

Negative. 

Negativ'e. 

Microscopic examination for 
fungus. 

Positive. 

Negative. 

Nq;ati\T. 

Negati^'c- 


Treatment. — (l) Local Treatment. — (a) Warm boric 
acid solution soaks for fifteen minutes twice daily; (l>) scrape 
the involved nails with the rough side of a broken slide or wth 
a knife until it hurts; (c) apply one of the following oint- 
ments; 

R Addi salicj’lid 
Addi benzoid 
Adipis 
M 


•'j 

3J 
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E Mercurochrome crj'stals 

Aquae 

Addi salicylid 

Lanolini 

Petrolati aa 

M. 

Sodium perborate paste may be used in place of the above 
salves. A few drops of water are added to sodium perborate 
powder to make a paste. This is applied to the fingernail 
and nail bed and covered vidth a rubber finger cot and allowed 
to stay on overnight. It is helpful to soak the nails in a warm 
saturated solution of boric acid before applying the paste. 

2. a;-Ray treatment. 

3. Surgery in combination with above mentioned local 
treatment. 

4. Ethyl iodide inhalations. 

ERYTHRASMA 

This condition is not common in temperate climates but it 
is seen often enough to merit some consideration. It is char- 
acterized by brownish, slightly scaly, fairly demarcated super- 
ficial patches involving chiefly the axillae and groins. It is 
only mildly infectious, and is caused by a Microsporon minutis- 
simum which can be demonstrated by direct microscopic exam- 
ination of the scales. 

Treatment. — Sodium hyposulphite, 25 per cent solution, 
applied nightly until all signs of the condition disappear or 

R Addi salicylid 

Sulphuris praedpitatis aa oss 

IcUolati e- 

M. 

Sir,.— .\pply nightly until all signs of activity have disappeared. 
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THE TREATMENT OF JAUNDICE AND HEPATIC 
INSUFFICIENCY 

The success of medical treatment of disease of the liver 
depends in large part upon a proper understanding of the 
physiological significance of hepatic insufficiency. Few of the 
many functions of the liver are accurately understood, but 
there is a sufficient amount of information regarding them to 
enable one to obtain a fairly clear clinical understanding of 
the processes involved in hepatic failure. Regardless of the 
type of liver disease, whether it be due to acute infection or 
to a specific toxin, the problem is always one of a restoration 
of certain specific phases of liver function. Of these the best 
understood is that related to sugar metabolism and glycogen 
deposition. Next in importance is the detoxification of various 
poisonous substances, bacterial or otherwise, deaminization of 
amino acids, the maintenance of serum protein, particularly 
through the formation of fibrinogen, the control of normal 
blood coagulation, participation in the formation of hemo- 
globin, the control of body fluids through an adequate portal 
circulation and maintenance of serum protein, the excretion 
of bile and the formation of bile acids, and the elimination of 
foreign substances. When these functions are disturbed cer- 
tain symptoms may appear which properly may be ascribed to 
t ese various phases of hepatic insufficiency. Improper 
handling of carbohydrate probably accounts for the marked 
weakmas and occasional fainting attacks in acute liver dis- 
> sc ihe anemia is undoubtedly the result of the failure of 
ZlTZdn ionnation of hemoglobin and in the 

t-mernK L ° ^ presence of spon- 

emorrhages from mucous membranes. The occur- 

i6st 
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rence of edema and ascites in association with ohguria obvi- 
ously is due to a breakdown in the normal control of body 
fluids in tlieir relation to serum protein, liver glycogen, and 
portal flow. Jaundice results from the inability of the liver 
to excrete bilirubin and the lack of proper fat absorption from 
the digestive tract is intimately associated with the inadequate 
supply of bile acids to the bowel. Failure of the liver to 
excrete foreign substances at least provides an opportunity 
for measuring one of the liver functions, namely, the ability 
of the liver to excrete dye such as bromsulphalein or rose 
bengal and permits us to measure Aver efficiency to a certain 
extent. The toxemia that is so frequently present in severe 
liver disease may be due to a combination of many of the 
above factors and may be associated with such varying symp- 
toms as drowsiness, nausea, vomiting, and purpura. Acidosis 
may occur either in the form of a ketosis due to starvation or 
because of an excessive amount of amino acids in the blood 
with a resulting diminution of the normal alkali reserve. 

If one is to treat the s3Tnptoms enumerated above and to 
attempt to restore to a normal level the hepatic functions which 
they represent to a greater or lesser extent, one must employ 
certain specific measures. These are, in the order of impor- 
tance, complete rest, removal of any specific poison such as 
alcohol, cinchophen, etc., an adequate supply of simple carbo- 
hydrate and a minimal amount of fat, moderate limitation of 
fluid intake, a diet that contains at least a maintenance ration 
of protein, transfusion as needed to combat anemia and spon- 
taneous hemorrhage, aided by adequate amounts of iron, 
diuretics, and possibly alkali at times to combat an existing 
acidosis. The prindples of such treatment have been more or 
less generally recognized for some years, but failure to suc- 
cessfully treat individual cases of severe liver disease may 
frequently be laid to the fact that the treatment did not in- 
clude a sufficient consideration of all the above factors. It is 
true, however, that in the past few years cases which were 
given up as hopeless frequently have been successfully treated 
with a resulting restoration of almost normal function. 

The following cases are presented in brief detail as exam- 
ples of adequate and successful treatment in patients suffer- 
ing from serious hepatic failure. 


JAUNDICE AND HEPATIC INSHPEICIENCy 1^53 

The first case is that of an emotionally unstable wonian of 
had had no symptoms prior to five years before 
At the beginning of this period she began to consume gradual^ 
amounts of alcohol, finaUy taking about J pmt darly. She 
constipated until two years before admission at which bmc her bouel moyc- 
m^U bSune more regular and less consUpated. She had had an increasing 
number of digesUve symptoms during this period consisting of anorexia gas, 
nausea and finally vomiting. These symptoms had all mcreased strikingly in 
the year preceding admission to the hospital. Eight months before admission 
she noticed that her clothes were apparently too tight, as if her abdomen were 
becoming larger. Five months later the patient's sister noticed that her eyes 
were becoming yellow and associated with this there was noticeable swcllmg 
of the feet ndthout fatigue, dyspnea, cardiac, or urinary symptoms. There 
was no abdominal pain at any time. During the few weeks before admission 
her bowel movements had become light in color. In spite of the apparent in- 
crease in the size of her abdomen she had lost 36 pounds in the last year of 
her present illness. Just prior to admission she consulted a doctor w^ho told 
her she had a slight elevation of temperature. The history was othcnvisc 
negative. 

On admission her physical examination revealed a good deal of emaciation 
of her arms, face, and thorax. There were spider telangiectases over the face 
and thorax. The veins in the epigastrium were dilated. Sclerae and skin 
were jaundiced. Abdomen was Iwge with some herniation of the umbilicus 
and there was shifting dulness. The liver edge was easily felt about a finger- 
breadth below the costal margin. The spleen was not palpable. There was 
edema of the vulva, legs and feet. There was marked hyperesthesia of the 
feet and general tumor of the hands. Mentally she was definitely disoriented 
and on admission had a temperature of 101° F. 

Laboratory data on adirdssion were as follows: urine negative except 
for large amount of bile, stool light brown in color irith no occult blood. 
Red count 3,520,000, hemoglobin 70 TaDqvist (?). White count 18,000. Dif- 
ferential not remarkable. The red cells showed slight achromia and poly- 
chromatophiiia with some variation in size and shape. Hinton was negative. 
Icteric index 40. Quantitative van den Bergh IS mg. per 100 cc. Serum pro- 
tein S per cent. 

It was felt that the patient w'as suffering from hepatic insufficiency, prob- 
ably in the nature of a subacute yellow atrophy superimposed on an alcoholic 
cirrhosis. Treatment was outlined as follows: complete rest in bed, avoidance 
of alcohol, a diet consisting of high carbohydrate, low’ fat, maintenance of 
pi^cm. Intravenous glucose therapy was insUtuted and the paUent was given 
2000 cc. 10 per cent glucose in normal saline solution. 

few days in the hospital the patient was extremely ir- 
rat onal and had a Ij’pical Korsakoff syndrome. Mental symptoms were con- 
trolled with paraldehyde and subsided after three or four days The jaundice 
definitely increased during the first three weeks, reachmg a at r 
'vilh a quanliUUve van den Bergh of 25 mg per im cc A^thf 

nv ■ - stuporous and unable to eat exceot in verv cm=>n . 

Oheuna was striking during the second week of theTospitLTuv the T Z 
out onlv to If) ?n oimeec r,f j-_- . . “P'^ai stay, the patient 


na was striking during the second wi 
ng out only 10 to 20 ounces of urine 
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rence of edema and ascites in association with oliguria obvi- 
ously is due to a breakdown in the normal control of body 
fluids in their relation to serum protein, liver glycogen, and 
portal flow. Jaundice results from the inability of the liver 
to excrete bilirubin and the lack of proper fat absorption from 
the digestive tract is intimately associated with the inadequate 
supply of bile acids to the bowel. Failure of the liver to 
excrete foreign substances at least provides an opportunity 
for measuring one of the liver functions, namely, the ability 
of the liver to excrete dye such as bromsulphalein or rose 
bengal and permits us to measure liver efficiency to a certain 
extent. The toxemia that is so frequently present in severe 
liver disease may be due to a combination of many of the 
above factors and may be associated with such varying symp- 
toms as drowsiness, nausea, vomiting, and purpura. Acidosis 
may occur either in the form of a ketosis due to starvation or 
because of an excessive amount of amino acids in the blood 
with a resulting diminution of the normal alkali reserve. 

If one is to treat the symptoms enumerated above and to 
attempt to restore to a normal level the hepatic functions which 
they represent to a greater or lesser extent, one must employ 
certain specific measures. These are, in the order of impor- 
tance, complete rest, removal of any specific poison such as 
alcohol, cinchophen, etc., an adequate supply of simple carbo- 
hydrate and a minimal amount of fat, moderate limitation of 
fluid intake, a diet that contains at least a maintenance ration 
of protein, transfusion as needed to combat anemia and spon- 
taneous hemorrhage, aided by adequate amounts of iron, 
diuretics, and possibly alkali at times to combat an existing 
acidosis. The principles of such treatment have been more or 
less generally recognized for some years, but failure to suc- 
cessfully treat individual cases of severe liver disease may 
frequently be laid to the fact that the treatment did not in- 
clude a sufficient consideration of all the above factors. It is 
true, however, that in the past few years cases which were 
given up as hopeless frequently have been successfully treated 
with a resulting restoration of almost normal function. 

The following cases are presented in brief detail as exam- 
ples of adequate and successful treatment in patients suffer- 
ing from serious hepatic failure. 



JAUNDICE AND HEPATIC INSUEEICIENCY 1^53 

The first case is that of an emotionally notable woman of 
had had no symptoms prior to five years before adm^sion to the hospiUl. 
At the beginning of this period she began to consume gradually 
founts of alcohol, finally taking about i pint daUy. She hab.tuaUy 
constipated until two years before admission at whi^ 

menls became more regular and less constipated. She had bad an increasing 
number of digestive symptoms during this period consistmg of anorexia gM, 
nausea and finally vomiting. These symptoms had all increased stnkmgly in 
the year preceding admission to the hospital. Eight months before admission 
she noticed that her clothes were apparently too tight, as if her abdomen were 
becoming larger. Five months later the patient’s sister noticed that her eyes 
were becoming yellow and associated with this there was noticeable swellmg 
of the feet without fatigue, dyspnea, cardiac, or urinary symptoms. 'Hiere 
was no abdominal pain at any time. During the few weeks before admission 
her bowel movements had become light in color. In spite of the apparent in- 
crease in the size of her abdomen she had lost 36 pounds in the last year of 
her present illness. Just prior to admission she consulted a doctor who told 
her she had a slight elevation of temperature. The history was otherwise 
negative. 

On admission her physical examination revealed a good deal of emaciation 
of her arms, face, and thorax. There were spider telangiectases over the face 
and thorax. The veins in the epigastrium were dilated. Sclerae and skin 
n'ere jaundiced. Abdomen was large with some herniation of the umbilicus 
and there was shifting dulness. The liver edge was easily felt about a finger- 
breadth below the costal margin. The spleen was not palpable. There was 
edema of the vulva, legs and feet. There was marked hyperesthesia of the 
feet and general tumor of the hands. Mentally she was definitely disoriented 
and on admission had a temperature of 101° F. 

Laboratory data on admission were as foUoxvs; urine negative except 
for large amount of bile, stool light broxvn in color xvith no occult blood. 
Red count 3,520,000, hemoglobm 70 Tallqvist (?). White count 18,000. Dif- 
ferential not remarkable. The red cells showed slight achrotma and poly- 
chromatophilia with some variation in size and shape. Hinton was negative, 
icteric index 40. Quantitative van den Bergh IS mg. per 100 cc. Serum pro- 
tein S per cent. 

It was felt that the patient was suffering from hepatic insufficiency, prob- 
ably in the nature of a subacute yellow atrophy superimposed on an alcoholic 
cirrhosis. Treatment was outlined as follows; complete rest in bed, avoidance 
of alcohol, a diet consisting of high carbohydrate, low fat, maintenance of 
protein. Intravenous glucose therapy was instituted and the patient was given 
2000 cc. 10 per cent glucose in normal saline solution. 

During the first few days in the hospital the patient was extremely ir- 
rauonal and had a typical Korsakoff symdrome. Mental symptoms were con- 
trolled aiih paraldehyde and subsided after three or four days. The jaundice 
dcfinilelj increased durmg the first three weeks, reaching a peak at this time 
lulh a quantitative van den Bergh of 25 mg. per 100 cc. ITtll 

ere UM a vcr>’ definite increase in the amount of abdominal fluid and the 
P tient became rather stuporous and unable to eat except i 

Oheuna was striking during the second week of the ho^i^Ttav L r 
pulting out only 10 to 20 ounces of urine a dav ^ 

^Lftcr admisMon she weighed 13S pounds or in f Penod. Ten days 
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On • the tenth day abdominal paracentesis was performed and 3000 cc. of 
straw-colored fluid was wdthdrawn, specific gravity 1.011 but otherwise not 
remarkable. The following day 1 cc. of salyrgan was given intraperitoneally 
without effect. A day later because of the patient’s very poor condition and 
the fact that her anemia seemed to play an important part in her condition 
she was transfused with 600 cc. of blood and was again transfused sh days 
later with the same amount. Salyrgan was again administered the second 
day after the transfusion TOth a moderate diuresis but folloaing this there 
was a return of oliguria and a gradual rise in temperature until it reached 
103° F. after five days. At this rime the patient was so iU the second trans- 
fusion was performed and this was followed by a third injection of 2 cc. of 
salyrgan without any appreciable result. Two days later, or three weeks after 
admission, a second abdominal paracentesis w'as done with m'thdrawal of 4300 
cc. of fluid of the same character as that obtained the first time. A third 
tap was performed five days later at which time 4000 cc. of fluid were removed. 
Following the second paracentesis the spleen was easily felt and continued 
to be palpable throughout the remainder of the acute illness. Following the 
second transfusion the patient’s apfjearance was distinctly improved and along 
with a slight drop in temperature her symptoms of anore.xia, nausea, and 
vomiting began to subside. Coincidentally, the stools which had been clay- 
colored began to return to a normal color and the jaundice diminished so that 
four days later the van den Bergh bad dropped to 20 mg, per 100 cc. Im- 
provement was gradual from this point on, the jaundice diminishing and the 
van den Bergh dropping to 7 mg. per 100 cc. one month after admission, at 
which time the patient was putting out a slightly greater amount of urine. 
A fourth and final paracentesis was performed almost five weeks after admis- 
sion, at which time 4 liters of fluid were removed. On the same day 2 cc. 
of salyrgan were given intramuscularly with a very excellent diuresis, the first 
that had been obtained. Eight days later a final intramuscular injection ol 
2 cc. salyrgan was administered, this time resulting in a diuresis which lasted 
for three days with a loss of 4 pounds in weight. At this time the patient 
was practically symptom-free, was eating well and had improved mentally to 
such an extent that she was essentially normal. 

She was discharged from the hospital seven weeks after admission with 
no evidence of ascites and very slight jaundice. The urine was free from bile 
and the stools were normal in color. The subsequent course of the case indi- 
cated that there was a very definite underlying cirrhosis which was also borne 
out by’ the finding of a positive Takata-Ara test. 

This case illustrates well the various measures which can 
be employed successfully in a case of extreme hepatic in- 
sufficiency. The failure of liver function was evidenced by 
jaundice, drowsine.ss, nausea, vomiting, oliguria, edema, ascites 
and anemia. The specific measures which were employed 
were the admi’iistration of adequate amounts of carbohydrate 
by mouth and vein, relative limitation of fluids, complete rest, 
removal of the to.xic substances that caused hepatic insuf- 
ficienev in this instance alcohol, the use of diuretics, trans- 
fusion,' and subsequently, large doses of iron. 

Two points are of interest. The first was that the patient 
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did not begin to improve until after two transfusions which 
aoparently brought about clinical improvement as well as an 
Eediatl rise in the red count. The other pomt 0 mter^s 
lies in the fact that a diuresis occurred at about Ae ti 
when the patient’s liver began to function more efficiently 
In this instance it was apparently produced by the use of 
salyrgan, although only after the drug had been given four 
times. It is worthy of note tliat at times salyrgan therapy 
has to be continued for a long time before it becomes efficacious 
and it may well be that a certain degree of liver efficiency is 
necessary before a diuresis is possible. The case also 1 us 
trates the fact that acute liver failure may be superimposed 
upon a symptomless or nearly symptomless cirrhosis and, if 
properly handled, may not be inconsistent with almost com- 


plete recovery. 

The patient has completely abstained from the use ^ of 
alcohol and has been extremely careful in her manner of living 
and eating. As a result, her strength has gradually returned 
and one year after discharge from the hospital she is in ap- 
parently good health with no evidence of edema, ascites, or 
jaundice, although the liver and spleen are still easily palpable. 
A second case is of interest as illustrating how thorough a 
recovery can be made from what is apparently complete 
hepatic insufficiency when treated by adequate measures. 


The patient was a woman, forty-seven years of age, with a negative past 
history except for a mild attack of catarrhal jaundice at the age of twenty. 

Four months prior to admission to the hospital the patient was bothered 
h\ joint pains and was treated with fairly large doses of cinchophen (farastan). 
At about the time that dncbophen therapy was initiated the patient had a 
w'.cre ujyer respirator)- infection which lasted for several weeks. Two months 
ore admission she noted the onset of malaise, weakness and nausea and a 

"O'O" stools. She stayed in 
with around for six weeks before admission 

nourished womaT'uith "num" ^ ^ deeply jaundiced, fairly well-developed and 
continuous scratching excoriations from 

ndduion, th^wTobvimt ^ hydrothorax and. in 

i-Wion show^the Sromi: iSr TZ t 

m.-irgin and tender. The tin of Z ^ 

t'vartunations sboned a hicblv min .r ^ palpable. Laboratory 

higbl) colored unne containing a' large amount of buT, 
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and light brown stools. The red count was 3,900,000, the white count 7000, 
hemoglobin 60 per cent, differential not remarkable. A bromsulphalein test 
showed 8S per cent retention of the dye at the end of one-half hour. A 
quantitative van den Bergh showed S.S mg. bilirubin per 100 cc. of blood. 

Treatment was instituted promptly and consisted of absolute rest in bed, 
discontinuance of cinchophen, a diet containing about 450 Gm. of carbo- 
hydrate a day and the intravenous administration of 1000 cc. 10 per cent glu- 
cose in normal saline. The intravenous glucose was discontinued after four 
days because of the striking clinical improvement. A marked diuresis was 
obtained after the fourth day and a high urinary output was noted from this 
time throughout the following eighteen days. There was a corresponding loss 
of weight and improvement in the signs and symptoms. Within eight days 
there was an actual loss of 24 pounds with complete disapearance of ascites 
and edema. Jaundice also rapidly diminished and at the end of three weeks 
the quantitative van den Bergh was only 3.5 mg. per 100 cc. and a brom- 
sulphalein test showed only 25 per cent dye retention at the end of an hour. 
At this time the liver and spleen were not palpable. 


Such a rapid change in a very striking clinical picture il- 
lustrates well several facts. In the first place, the physical 
signs were those of almost complete liver insufficiency with 
jaundice, purpura and abnormal retention of water in the tis- 
sues and serous cavities. The patient was seen by several 
consultants and all agreed that her condition was precarious. 
The cause of the hepatic disturbance was obviously cincho- 
phen, a known liver poison, and very grave concern was held 
regarding the prognosis. In spite of this, very simple treat- 
ment was assodated with a very striking reversal of the pic- 
ture, with all the signs and symptoms disappearing very 
rapidly. In this case the three important factors undoubtedly 
were rest, removal of the spedfic toxin, and an adequate carbo- 
hydrate intake. One point to be particularly noted was the 
very striking retention of fluid due to liver insufficiency with 
a rapid restoration of normal fluid balance once the liver cells 
had been restored to normal function. It is also of interest 
to note that the patient’s recovery was complete and there 
had been no untoward symptoms during the past four years. 

Summary. — The preceding protocols bring out practically 
all the essentials of successful treatment of hepatic insuffi- 
ciency. The two patients were critically ill from what 
amounted to subacute yellow atrophy. The various functions 
of the liver were restored to normal by the measures alreadj 
stressed, namely, rest, removal of to.xin, adequate carbohydrate 
intake, the use of diuretics, and abdominal paracentesis when 
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required, blood transfusion, and iron therapy. Rarely the 
use of alkali to combat an existing acidosis due to failure of 
deaminization of amino acids is indicated, but in these two 
instances this was not the case. By similar measures it un- 
doubtedly will be possible to successfully treat almost any 
type of liver disturbance, infectious or toxic in nature, pro- 
vided surgical measures are not indicated. The essential con- 
siderations are a proper evaluation of the degree of liver 
insufficiency, the speed with which treatment is instituted, and 
the thoroughness and persistency with which the various meas- 
ures are carried out. 
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PRENATAL CARE IN PRIVATE PRACTICE 

I SHAXL present for your consideration the case of Mrs. R., 
a primipara of twenty-two, who came to my office on January 
IS. Her last menstrual period began November 5 and there 
has been no bleeding since this date. She has always been 
regular in her catamenial habits since she first began to 
menstruate at the age of fourteen and she has never skipped 
a period. The flow has always been moderate in amount, ap- 
pearing every twenty-eight days, and never requiring more 
than four pads on any one day. She never passes clots. The 
duration of the period is usually five days. There is no pain 
either just prior to the period or during its course, and there 
is no interference with her daily routine of hfe. She was 
married on September 5. Neither she nor her husband have 
taken any contraceptive precautions, as they have both wanted 
children. 

It is apparent that Mrs. R. has had a normal menstrual 
history and the presumption is that she is pregnant. The 
next step is to ascertain if she has any of the other early sub- 
jective evidences of gestation. She says that about a month 
after missing her first period she began to have considerable 
nausea on awakening and that on several occasions she has 
vomited her breakfast. This condition still persists. When 
questioned regarding the condition of her breasts, she states 
that they are tender and distinctly enlarged. She has to 
urinate more frequently during the day and must arise for 
this purpose once during the night, which has never been the 
case before. She is sleepy at times and finds herself taking 
naps during the afternoon. ° 

Before proceeding to a physical examination it will be con 
vcment at this point to go into the patient’s past historv 
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Both her parents are living and have had no serious illnesses. 
She is the oldest of three children. She had measles in child- 
hood and has had her tonsils removed twice. An appen- 
dectomy without drainage was performed at fourteen. She 
has had no other surgical operations, nor has she broken any 
bones. She has never had scarlet fever, diphtheria, pneu- 
monia, rheumatic fever or heart or kidney disease. Since the 
removal of her tonsils she has not been subject to sore throats 
or colds. Her weight has not varied much for the past two 
years. She plays ordinary games for pleasure but does not 
consider herself particularly athletic. 

The patient is of medium height and weighs 120 pounds. 
General examination reveals nothing of interest. Her teeth 
are good. Examination shows the second laryngological at- 
tack upon her tonsils to have been victorious. The heart and 
lungs are normal. The breasts show no abnormalities, but 
the veins underlying the skin are prominent. The nipples 
project from the areolae, which contain a number of enlarged 
Montgomery’s tubercles. The abdomen is negative, save for 
a linear scar about 2 inches long in the right lower quadrant. 
There are no hemiae. The fundus of the uterus is not felt 
above the symphysis nor are any abdominal tumors made out. 

The feet are placed in stirrups, the legs draped with a 
sheet. My nurse washes her hands and then prepares the 
vulva with cotton pledgets soaked in mild soap solution and 
warm water. I wash my hands and draw a dry sterile glove 
onto my left hand. Strict surgical asepsis is not necessary 
for such an examination. The labia are separated with the 
right hand: the mucous membrane of the introitus is slightly 
blue. The left forefinger, well covered with surgical lubricant, 
is gently introduced into the vagina, being particular to avoid 
the clitoris, which may be quite sensitive. I find by bimanual 
examination that the uterus is slightly enlarged and somewhat 
soft. The tissue about the external os is velvety in texture. 
Mrs. R., who is somewhat apprehensive, contracts her ab- 
dominal muscles so that further investigation is impeded, al- 
though she says that I have not hurt her. I therefore direct 
ny nurse to raise the head of the table and I ask the patient 
to breathe deeply. These expedients have the desired efiect. 

I am now able to introduce both my fore and middle fingers 
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and palpate biraanually each time tlie patient expires. I find 
that there is a distinct softening at the isthmus of the uterus, 
the so-called “Hegar’s sign.” I can feel the left ovary, which 
appears normal; the right I cannot make out. I reach cau- 
tiously for the promontory of the sacrum but am unable to 
touch it. The vaginal examination is completed by the in- 
troduction of a well-lubricated vaginal speculum. The portio 
vaginaUs is distinctly purplish, the external os is nuUiparous 
in form; the discharge is clear mucus and normal in amount 
and there are no cervical polyps visible. 

With the patient in the same position I palpate and meas- 
ure the pelvic outlet. The symphysis is of normal height and 
inchnation; the arch is wide, being Roman ratlier than Gothic 
in architecture. I show Mrs. R. the outlet pelvimeter, and 
tell her that from now on I shall take measurements only, that 
there will be no further internal examination and that she will 
not be hurt. I insert my thumbs in the rings of the pelvimeter 
and place them upon the ischial tuberosities. The widest 
measurement so obtained is the correct one. I find it to be 
10 centimeters, which is quite normal, and then measure 
Schuman’s pubotuberous diameter, which is obtained by plac- 
ing one tip of the large pelvimeter upon the left ischial tuber- 
osity and the other upon the top of the pelvic bone. This 
distance is 10.5 cm., which is also normal. So far I have 
found that the pelvis is not male or funnel in type, since the 
outlet is not contracted nor is its height greater than one would 
expect in a normal woman. 


The leaf at the foot of the table is raised and the patient’s 
legs extended upon it. The legs are covered and the abdomen 
exposed. I place the tips of the pelvimeter upon the widest 
point of separation of the iliac crest and find it to be 28. cm. 
I then lay them upon the most prominent portions anteriorly 
of the iliac crests and make this measurement 25 cm. I ask 
Mrs. R. to lie on her left side and to bend the left knee while 
she keeps her right leg straight. I identify the spine of the 
last lumbar vertebra and place one branch of the pelvimeter 
lust below It while the other rests upon the anterior surface 
of the stmipht^is. I so obtain the external conjugate, which 


•Ml of 


Mrs. R.’s measurements of the 


upper pelvis are nor- 
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mal. In general it may be said that whatever are the actual 
measurements, the interspinous is usually 3 cm. less than the 
intercristal and the external conjugate 5 cm. less than the 
interspinous. When these proportions do not hold either there 
is gross pelvic deformity or, as is more frequently the case, 
the examiner is in error. The distance between the trochanters 
of the femora is not taken, because the measurement is of no 
value. 


In spite of the information we have obtained regarding this 
patient’s pelvis we have no real knowledge concerning the size 
of the interior, which is what interests us most, since the ex- 
ternal measurements bear no close relationship to those within. 
However, since Mrs. R.’s long bones are normal for a woman 
of her height and weight, we may assume that her general 
skeletal development is also normal and that there is no reason 
to fear pelvic contraction. Accurate information concerning 
the interior of the pelvis can be obtained only by determin- 
ing the diagonal conjugate, which, in Mrs. R.’s case, was im- 
possible without anesthesia, or by a;-ray measurements. .t-Ray 
measurements are not indicated as a routine and are only of 
value at the end of pregnancy if the presenting part does not 
enter the pelvis. 

I inform Mrs. R. that she is presumably pregnant. She 
wishes to know if more definite information can not be ob- 
tained by performing the “rabbit test,” about which one of 
her friends has told her. The reply is that the lapse of time 
will give an equally accurate answer and at no expense. There 
seems to be a tendency at present to perform the Aschheim- 
Zondek test in cases where an immediate diagnosis is not es- 
sential. This probably results from a desire to employ 
so-called “methods of precision” and to avoid making a diagno- 
sis on the basis of skill and personal experience. It should 
be remembered that the Aschheim-Zondek test and its modi- 
fications are not invariably accurate and that false negatives 


have on some occasions been reported in early pregnancy. 

Mrs. R. is then instructed regarding prenatal care. She 
is directed to come to the office every month until the last 
three months of her pregnancy, after which she udll be ex- 
pected to report every^ two weeks. An appointment is made 
for her next vdsit and a card bearing the date and hour 
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given to her for a memorandum. The nurse, who reports that 
the specimen voided in tlie office is normal, gives her a small 
clean bottle containing a few drops of chloroform as a pre- 
servative and enclosed in a mailing case. She is instructed to 
place in the bottle a mixed day and night specimen of urine, 
obtained by saving what she voids on going to bed, and what 
she passes during the night and on arising in the morning. 
She is also warned to place in the mailing tube a slip of paper 
bearing her name, since the identification of unmarked speci- 
mens is difficult, if not impossible. These specimens may be 
sent conveniently by mail. WTien they arrive at the office the 
color, reaction, and specific gravity are noted. The filtered 
urine is tested for albumin by the nitric acid method. If a 
suspicious ring is obtained the heat test is performed on a 
specimen. If albumin is found the centrifuged sediment is 
examined microscopically. The urine is always tested for 
sugar, since only in this way can the presence of latent diabetes 
be detected. If a reducing substance is found it may be glu- 
cose or lactose. Yeast ferments glucose but not lactose. A 
blood sugar determination is indicated when a positive sugar 
test is obtained. 

It is well to follow a definite routine in instructing new 
patients so that nothing essential will be left out. The instruc- 
tions apply to diet, care of the bowels, exercise, rest, clothing, 
bathing, and end with a brief recapitulation of the untoward 
events which should lead the patient to consult the doctor 
immediately. 


hlrs. R. informs me that she has a considerable amount 
of nausea and that she occasionally vomits in the morning. 
She is told to eat two unsalted crackers and to drink a little 


water or a cup of black coffee before rising and to stay in bed 
half an hour thereafter. Her breakfast is to be a small one 
consisting of cereal, dry toast and coffee; or a boiled egg, dry 
toast and coffee with orange juice. At 10:30 a. m. she has a 
slice of bread and butter and a glass of milk or a cup of cocoa 
At 1.00 p. M. she has her luncheon, which may consist of soun 
or broth, a green vegetable or salad, bread, toast or rolls At 
4 ..^0 p. M. she has tea. In addiUon there is toast, or bread and 
crackers wiffi stmined honey, jam or marmalade. At 7-00 
I. M. she has a light dinner consisting of meat and vegetabS 
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with soup or dessert. Before retiring Mrs. R. has a glass of 
milk or a cup of cocoa with bread or crackers. All fats, such 
as cream, or an excess of butter, or olive oil in salad dressing, 
are avoided; also fat meats, as bacon, ham, pork, certain fishes 
(salmon, herring, mackerel, bluefish). No food should be 
fried. On tire other hand, carbohydrates may be given freely, 
including those containing sugar. Lean meat has no harmful 
or beneficial effect. 

The patient is told to go about her daily activities with as 
little regard to her nausea as possible. She is asked to report 
by telephone if she does not improve within a week and is 
told that if she still feels ill a prescription ivill be sent her. 
This will consist of sodium luminal, % grain, to be taken twice 
or thrice daily. 

Mrs. R. says that she has always been constipated and 
that this condition is even more marked since she has skipped 
her periods. The necessity of regular daily bowel movements 
is impressed on her. She is told that green vegetables, whole 
wheat bread, bran, cereals, 6 to 8 glasses of water daily and 
the habit of using the toilet at the same time every day will 
do much to set things right. If a laxative is needed it is ad- 
ministered preferably at night in pill or tablet form, as less 
likely to provoke nausea. Mineral oil, while excellent, is more 
appropriate later in pregnancy, when the stomach is in a more 
receptive condition. 

Many dentists believe that the administration of calcium 
and vitamin D will prevent dental caries. Two glasses of milk, 
about 500 cc., contain 0.5 Gm. of calcium, which with the 
amount obtained in other foods should be enough for the needs 
of the fetus. If the patient does not like milk or if the phys- 
ician fears that its ingestion will produce too marked a gain 
in weight, calcium may be provided in the form of gluconate 
or a similar absorbable form. Vitamin D may be given in any 
of the standard preparations. 

The patient is told to forego all forms of athletic exer- 
cises, but to take a walk every day, lasting from half an hour 
to one hour. She is not to lift heavy objects or reach for thing--’ 
on high shelves or hooks w'hich may require her standing on 
tiptoes. She may' take warm baths, but is to avoid tho;e 
which are very' hot or cold. She is to mark off on a calendar 
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the days when she would be menstruating if she were not preg- 
nant and is to avoid intercourse, undue exertion or social ac- 
tivities at those times. She is to take a rest every afternoon 
and to be in bed by 10 o’clock except when she goes out in 
the evening for entertainment, which should not be more than 
tmce a week. 

Her clothing should be appropriate to the season. Con- 
striction of the waist is avoided and clothes are to be hung 
from the shoulders. Round garters or rolling the tops of the 
stockings may predispose to varicose veins. Shoes should be 
comfortable with moderately low flat rubber heels. If she 
habitually wears a girdle she may continue to use it until it 
becomes too tight. Later a maternity support may be re- 
quired, but this depends solely upon the patient’s comfort and 
confers no particular benefit upon the mother or child. Should 
it be necessary to order such a support the patient is sent to 
a corsetiere who will carry out the doctor’s wishes. Many 
dealers in such garments, if not checked, wiU sell the patient 
an elaborate and expensive corset which is only of use to very 
large, stout women. 

Jdrs. R. is told that she is to report by telephone imme- 
diately and go directly to bed if she has any vaginal bleeding 
or abdominal pain. She is also informed that she is to con- 
sult me freely if anything occurs which she does not under- 
stand or if she wishes any advice. She is cautioned against 
the medical lore of her married relatives and friends. At this 
time also she is warned of the other danger signals of later 
pregnancy which are indicative of toxemia such as headaches, 
blurring of vision, abdominal pain and swelling of the face 
or extremities. 


Over half an hour has been spent at the first call. Subse- 
(luenl visits will require less time, as it will only be necessary 
to take the patient's blood pressure, weigh her and ask her 
certain routine questions. In early pregnancy these concern 
bleeding, abdominal pain, the frequency with which her bowels 
muce. and the general state of her health. At the beginning 
of tlie second half of pregnancy one should ascertain the date 
of quickening and from Uus information calculate expected 
Jaic OTirfmcmcm to see if it agrees trith that obtained bv 
cotinttng the first day of the last period. In the evem 

^ "1- 10- — 101; 
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of a marked discrepancy between the, two dates, more reliance 
should be placed upon calculation from the last menstruation 
since the first detection of fetal motions is entirely subjective 
and introduces an element of individual variation. 

If all is going well it is not only unnecessary but an an- 
noyance to examine the patient every time she comes to the 
office. Any symptoms, however, should be carefully investi- 
gated. About two months before term the abdomen should be 
palpated to detect a possible breech presentation, since an 
external version may be more easily accomplished at this 
time tlian later in pregnancy. Three or four weeks before 
the expected date of confinement the patient is examined 
vaginally under strict aseptic precautions. The presenting 
part is identified and its station in the pelvis determined; 
whether it is low, mid, high or floating. One notes whether 
the portio vaginalis is shortened or effaced, the consistency of 
the cervix and how many fingertips the external os and the 
internal os admit. The diagnosis of position is made almost 
entirely by abdominal palpation. The fetal heart tones are 
ausculted. About this time the patient may ask if the baby 
is going to be a boy or a girl. The truthful physician wll tell 
her that he does not know. If he ventures into the realm 
of prophecy he will be wrong half the time. A large uterus 
with confusing fetal landmarks, even though only one fetal 
heart is heard, warrants an a;-ray examination to settle the 
question of twins. It may startle the patient and her husband 
as well as embarrass the doctor at the time of delivery if 
nature’s generosity is not known beforehand. 

Nothing more is heard from Mrs. R. until two weeks later, 
when she telephones to say that she has noticed the escape of 
a small amount of bright blood from the vagina, in all, less 
than a teaspoonful. There is no pain and she is now in bed 
I tell her not to get up and that I shall see her as soon as 
possible. I also inform her that I shall want her to remain 
in bfed for some time and that I shall send a nurse to hei 
house to care for her. Since the original pelvic examination 
revealed no masses or abnormal tenderness it is unlikely that 
the bleeding indicates an ectopic pregnancy; rather arc the 
chances in favor of a threatened abortion. 

I find the patient in bed and perfectly comfortable. There 
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is a little fresh staining on the vulvar pad. I do not make a 
vaginal examination for fear of loosening further the ovum 
from its attachment. I cautiously palpate the lower abdomen. 

1 feel the fundus of the uterus just at the symphysis pubis, 
which is commensurate with the estimated duration of preg- 
nancy. There is no tenderness anywhere. She says she still 
feels slightly nauseated but that things have improved greatly. 

I instruct the nurse to keep Mrs. R. in bed. She is to use the 
hed pan instead of the toilet^ She may have two pillows but 
is not to sit up. No attempt is made to move her bowels for 
twenty-four hours, when she is to have an oil enema, to be 
followed later by mineral oil by mouth. Most authors of text- 
books advise the use of morphine in threatened miscarriage to 
diminish uterine irritability, but this therapy seems to be based 
on a misconception of the mechanism of miscarriage. The 
first step in abortion is bleeding into the spongy layer of the 
decidua basalis. It is not until the hemorrhage becomes of 
sufficient extent to distend the uterus or separate the ovum 
that the uterus reacts and attempts to expel the product of 
conception. It is therefore difficult to see what beneficial ef- 
fect morphine can have in preventing the completion of an 
abortion, although its use is justified to relieve pain when an 
abortion is actually in process. The application of an ice-bag 
to the suprapubic region can do nothing unless it is to stimu- 
late uterine contractions, which is what we wish most to avoid, 
Mrs. R. remains in bed for one week after all bleeding has 
stopped. The first day up she is allowed to sit in a chair; 
the next day, although restricted to the same floor, she may 
walk about and the third day she may go downstairs to din- 
ner. Her,, activities are gradually expanded and the nurse is 
onuued. On wholly empirical grounds the patient is given a 
half a grain of thyroid extract daily and is encouraged to eat 
articles containing vitamin E, such as lettuce, corn, and wheat 
germ. If tlie attendant wishes he may attempt to increase the 
amount of progestin (corpus luteum hormone) by administer- 
ing a suitable glandular product, if he realizes that there is at 
present no convincing clinical experience to justify him in his 
course of treatment. Intercourse, exertion, travel and auto- 
mobiling arc forbidden for at least a month. 

lor the present Mrs. R.'s pregnancy progresses normally. 
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At her visit of April 9 I find that she first felt the baby move 
on March 24. Since she is a primipara I add twenty weeks 
to this date and find the expected date of confinement to be 
August 11, which agrees well with the date of August 12 ob- 
tained by calculation from the first day of the last period. 
She feels very well indeeed and is evincing interest in food. 

On May 7 I find that Mrs. R. has gained 5 pounds since 
her last visit. Her urinalysis and blood pressure readings are 
normal. The question of diet is discussed in some detail. She 
has been to visit her mother, who has urged her to eat large 
quantities of food so that she may have a nice, large, healthy 
baby. Patient explanation at least partially convinces Mrs. 
R. that the amount of food she eats will have very little effect 
on the size of the baby, but will have a very considerable 
effect on her. She is told that an accumulation of fat will 
make it more difficult for her to give birth to the baby and 
that it may make the difference between a normal and an 
operative delivery. The final argument that a great increase 
in weight may spoil her figure appears to produce some im- 
pression. She is told to weigh herself twice a week on the same 
scales and not to gain more than half a pound a week. A 
printed diet hst is given her, showing the caloric value of 
various foods and she is instructed to restrict her daily intake 
to 2000 calories. She is especially cautioned against an excess 
of fats, sweets and starches. 

At Mrs. R.’s next visit on May 21, I find that she has 
attended faithfully to her diet and has only gained iK- pounds 
in two weeks. She complains of constipation and heartburn. 
She is told to eat plenty of fruit, green vegetables and whole 
wheat bread. A suitable preparation of bran is advised for 
breakfast. She is instructed to cultivate regular hygienic 
habits and to drink an adequate amount of wafer, 6 to S glassc.s 
daily. A tablespoonful of mineral oil is prescribed half an 
hour before each meal and at bedtime, with instruction if the 
oil should escape by rectum to reduce each dose, but not the 
total number of doses. For the heartburn calcium carbonate 
is prescribed in 5 grain tablets to be carried with her and 
taken ad libitum. She is also cautioned to avoid spiced, 
fried or highly seasoned foods and is warned that no per- 
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manent improvement may be expected until after the birth of 

the baby. . 

On July 16 Mrs. R. has her antepartum examination. iUe 

portio vaginalis is shortened but. not completely obliterated, 
the external os admits a fingertip, but the internal os is closed. 
The lowest part of the vertex is just above the imaginary line 
joining the ischial spine. Abdominal palpation also shows 
the head to be engaged, die fetal small parts are felt in the 
right flank and the fetal heart is best heard on the left. The 
position is left occiput anterior. The uterine fundus is almost 
at the costal margin. 

On July 30 I find that Mrs. R. has gained 6 pounds in the 
last two weeks. Her ankles are slighdy puffy and her face 
is beginning to have the full appearance characteristic of 
edema. The blood pressure is 120/84 and the urinalysis is 
negative. However, the sudden increase in weight is suggestive 
of an approaching toxemia. She is told to take a tablespoonful 
of Epsom salts in water after returning home and to take the 
same dose morning and evening of the next day. Meat, fish, 
eggs and salt are eliminated from her diet and her fluids are 
restricted to 4 glasses of water daily. She is told to return 
in two days and to telephone at once if she has any head- 
aches, blurring of vision, double vision, specks before the eyes, 
abdominal pain or increase in the swelling of her face, hands 
or feet. 

She returns in two days and looks slightly improved. There 
is less facial and dependent edema and she has lost 3 pounds. 
The blood pressure has risen to 150/96. The urine is more 
concentrated, but it still contains no albumin. However, the 
hypertension is sufficient to alarm me and I tell Mrs. R.^that 
1 want her to enter the hospital that day so that we may treat 
her more thoroughly and observe her constantly. She wants 
to know if it \wU not be satisfactory to carry out the same 
policy at home. She is informed that this cannot be done and 
that her interests and those of the baby demand the best 
imssible care. She says that she must confer with her husband 
and will let me know her plans later in the day 

.Mlor she has left the ofBce I caU her husband on the 
uK phone and discuss the situation. I describe to him n • n 
.be nature of eCantpsia and tell hi. tatt U prt“X^ 
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preventable disease but that I must have his and Mrs. R.’s 
c operation if I am to take the responsibUity. He informs me 

eveZg,“''“ “ ^ 

When the patient is admitted she is put to bed and is not 
allowed up untd it is so ordered. A catheter specimen of 
urme is obtained for examination and a blood sample for the 
e emmation ^ the nonprotein nitrogen, urea nitrogen and 
^e uric acid. The first day she is given nothing by mouth but 
cc. 0 water. ^ The next day a milk diet is begun to the 
extent of 800 calories, which is gradually increased up to 1600 
ca The fluid output, including flquid feces, is meas- 

ured. In no event is the fluid intake allowed to exceed the 
output. Immediately on entrance 1 ounce of a SO per cent 
or saturated solution of magnesium sulphate is given by mouth 
and IS repeated every hour unless the patient is asleep. This 
is continued until there are from 12 to 13 watery stools a day 
after which the frequency of the dosage is reduced. Few 
women whose bowels are moving freely develop eclampsia. 

The limitation of fluids and the vigorous catharsis pro- 
duces a marked reduction in the edema so that Mrs. R. loses 
8 pounds more. Her face is less puffy and the pitting edema 
over her ankles has largely disappeared. The blood exam- 
ination shows: N. P. N. 30.00, B. U. N. 14.00, U. A. 4.00, 
which is not remarkable. The blood pressure falls the day 
after admission to 130/90 and remains in that general vicinity. 
There are no headaches, visual disturbances or epigastric pain. 
The urine, which becomes quite concentrated, shows a trace 
of albumin and the sediment reveals hyaline and granular casts 
with occasional red blood corpuscles. The amount of albumin 
varies from day to day, but is never less than a slight trace. 

It is evident that Mrs. R.’s condition has improved since 
entering the hospital but that she has not completely recov- 
ered, nor is she sufficiently improved to permit her return 
home. There seems to be no Immediate danger of convulsions, 
but since preeclampsia is followed in a considerable number 
of cases by permanent vascular hypertension we must con- 
sider the advisability of terminating pregnancy. The child 
is practically mature, being within the last two weeks of 
pregnancy and there is no cephalopelvic disproportion. Exam- 
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ination shows the portio vaginalis to be effaced and the os 
one fingertip dilated. Accordingly, Mrs. R. is given 2 ounces 
of castor oil early in the morning and an enema two hours 
later. Her membranes are then ruptured artificially under 
strict aseptic precautions. Within an hour uterine contrac- 
tions have begun and the delivery of a normal infant weigh- 
ing 614 pounds occurs in the evening. 

Mrs. R.’s subsequent course is uneventful. Her blood 
pressure falls after delivery to 120/74. A catheter specimen of 
urine a week postpartum contains only the slightest possible 
trace of albumin and the sediment is negative. A similar 
specimen on discharge from the hospital contains no albumin. 
\\hen she was seen six weeks and six months after delivery 
her condition was normal in every way. 
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IDIOPATHIC ULCERATIVE COLITIS IN CHILDREN 

Definition. — ^Idiopathic ulcerative colitis is a disease not 
only difficult to treat but difficult even to define adequately. 
The patients whom we would include under this title are those 
who suffer from a chronic bloody mucous diarrhea, and who 
show ulcerative lesions in the colon for which no etiologic 
factor can be found. The disease may be mild or severe. It 
occurs most commonly in early adult life but is not in- 
frequently found in the first twelve years of life, and it is 
with this age group that this paper is concerned. 

Etiology. — In our opinion ^e etiology of the disease is 
still unsettled. Numerous theories have been advanced to ex- 
plain it. The disease is generally believed to be of infectious 
origin. Numerous bacteria have at one time or another been, 
considered to cause the disease. Bargen has presented a good 
review of the literature, and the possible bacterial etiology of 
chronic ulcerative colitis, and described a diplococcus known 
by his name as the causative organism. We do not feel that 
the evidence is sufficient to accept the Bargen diplococcus as 
the cause of the disease. 

Twenty-three of the patients of our series have had a 
detailed bacteriologic study. Cultures were taken from stools 
and also in many instances directly from ulcerations at the 
time of proctoscopic exanaination. The study of these cultures 
has not shown the consistent presence of any one organism to 
which pathogenic significance could be attached. 

The Bargen diplococcus was isolated in 8 instances and 
a late lactose fermenting organism, similar in its other cnl 
tural draracteristics to the parat>T.hoid group, was isolated 
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from 2 patients. In 1 patient cultures taken directly from 
the ulcers showed a hemolytic streptococcus and a Bargen 
diplococcus. 

Pathology. — ^The ulcerative process of the colon in this 
disease is of characteristic appearance though subject to varia- 
tion in amount and extent of distribution. It commonly in- 
volves the rectosigmoid segment and descending colon but 
may be extended to the whole colon and an occasional case 
has been reported in which the lower portion of the ileum was 
also involved. The ulcerations are typically small and placed 
close together leaving very little mucous membrane unaffected, 
and giving in the gross a red granular appearance rather than 
widely separated individual ulcers. As the disease progresses 
the ulcerations extend to the deeper layers of the colon, re- 
placing the muscle layers with scar tissue or eventually, at 
times, penetrating all layers and resulting in perforation and 
localized abscesses or peritonitis. The remote systemic find- 
ings consist in general emaciation, loss of weight, and in cases 
of long standing, a secondary anemia which may be of con- 
siderable severity. One or two of our patients have pre- 
sented bizarre skin lesions and joint changes. 

Symptoms. — The onset of the disease in children is usu- 
ally insidious, although occasional cases may have an abrupt 
onset. Usually the first symptom noted is a gradually in- 
creasing frequency of bowel movements. These are often 
accompanied by cramps and abdominal discomfort. As time 
goes on the bowel movements become more frequent and 
mucus, often in considerable amounts, appears in the stools. 
Later, when numerous ulcers have appeared, the stools contain 
considerable pus and blood in addition to mucus. The num- 
ber of watery bowel movements containing these abnormal ele- 
ments usually varies from five to fifteen daily, although 
in some patients they may be much more numerous. iMany 
such patients run a low grade fever although some may have 
normal temperatures. Because of the almost continuous loss 
of blood in the stools, the symptoms and blood changes of a 
moderately severe anemia are found. 

The symptoms may continue unabated or wth periodic re- 
missions, for months or even years, during which time marked 
structural changes are occurring in the colon. Such patient.-. 
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lead a very depressing and miserable existence. The more 
severe cases may be confined to bed. The less severe cases, 
while not bedridden, become social outcasts. They are un- 
able to attend school or engage in the usual play of /heir 
associates because of the embarrassing frequency of bowel 

movements. . 

As the disease continues the nutritional state ot the patient 

becomes increasingly poor. A great deal of weight is lost and 
marked retardation in growth and development occurs. There 
is usually fairly good compensation for the disturbances in 
water and electrolyte metabolism. This is probably because 
of the chronicity of the disease. 

Physical Examination. — On general physical examina- 
tion of these patients with idiopatliic ulcerative colitis one does 
not find any definite characteristic except the general emacia- 
tion due to the wasting process and the pallor due to the 
secondary anemia. Occasionally on abdominal examination 
tenderness is elicited by pressure along the course of the colon. 
Proctoscopic examination in contrast to the general examina- 
tion is quite characteristic. When the proctoscope is intro- 
duced one will see first a considerable amount of grayish, 
mucopurulent material. AtTien this is washed or gently wiped 
away the mucous membrane appears red and granular with 
minute ulcerations diffusely scattered over its surface. The 
mucous membrane bleeds easily on very slight trauma. Per- 
haps the most striking characteristic of the proctoscopic ex- 
amination is the fact that one sees almost no normal-appearing 

mucous membrane in contrast to other types of ulcerative 
colitis. ^ 

Laboratory.— -.r-Ray examination of a barium enema 
s 10ns a c aracteristic change from the normal as soon as struc- 
si taken place in the colon. Early in the disease 

later become shallow and infrequent, and 

described ® ^fiat is usually 

in d'e Inl The bacteriologic findings 

dia^osS ^ P^^ the differential 

ulcerative colitis 

-- ^^arrhea 
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toscopic and x-xdcy examinations and after other conditions 
have been eluninated by suitable bacteriologic studies. 

There are several conditions which have to be considered 
in the differential diagnosis. In children the most important 
conditions to be considered are amebic dysentery, tuberculous 
enteritis, chronic bacillary dysentery, and rarely Meckel’s di- 
verticulimi. The acute diarrheas such as those caused hy the 
dysentery bacillus and certain members of the paratyphoid 
group of organisms are seldom confused with chronic ulcer- 
ative colitis because of their acute onset and relatively short 
duration. Diarrhea associated with certain deficiency diseases 
such as pellagra, beriberi, or sprue should be considered tlirough 
taking a detailed dietary history and seeking other clinical 
evidences of these disturbances. Malignant disease, diverticu- 
litis, and pol3^osis are rarely seen in children and therefore 
do not as frequently offer a problem in differential diagnosis as 
in adults. Since the etiology and pathogenesis of chronic ul- 
cerative colitis is not clearly understood, it is very important 
to exclude the above conditions before arriving at its diag- 
nosis. In part, the diagnosis is arrived at by a process of 
elimination. 

Amebic dysentery can be ruled out only by the careful ex- 
amination of a considerable number of stool specimens by 
someone familiar with the appearance of both the cysts and 
vegetative forms of entameba histolytica. It should be empha- 
sized that to be of value, stool examinations for ameba should 
be done as quickly as possible after the stool is passed, fur- 
thermore, at the time of proctoscopic examination of a patient 
suspected of ulcerative colitis, material should be taken di- 
rectly from tlie ulcers and examined immediately for aincbac. 
In occasional cases with a suggestive history, such as residence 
in the tropics, but with repeatedly negative stool examinations 
for amebae, it may be worth while to treat tlie patient witli 
some emetine preparation as a therapeutic trial. 

The tuberculin test is of great value in the differential 
diagnosis of tuberculous enteritis in children. If this test is 
negadve to the larger doses of tuberculin (;. c., an intracu- 
taneous injection of 1 mg.) it is reasonably certain that the 
enteritis is not of tuberculous origin. However, if the reac- 
tion is positive, a detailed and careful study is necessary. 
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Tuberculous enteritis usuaUy involves the upper end of tie 
large bowel or terminal ileum, and may be demonstrated by 
.r-ray examination. Direct smears of fecal material, concen- 
trated by antiformin, should be examined, Md with negative 
results, such material should be injected into one or more 

guinea-pigs. _ • 

A true chronic bacillary dysentery is extremely rare in cnil- 
dren, at least in our experience. It is ruled out by the repeated 
culturing of fresh fecal material. It should be emphasized 
that a number of stool cultures are necessary. A single nega- 
tive culture is of no value whatever. Agglutination reactions 
with the patient’s serum and a large number of stock antigens 
are of value. A large group of antigens should be used because 
there are so many serologically different strains of dysenterj^ 
bacilli. In our own agglutination studies we use, in addition 
to the dysentery antigens, a number of different strains of 
organisms belonging to the paratyphoid group. 

The symptoms presented by patients with a Meckel’s di- 
verticulum may, in an occasional instance, be confused with 
those in early cases of chronic ulcerative colitis. In the former 
disease bleeding into the bowel is not uncommon and occa- 
sionally diarrhea may be present. In such patients, changes 
in the colon are not demonstrable by a;-ray following a barium 
enema and ulcers are not visualized at proctoscopic examina- 
tion. 


IMien a patient is admitted to this clinic with a history sug- 
gesting chronic ulcerative colitis the plan of diagnostic study 
carried out is as follows: the patient is kept at complete rest 
m bed and is given a low residue diet. The usual routine ex- 
aminations such as complete physical, blood, and urinalysis are 
done. If die patient is febrile, one or more blood cultures are 
aken. Blood is also taken for a Wassermann reaction and 
lor serum for agglutination with these antigens; B. dysentery 

(.\ passed stool specimens (4 or morel are 

iw crllt onsl*' h4olytica and for 

“ “”8 cultured for paj 
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Intracutaneous tuberculin tests are done starting with 0.01 
mg. of tuberculin. If the reactions are negative to the smaller 
doses, the dosage is increased to 1 mg. of tuberculin. If the 
tuberculin reaction is positive a thorough search is made by 
roentgen ray for any parenteral focus of infection. Stool 
specimens are carefully examined for tubercle bacilli by the 
methods described above. 

The colon is exanuned by roentgen ray following a barium 
enema in order to appraise the amount, location, and charac- 
teristics of any structural change that may be present. 

The child is finally subjected to proctoscopic examination 
(under anesthesia) in order to visualize any ulcers that may 
be present. At this time material is swabbed directly from the 
ulcers for smear examination, ameba search, and cultures. 

The diagnosis of idiopathic chronic ulcerative colitis is ar- 
rived at only after all the data from such a study has been 
collected. 

Treatment. — ^After a diagnosis of idiopathic ulcerative 
colitis has been reached the question of what form of treat- 
ment should be employed naturally arises. On this subject 
there is little uniformity of opinion at the present time either 
as regards the general principles or the details. This situation 
has arisen for two reasons, one that there is a wide variation 
in the severity of the disease and, two, that in the more severe 
types of the disease no form of treatment is uniformly suc- 
cessful or curative. Broadly speaking, medical treatment is 
employed for a limited period of time for those patients in 
whom the diagnosis is doubtful or in whom the disease is mild 
and has been present for a short time only. The medical 
treatment consists of rest and general good hygiene. The pa- 
tient is placed on a low residue diet containing an adequate 
amount of the essential vitamins. If the secondary anemia 
is marked it is combated by a soluble form of iron and trans- 
fusions. The use of opiates to control diarrhea is of doubtful 
wisdom on account of the chronicity of the condition. Such 
drugs as bismuth subnitrate or subcarbonate have been found 
to be of little value in our experience. Colonic irrigations are 
not of value, are painful, and must be dangerous on account of 
the possibility of causing perforation if the disease is of long 
duration. Autogenous vaccines made either from cultures of 
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the Bargen diplococcus or otlier organisms isolated from the 
feces of these patients have been of no therapeutic value in 
our experience. The use of a serum would seem somewhat 
illogical until such time as the causative organism has been 
proved beyond peradventure. 

The question of the indications for surgical treatment and 
what form of operation should be done is again one that lacks 
uniformity of opinion. It is our belief that the unpleasant- 
ness of the operation has in most instances caused an un- 
warranted delay in its adoption. This delay has removed any 
possibility of curing the disease. We believe that the almost 
universal prolonged persistence of medical treatment of one 
form or another accounts for part of tlie usual pessimistic 
surgical point of view. There are two logical reasons for re- 
sorting to surgical treatment. The first is to save the life of a 
patient who is going downhill rapidly during the course of the 
disease. The second is to limit the progress of the disease and 
improve the patient’s general condition, removing him from a 
state of chronic invalidism. The operation which we advo- 
cate for fulfilling these reasons is transverse ileostomy with 
complete external diversion of the fecal stream. We have had 
no experience with appendicostomy, cecostomy, or colostomy, 
but feel that there is not sufficient evidence of their merit 
in the literature to warrant their employment. It cannot be 
claimed that ileostomy is a pleasant operation or that it can 
be performed without risk. It can be claimed, however, that 
it is at times a life-saving procedure and that the inconvenience 

and drawbacks of an ileostomy are less than those of the 
disease. 


There have been 26 patients treated at the Children’s 
Hospital on whom a diagnosis of chronic ulcerative colitis has 

patients 10 have received medical 
men only. Three of these 10 in whom the symptoms 

ihcrminltor'* p™* of time. Whether 

other re cn Si! hi' The 

bv the vatioolV '“'’t i"®™ improved 

‘ t I of P^ii'ii® have aU had medi- 
»»™. «.thout tmprovement for periods of several 
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months to several years before resorting to surgical treatment. 
There are two exceptions to this statement in the cases of two 
infants who will be referred to presently. 

Though the results of the surgical treatment in this series 
are far from gratif 3 dng, still there are features in the series 
which are hopeful and which lead to the belief that the results 
may be improved. 

All of these 16 patients have had an ileostomy performed. 
Four who had had the disease from five to two years before 
operation, had the ileostomy closed, in one instance eight 
years later and in the other three about two years after 
ileostomy. These 4 patients have been followed afterwards 
for four years and eleven months, three years and nine months, 
two years, and one year and two months respectively. They 
were aU having normal stools, were in good general condition 
and so far as we could gather, were, for the time being, well. 
Whether they will eventually have remissions is, of course, 
impossible to say. Perhaps of more sigm’ficance than these 
4 cases is the history and unfortunate end-result in a boy who 
had an ileostomy performed when he was nine years and ten 
months old. This boy had a history of bloody mucous diar- 
rhea for over seven years, not as severe as in some of the other 
patients, but increasing in severity during the six months prior 
to the ileostomy. He had 6 to 8 stools daily with blood and 
mucus, and he was losing weight. The proctoscopic examina- 
tion revealed the characteristic ulcerations, and barium enemas 
given at six-month intervals showed increasing structural 
change of the colon. Subsequent to the ileostomy he improved 
rapidly, gained 17 pounds in weight in the first six months, 
went to school, indulged in active exercise, and in short, lived 
a very normal life. At the end of two years, closure of the 
ileostomy was being considered when he developed a volvulus 
of the jejunum with acute intestinal obstruction from which 
he died. The notes of the postmortem examination of the 
colon are of interest. Gross examination, “The mucosa of 
the colon appears to be practically normal except for a very 
fine roughening of its surface. It is not injected and there 
are no areas of ulceration. Hanging from the serosa of the 
colon are a number of small appendices epiploicae.” Micro- 
scopic examination of the colon. “There is a single layer of 
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columnar epithelium over practically the entire surface of Ae 
colon. The mucosal surface is remarkably smooth, ihe 
glands are rather small, but their epithelium is remarkab y 
weU preserved. The tunica propria is infiltrated with a mod- 
erate number of large and small mononuclear cells and a few 
polymorphonuclear leukycytes. There is slight congestion 
here also. The solitary follicles are markedly depleted of 
lymphocytes and infiltrated moderately by large mononuclear 
cells. There are fairly numerous small areas of necrosis just 
under the intact epithelial surface. One healed ulcer now 
covered by epithelium is noted.” The pathologist, Dr. Farber, 
comments, “The findings here are of great importance in ref- 
erence to the efficiency of the rest treatment of the colon by 
surgical means. Certainly there was no evidence of an active 
ulcerative cohtis at the time of autopsy.” 

Besides the 4 patients who had the ileostomy closed and 
were at the last report apparently well, there are 5 patients 
in this series who have the ileostomy still open. One boy who 
had had the disease since he was ten years old, had an ile- 
ostomy at fourteen years of age. He was very emaciated,, 


weak, confined to bed, and in very poor general condition. 
Following the ileostomy his condition improved markedly. He 
gained weight, was able to be up and lead a fairly normal life. 
Three years later proctoscopic examination revealed an active 
process in the colon. This patient may be a candidate for 


colectomy. He is not a candidate for closure of the ileostomy. 
Another patient who had had the disease only eight months 
when the ileostomy was performed, had a rather stormy course 
for a few weeks following operation, but at last note, eighteen 
months later, was in excellent condition. This patient may 
be able to have the ileostomy closed later. A third patient 
a girl, contracted the disease at the age of eight, and the 
ileostomy was performed four years later, when she was in 
veiy^ poor condition. During her convalescence she developed 
a ver\- extensive ischiorectal abscess. Examination two years 
ater showed the paUent in excellent general condition We 
beheve the deostomy in this instance was a hfe-savine nrn 
cedure. even though the dLsease is stiU present. ProctoscLv 
cxam.naUon at this time revealed some mucopurulent T 

^ 0° very slight trauma, 
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one small pol)^, and an anal sphincter of doubtful eompetence. 
We believe this girl should have a colectomy. Two other 
patients in this series acquired the disease in the first year of 
life. Prior to the appearance of the disease in these two in- 
fants we were not aware that it ever occurred at such an early 
age. In both instances a very careful study was made to 
see if there were not some other etiologic factor and in neither 
case was any found. Both infants had very careful medical 
care and ileostomy was resorted to only when a fatal outcome 
seemed imminent. In both instances great difficulty was ex- 
perienced in maintaining adequate body fluids, both before and 
after ileostomy. The continuous introduction of saline solu- 
tion intravenously proved to be very helpful and was continued 
for more than a week in both patients. The older of the two, 
who was seven months when the ileostomy was performed, 
was in good condition at the age of two years except for a 
slight rectal stricture which dilated readily. We believe this 
ileostomy can be closed soon. The younger of the two infants 
has had the ileostomy for seven months and is in good health 
at the present time. It is still too early to hazard a guess about 
the closure of the artificial opening. 

There have been 7 deaths in this series of 26 cases, some 
directly attributable to the disease or its treatment and some 
of doubtful connection. One case has already been mentioned, 
the boy who did well for two years and then acquired a 
volvulus of the jejunum and died of intesdnal obstruction. 
Another boy of thirteen who had the ileostomy performed in 
the seventh year of the disease, did exceptionally well for six 
months afterward. He had gained 40 pounds in weight when 
he developed carcinoma of the transverse colon, from which 
he died. A girl of nine years died of multiple perforations of 
the colon and peritonitis a week after she had the ileostomy 
performed. A boy nine years old who had had the disease 
over three years, died of perforation one month after ileostomy 
had been done, and another who had been followed medically 
at the Children's Hospital, ch'ed a few days after an ileostomy 
had been performed in another hospital. One patient who had 
done well for two years after the ileostomy, had a streptococcus 
infection of the wound following the operation for closure, 
and died, it was believed, of a streptococcus peritonitis. The 
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seventh patient died following an ileostomy and was found 
to have an ileitis as well as chronic ulcerative colitis at the 
postmortem examination. 

Impressions. — It is doubtful whether conclusions are 
justified from so small a series of cases, but we have several 
definite impressions. 

1. The cause of the disease is still unknown. 

2 . Diagnosis of idiopathic or chronic ulcerative colitis with- 
out careful bacteriologic, x-ray, and proctoscopic examinations 
is not warranted. 

3. The disease has varying degrees of severity. 

4. We regard the idea expressed by McKittrick and Mil- 
ler that ileostomy should be considered a permanent condition, 
as slightly too pessimistic to apply to our age group. 

5. Ileostomy is at times a life-saving procedure and is 
followed by rapid and lasting improvement in symptoms. 

6. We believe ileostomy should be performed before too 
much structural change has taken place, if we are to avoid 
the artificial opening being permanent. 
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THE CLINICAL SIGNIFICANCE OF PROBLEMS OF AB- 
SORPTION IN THE HUMAN GASTRO-INTESTINAL 
TRACT 

It is becoming increasingly evident that diseases due to 
nutritional deficiency may occur even when the diet seems to 
be adequate. Materials valuable to the body may be lost, for 
example, by hemorrhage from any part of the body, or by 
loss through the kidneys owing to disease of these organs. 
During growth, pregnancy, and in other conditions such as 
fever or hyperthyroidism, in which increased demands are 
made upon the body stores for necessary materials, dietary 
deficiency disease may result if the increased demands are not 
met by an adequate supply of substance derived from the food. 
In such conditions as sepsis, cancer and dysfunction of certain 
organs, necessary material, though present in the body, may 
not be properly utilized. The diet, moreover, may be quite 
adequate for a normal person, but because of an insufficient 
secretorj^ mechanism in the gastro-intestinal tract, substances 
may not be made available for the body. Castle has demon- 
strated how such a mechanism may be productive of Addi- 
sonian pernicious anemia. In this disease there is a deficiency 
of an enzyme-like substance in the gastric juice, the presence 
of which, in normal individuals, produces by the interaction 
Mtlr certain materials of the food a specific substance neces- 
sary- for normal blood formation. Lastly, the diet may be ade- 
quate, but because of various gastro-intestinal abnormalities 
with or witliout diarrhea, food substances may not be absorbed 
and tlicrcfore not reach the body itself. Alinot, Strauss and 
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Cobb’^ have summarized the trend of knowledge regarding 
these factors in deficiency disease as follows: “One must also 
recognize that dietary deficiencies can develop because of dis- 
orders of the gastro-intestinal tract. Necessary material may 
not be properly elaborated because of a lack of gastro- 
intestinal secretions, as occurs in pernicious anemia, or nu- 
tritious elements may be absorbed unsatisfactorily, leading to 
a state of deficiency exactly as if an insufficient amount of 
proper food had been ingested.” 

The study of the normal mechanism of intestinal absorp- 
tion has been pursued intensively by physiologists for many 
years. Physicians, moreover, have been aware for a long 
time of the importance of absorption in various aspects of 
medicine, for example, in the principle of the administration 
of cathartics, or in the choice of giving medicinal substances 
parenterally rather than orally. The presence of good teeth 
for mastication, and adequate preparation of the food by 
cooking have been long recognized as important factors for 
the assimilation of food. It is only recently, however, that the 
influence of absorption upon the causation of disease has at- 
tracted interest. It is timely, therefore, to summarize our 
conceptions of the pathologic physiology of absorption, to in- 
dicate the position it takes in clinical medicine, and to outline 
methods of clinical study and of treatment. 

The Mechanism of Intestinal Absorption. — “Absorp- 
tion” refers to the transfer of substances across the membrane 
of the intestine, so that they are made available to the body 
as a whole. Ingested substances are, for all practical pur- 
poses, still outside the body until they have passed the intes- 
tinal barrier. The preparation of food substances for absorp- 
tion by the action of the various secretions of the digestive 
organs is, of course, intimately linked wdth the process of ab- 
sorption itself. It is therefore obvious that impairment of the 
gastro-intestinal secretory mechanism and the absorptive 
mechanism may be difficult to separate clinically, and it i- 
reasonable not to attempt to differentiate them too dogmati- 
cally- 

In order to approach the problem of intestinal absorption 
in its relation to disease it is necessary to consider the norma 
mechanism of absorption. There seem to be innumerable fac- 
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tors which have to do with tlie absorption of substances m the 
intestine. The nature of the substance itself is of importance: 
its concentration and mass, state of dispersion, hydrogen-ion 
concentration, lipoid solubility, surface tension, and then also 
such factors as the nature of accompanying substances and of 
the external secretions of the gastro-intestinal tract. The 
character of the bowel wall is to be considered: the surface 
area (to which the number of villi contribute), the mechanisms 
of segmentation and peristaltic movement, the intra-intestinal 
pressure, the movements of the villi, the permeability of the 
intestinal wall, the blood flow in the capillaries, the so-called 
“vital” selective ability of the lining cells. The subject has 
been reviewed in detail by Goldschmidt" and Magee,® and one 
draws the general conclusion from their work that, although 
physicochemical laws, in particular those of osmosis, can ex- 
plain only a part of the phenomena of absorption, the appar- 
ently selective ability of epithelial cells may eventually be 
explained as physicochemicd knowledge progresses. The fac- 
tors governing normal absorption in the intestine being so 
numerous, it can readily be seen how complex may be the 
physicochemical states which modify absorption when the in- 
testine is altered pathologically. 

Certain substances are absorbed more easily than others 
from the intestine. Iron and the materials potent in pernicious 
anemia and pellagra are substances which apparently are 
not absorbed with ease, as is suggested by the great discrep- 
ancy between effective dosage when these substances are given 
by the parenteral route as opposed to the oral route. It seems 
possible that vitamins are likewise absorbed with relative dif- 
ficulty and that this may explain the development of syndromes 
associated witli deficiencies of these substances when the in- 
testinal mechanism is disturbed although the diet is complete. 

Clinical Evidence of Malabsorption as a Cause of 
Disease.— \Miereas there is abundant clinical evidence of dis- 
ease which seems to be directly or indirectly the result of mal- 
absor^uion, the concept is only with great difficulty amenable 
to scientific proof. One must first of all be assured that the 
dietary intake has been adequate. This evidence is frequently 
lacking, or is verx’ difficult to obtain. Since disorders of the 
gastro-intcsiinal tract are accompanied almost invariably by 
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place in tlie bowel in the course of such diseases as sprue, pel- 
lagra, and Addisonian pernicious anemia. Cowgill'” considers 
that tire presence of adequate amounts of vitamin B may be of 
great importance to the normal functioning of the intestinal 
tract. An indication of the effect of restricted diet is reflected 
by the recent studies of Miller and Rhoads.^® They fed a 
modified canine-black-tongue-producing diet to swine and pro- 
duced oral mucous membrane lesions, achlorhydria and a loss 
of tlie antipernicious anemia activity of the gastric secretion to- 
gether with a blood picture which resembled that of pernicious 
anemia. 

Hasty conclusions are unwise in this difficult field. It docs 
not seem illogical, however, to consider that a vicious circle 
is common in many of the chronic deficiency states. The 
vicious circle may be stated as follows; inadequate dietary in- 
take of certain necessary substances leads to anatomical or 
physiological changes within the intestine and then to dim- 
inished absorption of necessary substances, which in turn lead 
to further disorder of the intestinal function. The factors 
of race, age, inheritance, changes of the glands of internal 
secretion, climate may all play a role in the etiology of par- 
ticular kinds of gastro-intestinal disorders leading to deficiency 
disease. The exact part which they play is impossible to 
define at the present time. 

Methods of Clinical Study of the Rate of Absorption. 
— The conditions affecting the normal rate of absorption being 
so many and varied, it is impossible to draw far-reaching con- 
clusions from any one method of testing the rate of absorp- 
tion. Surgical operative measures, moreover, which are of 
great value in animal e.xperimentation, are not open to the 
clinician, except by chance in rare cases. Xeverthele.ss, cer- 
tain methods of clinical study' have been in use. Some of 
these methods are: the glucose tolerance test which has been 
used in cases of chronic diarrhea; the study of the motility 
of the bowel; the transference of weight to distant part.s of 
the body after the ingestion of water;'’’ the physiological ef- 
fects of ingested drugs; allergic skin reactions to ingc-terl 
protein;*® and the rate of excretion of dyes in the urine.'" 
Singer and AVechsIer found that, when the galacto.-e toler- 
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ance test was performed upon patients with anemia and 
achlorhydria, no galactose appeared in the urine. 

The author, working with Fullertom" studied a variety of 
cases in which it was thought that some disturbance of in- 
testinal absorption might be present, including cases of achlor- 
hydria with and without anemia, infections, cirrhosis of the 
liver, myxedema and scurvy. It was found that the ingestion 
of water and its excretion in the urine depended upon so many 
variable factors that it was not of value. The same was found 
true of the ingestion of glycine and the subsequent determina- 
tions of the amino-acid nitrogen content of tlie blood. Employ- 
ing a method which has been used by Thienes and Hockett,-^ 
they administered 0.25 Gm. of potassium iodide in dilute so- 
lution and determined the time of the first appearance of 
iodine in the sputum. In normal individuals, iodine first ap- 
peared in the sputum in from ten to fifteen minutes. In most 
of the cases the time of the first appearance of iodine was de- 
layed significantly. As the patients improved, the time of 
the first appearance shortened and approached or reached the 
normal time. The appearance time of iodine after the admin- 
istration of potassium iodide intravenously, by means of which 
the influence of the intestine was avoided, was similar in nor- 
mal subjects and patients. It was therefore believed that delay 
in the appearance of iodine in the sputum after the ingestion 
of potassium iodide was a rough measure of disturbance of in- 
testinal absorption. 

These methods of studying absorption may be classified 
as indirect and there are quite obvious objections to many of 
them. A new technic, which offers the possibility of studying 
the rate of absorption by a direct method in man has been 
presented by Miller and Abbott.''^ This technic, which makes 
use of multiple lumen tubes passed into any desired part of 
the gastro-intestinal tract seems to offer a distinct advantage 
over indirect methods. It cannot be considered of value for 
routine use but will undoubtedly help to unravel certain 
problems regarding human intestinal absorption. 

Treatment of Disordered Intestinal Function Inhibit- 
ing Absorption.— The advantage to be gained by a good 
method of testing the rate of intestinal absorption would be 
not only to detect diminution of the absorption rate in dis- 
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place in the bowel in the course of such diseases as sprue, pel- 
lagra, and Addisonian pernicious anemia. CowgilP" considers 
that tlie presence of adequate amounts of vitamin B may be of 
great importance to the normal functioning of the intestinal 
tract. An indication of the effect of restricted diet is reflected 
by the recent studies of Miller and Rhoads.^® They fed a 
modified canine-black-tongue-producing diet to sMne and pro- 
duced oral mucous membrane lesions, achlorhydria and a loss 
of the antipernicious anemia activity of the gastric secretion to- 
gether with a blood picture which resembled that of pernicious 
anemia. 

Hasty conclusions are unwise in this difficult field. It does 
not seem illogical, however, to consider that a vicious circle 
is common in many of the chronic deficiency states. The 
vicious circle may be stated as follows: inadequate dietary in- 
take of certain necessary substances leads to anatomical or 
physiological changes within the intestine and then to dim- 
inished absorption of necessary substances, which in turn lead 
to further disorder of the intestinal function. The factors 
of race, age, inheritance, changes of the glands of internal 
secretion, climate may all play a role in the etiology of par- 
ticular kinds of gastro-intestinal disorders leading to deficiency 
disease. The exact part which they play is impossible to 
define at the present time. 

Methods of Clinical Study of the Kate of Absorption. 
— The conditions affecting the normal rate of absorption being 
so many and varied, it is impossible to draw far-reaching con- 
clusions from any one method of testing the rate of absorp- 
tion. Surgical operative measures, moreover, which are of 
great value in animal experimentation, are not open to the 
clinician, except by chance in rare cases. Nevertheless, cer- 
tain methods of clinical study have been in use. Some of 
these methods are; the glucose tolerance test which has been 
used in cases of chronic diarrhea; the study of the motiht) 
of the bowel the transference of weight to distant parts 0 
the bodj’' after the ingestion of water;*'* the physiological ef- 
fects of ingested drugs; allergic skin reactions to inge^tcf 
protein;*® and the rate of excretion of dyes in the urine. 
Singer and Wechsler found that, when the galacto.-,e toler- 
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ance test was performed upon patients with anemia and 
achlorhydria, no galactose appeared in the urine. _ 

The author, working with Fullerton" studied a variety of 
cases in which it was thought that some disturbance of in- 
testinal absorption might be present, including cases of achlor- 
hydria with and without anemia, infections, cirrhosis of the 
liver, myxedema and scurvy. It was found that the ingestion 
of water and its excretion in the urine depended upon so many 
variable factors that it was not of value. The same was found 
true of the ingestion of glycine and the subsequent determina- 
tions of the amino-acid nitrogen content of the blood. Employ- 
ing a method which has been used by Thienes and Hockett,"^ 
they administered 0.25 Gm. of potassium iodide in dilute so- 
lution and determined the time of the first appearance of 
iodine in the sputum. In normal individuals, iodine first ap- 
peared in the sputum in from ten to fifteen minutes. In most 
of the cases the time of the first appearance of iodine was de- 
layed significantly. As the patients improved, the time of 
the first appearance shortened and approached or reached the 
normal time. The appearance time of iodine after the admin- 
istration of potassium iodide intravenously, by means of which 
the influence of the intestine was avoided, was similar in nor- 
mal subjects and patients. It was therefore believed that delay 
in the appearance of iodine in the sputum after the ingestion 
of potassium iodide was a rough measure of disturbance of in- 
testinal absorption. 


These methods of studying absorption may be classified 
as indirect and there are quite obvious objections to many of 
them. A new technic, which offers the possibility of studying 
the rate of absorption by a direct method in man has been 
presented by Miller and Abbott."^ This technic, which makes 
use of multiple lumen tubes passed into any desired part of 
the gastro-intestinal tract seems to offer a distinct advantage 
over indirect methods. It cannot be considered of value for 
routine use but will undoubtedly help to unravel certain 
proWems regarding human intestinal absorption. 

Disordered Intestinal Function Inhibit- 
g Absorption.— The advantage to be gained by a good 
Hthod of testing the rate of intestinal absorption would be 
only to detect diminution of the absorption rate in dis 
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orders of the intestine, but also to aid in evaluating methods 
of treatment when such conditions existed. Very little, how- 
ever, -is accurately known of this subject. Recovery of tlic 
papillae of the tongue, improvement in the appearance of the 
mucosa of the stomach, and improvement of the appetite have 
been observed in various sorts of anemia associated with 
dietary deficiency following therapy witli iron or liver extract. 
Spies,"® among other physicians, has observed healing of mouth 
lesions and control of diarrhea in the treatment of pellagra 
with large doses of liver extract parenterally. Improvement 
of lingual changes and of diarrhea in sprue by tlie parenteral 
administration of liver extract also have been noted.^® Such 
improvement is very likely associated with a definite return 
toward normal of the accompanying pathology or altered 
physiology of the intestine. Large doses of a deficient factor, 
if necessary parenterally, therefore, are indicated when dis- 
order of the intestine is associated with nutritional deficiency. 
The aim should be to detect nutritional deficiency early and 
before permanent damage to the bowel results. By being 
alert, one may perhaps recognize subjects susceptible to such 
disorders of the gastro-intestinal tract which might lead to 
deficiency disease, and thus preventive measures could be ap- 
plied which undoubtedly would accomplish the most. From 
our present knowledge, preventive measures would consist 
largely in the choice of an optimal diet adjusted nicely in 
respect to all its constituents, having in mind die health of the 
body as a whole and the gastro-intestinal tract in particular. 
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Abdominal distention in pneumonia, 
treatment, Jidy, 13 
Hodgkin’s disease, Sept., 423-427 
pain, clinical significance and relief, 
Jan., 1113-1129 
in children, March, 1603-1615 
severe, following emotional storm. 
Sept., 399-402 

paracentesis in congestive failure, 
March, 1570 

trauma, psychic effect, Nov., 837- 
845 

Abortion, habitual, Nov., 829; March, 
1450 

threatened, March, 1666, 1667 ] 

Abscess, Bezold’s, Jan., 1045 
of Bartholin’s gland in gonorrhea, 
Nov., 919 

of brain, eye symptoms, Jan., 1214 
of lung, bronchial obstruction in. 
Sept., 456, 462 

complicating pneumonia, July, 
33, 34 


Adenosine in arterial hypertension, 
March, 1351 

Adenylic acid in arterial hyperten- 
sion, March, 1351 

Adiposogenital dystrophy, Nov., 826- 
830 . , 

Adrenalin in hay fever and asthma, 
March, 1476 

Adson-Brown operation for hyper- 
tension, March, 1359 
Agranulocytic angina, /n/y, 103-122 
Air embolism in artificial pneumo- 
thorax, Nov., 908 
Albuminuric retinitis, Jan., 1236 
Alcohol in production of pellagra 
July, 60 

of sprue, July, 63 

injection in glossopharyngeal neu- 
ralgia, Jan., 1029_ 
in occipital neuralgia, Jan., 1030 
in superior laryngeal neuralgia, 
Jan., 1029 

in trigeminal neuralgia, Jan., 


parapharyngeal, Jan., 1152 
pelvic, gonorrheal, Nov., 921 | 

subperichondrial, Jan., 1051 ' 

suburethral, gonorrheal, Nov., 922 
Absorption, gastro-intestinal, clinical 
factors, March, 1685-1693 
Acctyl-^-methylcholine in arterial hy- 
_ pertension, March, 1351 
m paroxj'smal tachycardia, Nov., 
860 


Acetylcholine in arterial hypertensio 
March, 1350 

Achlorhydria in conditions other th: 

pernicious anemia, Jnly, 48 
Achlorhydric anemia, simple, July, < 
Acidosis diabetic, in children, preve 
t'on, Aliy, 279 
Acrodj-nia, Nov., 957 
ACTomegaly, Nor., 822-824 
Addison E disease, diagnosis and trei 
ment. Sept., 383-398 
mH therapy, Nov., 959-965 
Adtan anemia. See Anenda, ^ 

'^hildr 


1018-1027 

intraspinal, .for pelvic pain, Jan., 
1133 

paravertebral, for angina pectoris, 
March, 1330 

use of, in angina pectoris, Nov., 884; 
Jan., 1104 

Alcoholic neuritis, July, 68; Nov., 
951 

Alcoholism, acute, convulsions in, 
Jtdy, 244 

Alkyl nitrates in arterial hyperten- 
sion, March, 1347 
Allergic cleanliness, March, 1481 
Allergy, March, 1467 

in children, abdominal pain in, 
March, 1612 

Alopecia areata, Jan., 1242; March, 
1631 

Amenorrhea, March, 1453 
Amidopyrine in causation of agranulo- 
cytic anrina, Jvly, 110-118 
^^^ophylliii in heart disease, Marche 

Amputation of cervix in gonorrhea 
Nov., 917 ’ 

in angina pectoris, Jan., 


1695 



i6g6 


CUMULATIVE INDEX 


Amyloid nephrosis, proteosnria in, 
177-184 

Amyloidosis, Congo red test, July, 179 
Anemia, achlorhydric, simple, July, 69 
addisoaian. See Anemia, perni- 
cious. 

after gastrectomy and gastro-en- 
terostomy, July, 67 
deficiency, July, 37 
Dibothriocephalus latus, July, 64, 
65 

hypochromic, idiopathic, July, 69, 
72 

in inoperable cancer, treatment, 
July, 201 _ 

in rheumatoid arthritis, treatment, 
March, 1372 

intestinal malabsorption and, 
March, 1689 
macro^ic, July, 38 
tropical, July, 66 
mth mechanical defects in gastro- 
intestinal tract, July, 67 
microcytic, July, 59, 69 
nutritional, July, 37-77 
of pregnancy, July, 39, 65 
pernicious, July, 37-59; March, 1496 
as deficiency disease, Sept., 469 
comparison with pernicious leuko- 
penia, July, 105 

neurological manifestations and 
their treatment, y«/y, 79-89 
secondary, classification, July, 91 
treatment, July, 91-101 
Angina, agranulocytic, July, 103-122 
pectoris in gallbladder disease, Nov., 
654 

pain simulating, Jan., 1077 
treatment, Nov., 88(1-887; Ja?i., 
1085-1111; March, 1321, 1330, 
1333 

Anorexia in inoperable cancer, treat- 
ment, July, 197 

Antitoxin, diphtheria, therapeutic use, 
2Iarcli, 1401 

meningococcus, March, 1423 
scarlet fever, Jan., 1285; March, 
1389 

staphylococcus, March, 1426 
tetanus, Jan., 1284 i 

Antophysin, No?., 818 
Antuitnn, Nov., 818 
Aorta and its larger branches, em- 
bolism and thrombosis of, July, 159- 

I'O . . , 

Aortic regurgitation, murmurs ot, 
March, 1513 

stenosis, calcareous. Sept., 487-497 
Appendicitis, acute, atypical, diag- 
nosis, July. 165-194 
in children, March, 1606 


Appendicitis in scarlet fever, treat- 
ment, March, 1398 
pain in, Jan., 1122, 1124 
Apple diet in diarrhea of infants and 
children, July, 301-305 
Arm, epitheliomas of, simulating en- 
dothelioma, sarcoma and sporo- 
trichosis, Sept., 605-610 
! Arrhythmia in gallbladder disease, 
Nov., 658 

Arsenic in treatment of secondaiy an- 
emias, July, 99 
Arsenical neuritis, Nov., 955 
Arterial hypertension, treatment, 
July, 133-149; March, 1343-1365 
Arterial hypotension, Noc., 865-871 
Arteriosclerosis associated with hy- 
pertension, July, 139 
eye symptoms, Jan,, 1209 
Arteriosclerotic retinitis, Jan., 1210 
Arteriovenous fistula, congenital, 
Sept., 525-533 

Arthritis, acute, convalescence from, 
management, March, 1374 
chronic infectious, fever therapy in, 
Sept., 590 

inactivation by jaundice, Sept., 
573-583 

relief by cholecystostomy and 
cholecystectomy, Nov., 697 
gonorrheal, fever therapy, Sept., 
559, 589; March, 1369 
treatment, March, 1368-1370 
menopausal, July, 218 
of feet, pain in, Jan., 1071 
postoperative, acute, identification 
of, Sept., 560-566 
prevention and treatment, 
Sept., 566-573 

rheumatoid, treatment, March, 
1370-1375 
Arthrodesis for sciatic pain, Jan., 103S 
Ascbbeim-Zondek test, March, 1452 
Ascorbic acid. Sept., 482 
Asthenia, neurocirculatory, March, 
1534-1545 

Asthma, diagnosis and treatment, 
March. 1467-1492 
fever therapy, Sept., 591 
simulating tracheal and bronchial 
obstruction, Sept., 453 
Atelectasis, massive. Sept., 457 
Aural vertigo, .March, 1619 
Auricle of ear, pain in, relief, Jan . 

1050-1054 , . 

Auricular fibrillation, Sept., 511-31? 

quimdine therapy, March, 132o 
Austin-F'lint murmur, .March, loli 
Autohemotherapy in pruritus, .iW’., 

962 

Autovaca’nation, Jar., 1260 
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Bacillus diphth^ae, rapid culture 
method, Nov., 736 

Backache, relief of, Jatt., 1033-1038 
Barbiturates as soporifics, March, 

1600 

Bartholin’s gland, gonorrheal abscess, 
Nov., 919 

Basedow’s disease, eye sj'mptonis, 
Jaa., 1204 

Basophilism, pituitarj', Nam., 831 
Beard, ringvvonn of, March, 1638 
Bed-wetting, July, 287 
Beriberi, July, 68 

in gastro-inteslinal disease or ab- 
normality, Sept., 468, 469 
vitamin deficiency in, Sepl., 481 
Bczold’s abscess, Jaii., 1045 
Bile, laboratory’ study, 680-684 
pigment in secondary anemias, July, 
100 

Biliary calculi. See CholelilUiasis. 
colic, Nm., 642; Jan., 1118, 1124 
disease following cholecystectomy 
for stones, Non., 689 
drainage, nonsurgical, Nm., 677-688 
dyskinesia, Nov., 669, 673 
Biopsy, endometrial, March, 1440_ 

Birth injuries, cerebral, convulsions 
due to, July, 249, 254 
corrective motor education in, 
Nov., 807-815 
Bismuth subnitrate in arterial hyper- 
tension, March, 1348 
Black dot of scalp, Jan., 1248 
tongue, July, 59 
Bladder neck masses, gonorrheal 
Nor., 924 

Blastomycosis, of skin, March, 1646 
cutaneous tuberculosis simulat 
iiig, .Sepl., 613, 617 
Blood, cholesterol determinations, 
.1(11?., lit)/ 
cl„i ling function, diets to increase 
.111(1 decrease, Nov., 989-999 
'bscrasia, atypical, jaundice arising 
from, .Sept., .S45-5.50 
111 relation to bone marrow fail- 
ure, .Mtin!:, 1525 

I'oiie, giant-ccll tumor, roentgen 
irealmcnl. Sept., 601 
niarrow failure, sequence of events 
in, clinical importance. March, 
1525-15,11 

Bliiii. abscess, eve symptoms, Jati., 
1211 - J 1 

defects, congenital, conv-ulsions due 
lo, J?(ly, 2,S1. 254 
tumors, eye symptoms, Jn>?., 1217 
g.astro-intcstinal manifestations, 
.'(.•11., 12(>0 

headache in, Jan., 1203 
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Brain, tumors, pain about oral caA-ity 
in, Jan., 1065 

Breast conditions, treatment, March, 
1451 

Breath, uremic, July, 237 
Brodie’s serum in poliomyelitis pro- 
phylaxis, Nov., 742 

Bronchiectasis, abdominal pain in, 
Jan., 1116 

treatment, Jan., 1171 
Bronchopneumonia, tuberculous, in 
children, Nov., 717, 718 
Bronchus, obstruction of, clinical and 
bronchoscopic findings. Sept., 453- 
462 

Burning tongue, Jan., 1065 


Calcareous aortic stenosis, Scpl., 
487-497 _ 

Calcium bilirubin masses in bile, Nov., 
681 

Calculus, biliary. See Cholelithiasis. 
Carbon monoxide polyneuritis, Nov., 
958 

Carcinoma, inoperable, treatment, 
July, 195-204 

multiple, complicating chronic ul- 
cerative colitis, Sept., 408-410 
of bronchus causing obstruction, 
Sept.,i55 

of cervical stump after hysterec- 
tomy, Se^t., 352 

of cervix, diagnosis, March, 1443 
incidence. Sept., 350 
pain in, relief, Jan., 1133 
of colon, cooperative management. 
Sept., 619, 621, 625 
of kidney, roentgen treatment 
Sept., 601 

of lungs, bronchial obstruction in 
Sept., 456 

of skin, roentgen treatment, Sebt 
599 ^ ■' 

of small intestine. Sept., 366 
of thyroid gland, roentgen treat- 
ment. Sept., 600 

roentgen therapy, Sepl., 598-603 
Cardiac neurosis, March, 1533 
Cardiospasm in gallbladder disease 
Nov., 653 ’ 

Carotene, Sept., 479 
Carotid sinus dizziness and svnmn., 
March. 1624 

Caruncle, urethral, Nov., 923 
Cataract, diabetic, Jan., 1232 
Catarrhal jaundice, bilrary drainsp 
in, therapeutic r-alue, Nov., 685 
Cauterization of cervix for cerv,Vf 
. 5ept., 354 

in gonorrhea, Nov., 9lS, 9jg 
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Cerebral accidents, coma of, treat- 
ment, Jan., 1270 

birth injuries, convulsions due to, 
July, 249, 254 

corrective motor education in, 
Nov., 807-815 

Cerumen, impacted, Jan., 1052 
Cervical adenitis in scarlet fever, 
treatment, March, 1395 
stump, carcinoma of, following hys- 
terectomy, Sept; 352 
Cervicitis, Sept., 349 
cautery treatment. Sept., 354; Nov., 
915, 918 

Elliott heat treatment, Sept., 353 
Cervix uteri, amputation of, in gonor- 
rhea, Nov., 917 

carcinoma of, diagnosis, March, 
1443 

pain in, relief, Jan., 1133 
erosion, congenital, March, 1441 
gonorrhea of, treatment in nulli- 
parous, Nov., 918 
in parous. Not., 914 
lesions of, Sepl., 347-357 
Cevitamic acid. Sept., 482 
Chickenpox, immunization, Jan., 1290 
Children, diseases of, symposium on, 
Nov., 701 

Chloral as soporific, March, 1599 
Choked disk in brain abscess, Jan., 
1215 

in brain tumor, Jan., 1217 
Cholangitis, A'ov., 665 
biliary drainage in, therapeutic 
value, A^OV; 687 

Cholecj'stectomy for stones, biliarj' 
disease following, A^ov., 689 
relief of chronic arthritis by. A'^ov., 
697 

Cholecystitis, chronic, diagnosis, A'ov., 
641-648 
lenta, A^ov., 665 
Cholecj'stography, Nov., 644 
Cholecystopathica spastica, Nov., 670 
Cholecystostomy, relief of chronic ar- 
thritis by, Nov., 697 
Cholelithiasis, cholecystKtomy for, 
biliarj' disease following, manage- 
ment, JVov., 689 
diagnosis, iVor,, 641-648 
Cholesterin crystals in bile. Nov., 681 
Cholesterol in blood, determinations, 
Jan., 1167 

Chordotomy for peMc pain, Jan., ( 
1140 I 

Chorea in children, lever therapy. 
Sept., 591; Nov., 771-784 
Choreo-athetosis, Nov., 808, 809 
Chvostek's sign in tetany, July, 242, 

255 


Cinchophen in acute postoperative 
gout. Sept., 570 
Climacteric. See Menopause. 
Clotting function of blood, diets to 
influence, Nov., 989-999 
Cold test in hypertension. Sept., 51S 
Colds, common, March, 1499-1504 
in infants and children, Nov., 745- 
750 

Colic, biliary, Nov., 642; Jan., HIS, 
1124 

in infants, March, 1609 
renal, Jan., 1119, 1124 
Colitis in children, March, 160S 
mucous, Jan., 1123, 1128 
ulcerative, chronic, management. 
Sept., 403-107 

two carcinomas complicating 
Sept., 408-410 

idiopathic, in children, March, 
1673-1683 

regional. Sept., 411-422 
Colon, carcinoma of, cooperative man- 
agement, Sept., 619, 621, 625 
disturbances in gallbladder disease, 
Nov., 662, 663 

irritable, pain in, Jan., 1123, 1127 
spastic, in children, March, 1608 
Colposcopy, March, 1443 
Coma, diabetic. See Diabetic coma. 

treatment, Jan., 1265-1271 
Communicable diseases, recent devel- 
opments, Nov., 731-744; Jan., 1277- 
1290 

Complement fi.xation test in tuber- 
culosis in children, Nov., 724 
Congestive heart failure, management, 
March, 1563-1570 

Congo red test in amyloidosis, July, 179 
Conization in gonorrhea of ccrvi.v, 
Nov., 914 

Constipation in pregnancy, March, 
1664 

Convalescent serum in measles, Jan., 
1288 

in poliomyelitis, Jan., 1290 
in scarlet fever, March, 1393 
Convulsions, July, 233-246 

epileptic, July, 259-264; .March, 
1583-1595 

epileptiform, July, 260 
in children, diagnosis and treatment 

July, 247-265 
jacksonian, July, 260 
Copper in treatments at seconiJory 
anemias, July, 99 
Corns, Jan., 1072 

Coronary disease, pain simtilaluK- 
y.j« , 1077 108! 

occlusion, abdominal pain m, Jan., 
1116 



CUMULATIVE INDEX 


1699 


Coronao' occlusion, acute, Sepl., 499- 
510 

seasonal incidence in Philadel- 
phia, Jvly, 151-157 
thrombosis, anp;ina pectoris and, 
differentiation, Jan., 1085 
treatment, Nov., 873-880, 887 

Crjiitococcosis epidermica, March, 
1610 

Cucurbocitrin in arterial hyperten- 
sion, March, 1352 

Culture medium, Lowenstein’s, in tu- 
berculosis, Nov., 722 

Cutaneous. See Skin. 

Cysts, nabothian. Sept., 349 
tubal, in female gonorrhea, Nov., 
920 


Dalryuple’s sign, Jan., 1208 
Deficiency anemias, July, 37 
diseases, intestinal absorption in, 
March, 1688 

methods of production. Sept., 468 
occurrence of. Sept., 466, 474 
Dehydration in inoperable cancer, 
tr^tment, July, 202 
Delirium in pneumonia, treatment, 
July, 14 

Dene^ation of kidney for hyperten- 
sion, March, 1359 

of suprarenal glands for hyperten- 
sion, March, 1358 


Dibothriocephalus latus anemia, July, 
64, 65 

Dick test, 7^a»., 1285 
Diet, apple, in diarrhea of infants and 
children, July, 301-305 
“bleeding" and “clotting," Nov., 
989-999 

diabetic, for children, July, 274 
elimination, in hay fever and 
asthma, March, 1482, 1490_ 
in angina pectoris, Jan., 1097 
in congestive heart failure, March, 
1564 

. in coronary thrombosis, Nov., 876, 
887 

in pneumonia, July, 15, 17 
in pregnancy, March, 1663, 1668 
in rheumatoid arthritis, March, 1371 
Karell, July, 174 
ketogenic, in epilepsy, July, 263 
Dietary treatment of hypertension, 
July, 144; Afarch, 1353 
of inoperable cancer, July, 197 
of nephritis with vascular and 
cardiac complications, July, 
175 

of secondary anemias, July, 97 
recent advances, iJarch, 1493- 
1498 

Digitalis in congestive heart failure, 
March, 1566 

in nephritis with vascular and car- 
diac complications, July, 174 


Dental field, pain in, Jan., 1057-1066 Digitalization in pneumonia, July, 14 


Dermatomycosis, March, 1641 
Dermatopolyneuritis, Nov., 957 
Dermatoses, pruritus of, Nov., 979 
Deryl-H^ apparatus, July, 31 
Desensitization in hay fever and 
asthma, Aiarch, 1483, 1555 
Diabetes, abdominal pain in, March, 
1613 

eye symptoms, Jan., 1231 


Diphtheria antitoxin, therapeutic use, 
March, 1401 

bacillus, rapid culture method, 
Nm., 736 

Schick test, Jan., 1282 
toxoid for immunization, Nov., 736; 
Jan., 1281 

treatment, March, 1401-1406 
with heart involvement, Nov., 737 


in children, insulin in, Nov., 791-805 1 Diphtheritic polyneuritis, Nov., 955 

management, Ji/fy, 273-286 

Diabetic coma in children, treatment, 

Nov., 800 

treatment, Jan., 1268 
polyneuritis, Nov., 956 
Diagnostic methods, new, in gyne- 
cology, March, 1439 
Diaphragmatic hernia, anginal pain 
m, Jan., 10S3 


Diuretics in congestive heart failure, 
March, 1568 

in nephritis with vascular and car- 
diac complications, July, 174 
Diverticula, Meckel’s, Sept., 372, 373 
of small intestine, Sept., 372 
Diverticulitis, Sept., 374 
perforation in, management. Sept., 
407 


pleurisy, abdominal pain in, Jan., Dizziness, significance and treatment 

IIKS ir 7. > 


March, 1617, 1621-1626 


pk- r f. . , juarcn, iOi/, loz 

(hni fn Drugs, convulsant, poisoning in chil- 


dict in, JiJv, 301-305 
Uiastohc murmurs, Jlfarcli, 1513 
•i^tncrmy in gonorrhea of cennx, 
• 014 


Diathesis, cxudatlv 


e, July, 326 


dren by, July, 256 
in causation of pernicious leuko- 
penia, July, 110-118 
poisoning by, treatment, Jan., 1268 
Ductus arteriosus, patent, March, 1517 
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•Duroziez’s sign, March, 1513 
Dwarfism, pituitary, Nov., 825, 826 
Dysinsulinism, July, 233 
Dyskinesia, biliary, Nov., 669, 673 
Dysmenorrhea, Jan., 1132; March, 
1456 

Dyspareunia, July, 267, 268 
Dyspepsia in gallbladder disease, Nov., 
642 

Dystrophy, adiposogenital, Nov., 826- 
830 


Ear drof>s, Jan., 1042 
drum, blue, Jan., 1048 
paracentesis of, Jan., 1042 
rupture of, traumatic, Jan., 1054 
foreign bodies in, pain due to, Jan., 
1052 

Earache, reflex, Jan., 1054 
treatment, Jan., 1039-1055 
Eclampsia, threatened, March, 1669, 
1670 

Eiclamptic uremia, acute, July, 236, 
238 

Ectropion of cervix. Sept., 349 
Eczema, contact, July, 319-324 
in infancy and childhood, July, 325- 
331 

mycoticum, March, 1641 
of ear, Jan., 1050 

Edema, stasis, in thrombophlebitis. 
Sept., 542 

in varicose veins. Sept., 538 
Elimination diet in hay fever and 
asthma, March, 1482, 1490 | 

Elliott heat treatment of cervicitis, , 

Sept., 353 I 

Embolectomy, July, 168 j 

Embolism, air, in artificial pneumo- 
thorax, -Vcr., 90S 

of aorta and its larger branches, 
July, 159-170 

pulmonary, simulating coronaiy dis- 
ease, Jan., 1079 
Embr\-oma of testis. Sept , 599 
Emotional faaors in epilep 5 \', Mcnh, 
1591, 1594 

storm, severe abdominal pains fol- 
lowing, Sept., 3‘t9— 402 
Empyema complicating pneumonia, 
surgical management, Juti.. 50-43 
in scarlet fever, treatment, Marc!:, 
1398 

Encephalitis, epidemic, e>e s;. rnp- 
toms. Jar.., 1228 
p-astvaccinal. Jar . I2'0 
Encephalupath\, h y[-rner.s.% e, 

238 

Endocarditis in scarlet fe-. er, treat- 
ment, Ma'S:, 1397 


Endocrine therapy. See Hormone 
therapy. 

Endometrial biopsy, March, 1440 
Enterocolitis, ulcerative, regional 
Sept., 411-122 

Enuresis in childhood, causes and 
treatment, July, 287-294 
Ephedrine in hay fever and asthma, 
March, 1478 

Epidermophytide, March, 1644 
Epidermophytosis, March, 1641 
Epilepsy, July, 259-264; March, 1583- 
1595 

Epileptiform convulsions, July, 260 
Epiphyses, separation of, Nov., 830 
Epitheliomas of arm simulating entlo- 
thelioma, sarcoma and sporo- 
trichosis, Sept., 605-610 
of ear, Jan., 1054 

Epitul>erculosis, roentgen findings, 

_ Nov.. 715 

Erb's sign in tetany, July, 255 
Erosio interdigitalis, March, 1644 
Erosion of cervix, .Sept., 349 

cautery treatment. Sept., 354 
congenital, Afarch, 1441 
Erysipelas of auricle, Jan., 1051 
I Er>'thematous lupus, visceral lesions 
of, July, 333-346 
Er>'thrasma, March, 1619 
Erythredema prilyneuritis, .Vi/v., 957 
Estrin, March, 1462 
in amenorrhea, March, 1454 
in dysmenorrhea, .March, 14 57 
in menopause, July, 220 224; 
March, 1462 

in urine, test, .March, 1440 
Ethyl iodide inhalations in epidermo- 
phjtosis, .March, 164 5 
in tinea, .March, 1657 
E\'a[xjrated milk for infants, .Sou , 787 
Eversion of cerv IX, Sept, 519 
Ewing's tumor, rtaentgen ilierapy, 
.Sept . 602 

Exophthalmic goiter, e'.e s% mjiroriM, 

Jan . \20\ 

Extremities, mcre.ised length m arte- 
riovenous IlsTula, 'irf,: 4 J 0 51 -, 
\enoU5 ilivras<.-s ''rp: <54 rjj 

Exudative diatties.s, Jui .. 5.", 

EvegroundT ex.ir;nria^io:i J in , llO*. 

Ev e=. exan. in at ion J :r ll-V 

in acu'e I’ed lu;jn'i erv 

the.'t-a’oi’j^ J :ii . 5 5. 

Tl.'r ijV : ' Valc*' iC .'ef 

erald^-a-,- 11-7 I 5 7 

Eve-ra-. t .Ice -v 1292 


ifij - 
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Fainting attacks, March, 1622 
Favus of scalp, Jan., 1249; March, 

1636 . . , , 

Febrile diseases in infants, convul- 
sions due to, July, 252 
Feeding, infant, difficult cases, Nov., 
785-789 ^ ^ 

Feet, painful, relief of, Jan., 1067 
1075 

Ferments, panCTeatic, Nov., 683 
Ferr>'’s meningococcus antitoxin, 
March, 1423 I 

Fever in acute appendicitis, July, 193 
therapy. Sept., 58^595 

in chorea in children, Stpl., 591; 
Nov., 771-784 

in gonococcal arthritis. Sept., 551- 
559, 589; March, 1369 
in rheumatoid arthritis, March, 
1372 

Fibrositis, chronic, inactivation by 
jaundice. Sept., 573-583 
Fistula, arteriovenous, congenital, 
Sept., 525 _ 

gastrojejunocolic, anemia with, 
July, 67 

of small intestine. Sept., 377 
Fits, March, 1583-1595 
Flush, menopausal, July, 215 
Foci of infection, removal in arthritis, 
March, 1371 
Follutein, Nov., 818 
Foods, Vtamin content, advisability 
of increasing, Sept., 472 
Foot, march, Jan., 1075 
strain, Jan., 1073 

Foreign bodies in bronchus causing 
obstruction, Sept., 457 
in ear, pain due to, Jan., 1052 
Fractures of ribs, pain in, simulating 
coronarj- disease, Jan., 1081 
of skull, ej’e sjTuptoms, Jan., 1238 
Friction rubs, pericardial, March 
151(> 

Friedman test, March, 1452 
Frigidity in female, March, 1448 
I rohlich's syndrome, Nov., 826-830 
Frostbite of car, Jan., 1053 
Fundus, eye, examination, Jan., 1201 
Fungi in external ear, Jan., 1050 
Fungus diseases of skin, March, 1633 
Furunculosis of ear, Jan., 1049 


’XI xstt-N s sign in sacro-lliac lesions. 
Jan., 1030 

’..Uctose tolerance lest, Jan., 1167 
’..l.W.nJjtj biliary drainage 

in, diagnostic, Nov., 679 
iheragK'uiic value, .Xnv., 687 
'^■-•■gno^is. AV;., (;41-04S 


649- 


, 666 


Gallbladder disease, metabolic dis- 
turbances in, Nov., 664 
pancreatic disease associated 
with, •Afnn., 664 
symposium on, Nov., 639 
symptoms, atypical, Nov., 

675 

dyskinesia, Nov., 669, 673 
functional disturbances, Nov., 
treatment, Nov., 672 
stasis, Nov., 669 
vertigo, Nov., 653 
Gallstones. Cholelithiasis. 

Gas pains, postoperative, Jan., 1125 
Gasserian ganglion, sensory rewt avml- 
sion, for trigeminal neuralgia, Jan., 
1028 

Gastrectomy, anemia follownng, July, 

67 

Gastric juice in relation to pernicious 
anemia, July, 41 

lavage for diagnosis of tuberculosis, 
Nov., 721 

resection for peptic ulcer, recur- 
rences after, Sept., 451 
tetany, July, 242 

Gastroduodenostomy, lateral, for pep- 
tic ulcer, recurrence after. Sept., 434 
Gastro-enterostomy for peptic ulcer, 
recurrent and anastomotic ulcer 
after, Sept., 441 

Gastro-intestinal manifestations of 
systemic disease and their differ- 
ential diagnosis, Jan., 1251-1263 
Gastrojejunal ulcer following gastro- 
enterostomy, Sept., 442 
tract, absorption in, clinical factors, 
March, 1685-1693 
in development of deficiency dis- 
eases, Sept., 468 

Gastrojejunocolic fistula, anemia with, 
July, 67 

Gastrotomy, anemia following, July, 
67 

Giant-cell tumor of bone, roentgen 
treatment. Sept., 601 
Giardia intestinalis in bile, Nov., 680 
Gifford’s sign, Jan., 1208 
Ginger paralysis, Nov., 953 
Glaucoma, headache in, Jan., 1203 
Glomendonephritis in scarlet fever 
treatment, March, 1396 ’ 

Glossitis, atrophic, nutritional factors. 
July, 59 

Glossophaiymgeal neuralgia, relief of 
Jan., 1028 ’ 

Goiter, exophthalmic, eye symptoms 
Jan., 1204 

toxic, treatment, March, 1377 
Gonadal insufficiencies, pituitary, 
-tor., 832 •” 
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■Duroziez's sign, March, 1513 
Dwarfism, pituitary, Nov., 825, 826 
Dysinsulinism, July, 233 
Dyskinesia, biliary, Nov., 669, 673 
Dysmenorrhea, Jan., 1132; March, 
'1456 

Dyspareunia, July, 267, 268 
Dyspepsia in gallbladder disease, Nov., 
642 

Dystrophy, adiposogenital, Nov., 826- 
830 


Endocrine therapy. See Hormone 
therapy. 

Endometrial biopsy, March, 1440 
Enterocolitis, ulcerative, regional, 
Sept., 411-122 

Enuresis in childhood, causes and 
treatment, July, 287-294 
Ephedrine in hay fever and asthma, 
March, 1478 

Epidermophytide, March, 1644 
Epidermophytosis, March, 1641 
Epilepsy, July, 259-264; March, 1583- 
1595 


Ear drops, Jan., 1042 
drum, blue, Jan., 1048 
paracentesis of, Jan., 1042 
rupture of, traumatic, Jan., 1054 
foreign bodies in, pain due to, Jan., 
1052 

Earache, reflex, Jan., 1054 
treatment, Jati., 1039-1055 
Eclampsia, threatened, March, 1669, 
1670 

Eclamptic uremia, acute, July, 236, 
238 

Ectropion of cervix, Sept., 349 
Eczema, contact, July, 319-324 
in infancy and childhood, July, 325- 
331 

mycoticum, March, 1641 
of ear, Jan., 1050 

Edema, stasis, in thrombophlebitis. 
Sept., 542 

in varicose veins. Sept., 538 
Elimination diet in hay fever and 
asthma, March, 1482, 1490 
Elliott heat treatment of cervicitis. 
Sept., 353 

Embolectomy, July, 168 
Embolism, air, in artificial pneumo- 
thorax, Nov., 908 

of aorta and its larger branches, 
July, 159-170 

pulmonary, simulating coronary dis- 
ease, Jan., 1079 
Embryoma of testis. Sept., 599 
Emotional factors in epilepsy, March, 
1591, 1594 

stonrii severe abdominal pains fol- 
lowing, Sepl,y 399^02 
Empyema complicating pneuinonia, 
surgical management, July, 3t>-44 
in scarlet fever, treatment, March, 
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Encephalitis, epidemic, eye symp- 
toms, Jan., 1228 
postvaccinal, Jan., 12au 
En^phalopathy, hypertensive, July, 


Epileptiform convulsions, July, 260 
Epiphyses, separation of, Nov., 830 
Epitheliomas of arm simulating endo- 
thelioma, sarcoma and sporo- 
trichosis, Sept., 605-610 
of ear, Jan., 1054 

Epituberculosis, roentgen findings, 
A^ov., 715 

Erb’s sign in tetany, July, 255 
Erosio interdigitalis, March, 1644 
Erosion of cervix. Sept., 349 

cautery treatment. Sept., 354 
congenital, March, 1441 
Erysipelas of auricle, Jan., 1051 
Erythematous lupus, visceral lesions 
of, July, 333-346 
Erythrasma, March, 1649 
Erythredema polyneuritis, Nov., 957 
Estrin, March, 1462 
in amenorrhea, March, 1454 
in dysmenorrhea, March, 1457 
in menopause, July, 220-224; 
March, 1462 

in urine, test, March, 1440 
Ethyl iodide inhalations in epidermo- 
phytosis, March, 1643 
in tinea, March, 1637 
Evaporated milk for infants, Nov., 787 
Eversion of cervix, Sept., 349 
Ewing's tumor, roentgen therapy. 
Sept., 602 

E.xophthalmic goiter, eye symptoms, 
Jan., 1204 

Extremities, increased length, in arte- 
riovenous fistula. Sept., 526, 528 
venous diseases. Sept., 535-543 
Exudative diathesis, July, 326 
Eyegrounds, examination, Jan., 1198 
Eyes, examination, Jan., 1189 

in acute disseminated lupus ery- 
thematosus, July, 337 
symptoms, diagnostic value in gen- 
eral disease, Jan., 1187-1239 
Eyestrain, headaches due to, Jan., 1202 


Endocarditis in ^r'et fever, treat 
ment, March, 1397 


Facial neuralgia, relief of, Jan., 1017- 
1028 
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Fainting attacks, March, 1622 
Fa\ms of scalp, Ja7t., 1249; March, 
1636 

Febrile diseases in infants, convul- 
sions due to, July, 252 
Feeding, infant, difficult cases, Nov., 
(85-789 

Feet, painful, relief of, Jan., 1067- 
1075 

Ferments, pancreatic, Nov., 683 
Ferrj’’s meningococcus antitoxin, 
March, 1423 

Fever in acute appendicitis, July, 193 
therapy, Sepl., 585-595 
in chorea in children, Sepl., 591; 
Nov., 771-784 

in gonococcal arthritis, Sepl., 551— 
559, 589; March, 1369 
in rheumatoid arthritis, March, 
1372 

Fibrositis, chronic, inactivation by 
jaundice, Sepl., 573-583 
Fistula, arteriovenous, congenital. 
Sept., 525 

gastrojejunocolic, anemia with, 
July, 67 

of small intestine, Sepl., 377 
Fits, March, 1583-1595 
Flush, menopausal, July, 215 
F(x5 of infection, removal in arthritis, 
March, 1371 
Follutein, Nm., 818 
Foods, vitamin content, advisability 
of increasing, Sept., 472 
Foot, march, Jan., 1075 
strain, Jan., 1073 

Foreign bodies in bronchus causing 
obstruction. Sept., 457 
in ear, pain due to, Jan., 1052 
Fractures of ribs, pain in, simulating 
coronary disease, Jan., 1081 
of skull, eye symptoms, Jan., 1238 
r riction rubs, pericardial, March, 
1516 

Friedman test, March, 1452 
Frigidity in female, March, 1448 
Fruhlich's syndrome, Nov., 826-830 
Frostbite of ear, Jan., 1053 
Fundus, eye, examination, Jan., 1201 
Fungi in external ear, Jan., 1050 
Fungus diseases of skin, March, 1633 
Furunculosis of ear, Jan., 1049 


I’^i-NstEX s sign in sacro-iliac lesions, 
1036 

Jjalactosc tolerance test, Jan., 1167 
^•.albladdcr disease, biliarj’ drainage 
in, diagnostic, Nov., 679 
therapeutic value, Nov., 687 
diagnosis, .Vor., 641-648 


Gallbladder disease, metabolic dis- 
turbances in, Nov., 664 
pancreatic disease associated 
with,_jVor., 664 
symposium on, Nov., 639 
symptoms, atypical, Nov., 649- 
675 

dyskinesia, Nov., 669, 673 
functional disturbances, Nov., 666 
treatment, Nov., 672 
stasis, Nov., 669 
vertigo, Nov., 653 
Gallstones. See Cholelithiasis. 

Gas pains, postoperative, Jan., 1125 
Gasserian ganglion, sensory root avul- 
sion, for trigeminal neuralgia, Jan., 
1028 

Gastrectomy, anemia following, July, 

67 

Gastric juice in relation to pernicious 
anemia, July, 41 

lavage for diagnosis of tuberculosis, 
Nov., 721 

resection for peptic ulcer, recur- 
rences after. Sept., 451 
tetany, July, 242 

Gastroduodenostomy, lateral, for pep- 
tic ulcer, recurrence after, Sept., 434 
Gastro-enterostoray for peptic ulcer, 
recurrent and anastomotic ulcer 
after. Sept., 441 

Gastro-intestinal manifestations of 
systemic disease and their differ- 
ential diagnosis, Jan., 1251-1263 
Gastrojejunal ulcer following gastro- 
enterostomy, Sept., 442 
tract, absorption in, clinical factors, 
March, 1685-1693 
in development of deficiency dis- 
uses, Sept., 468 

Gastrojejunocolic fistula, anemia with. 
Jtdy, 67 

Gastrotomy, anemia following, July, 
67 

Giant-cell tumor of bone, roentgen 
treatment. Sept., 601 
Giardia intestinalis in bile, Nov., 680 
Gifford’s sign, Jan., 1208 
Ginger paralysis, Nov., 953 
Glaucoma, headache in, Jan., 1203 
Glomerulonephritis in scarlet fever 
treatment, March, 1396 
Glossitis, atrophic, nutritional factors 
' July, 59 

Glossopharyngeal neuralgia, relief of 
Jan., 1028 

Goiter, exophthalmic, eye symptoms. 
Jan., 1204 

toxic, treatment, March, 1377 
^j^^^l^^insufficiencies, pituitary, 
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Gonococcal arthritis, treatment, Sept., 
551-S59, 589; March, 1368-1370 
urethritis, fever therapy. Sept., 588 
Gonorrhea in women, Nov., 911-914 
treatment, Nov., 914-926 
Gonorrheal vulvovaginitis in children, 
March, 1445 

Gout, postoperative, acute, identifica- 
tion of. Sept., 560-566 
prevention and treatment. 
Sept., 566-573; March, 1375 
Gradenigo's syndrome, Jan., 1046 
Graham test in gallbladder disease, 
errors in interpretation, Nov., 678 
Grand mal, July, 260 
Granulocytoclastic crisis, July, 115 
Granulomata of ear, Jan., 1054 
Graves’ disease, eye symptoms, Jan., 
1204 

Growth in children, July, 307-317 
Gynecological lesions, pain in, Jan., 
1122, 1131 

Gynecology, medical, recent advances, 
March, 1439-1466 


Heart, pain in region of, March, 1533- 
1545 

soldier's, March, 1534 
Hegar’s sign, March, 1661 
Hemolytic crisis, acute. Sept., 548, 549 
jaundice. Sept., 545, 549 
Hemoptysis in pulmonary tubercu- 
losis, mana^ment, Nov., 901-904 
Hepatitis, biliary drainage in, thera- 
peutic value, Nov., 687 
Hernia, diaphragmatic, anginal pain 
in, Jan., 1083 

Herpes zoster of auricle, Jan., 1052 
Hexuronic acid, Sept., 482 
Hilar nodes, tuberculous, Nov., 711 
Hirsutism, March, 1442 
Histamine in arterial hj^pertension, 
March, 1349 

Hodgldn’s disease, abdominal. Sept., 
423-427 

itching in, treatment, Nov., 967- 
970 

Homosexuality, Nov., 938 
Hormone therapy, female, March, 


Hallux rigidus, Jan., 1074 

Hartmann’s solution in diabetic coma, 
Nov., 803 

Hay fever, diagnosis and treatment, 
March, 1467-1492, 1547-1562 

Head injuries, eye symptoms, Jan., 
1238 

Headache due to migraine, relief of, 
Jan., 1015 

eyestrain and, Jan,, 1202 
in brain tumor, Jan., 1203 
in glaucoma, Jan., 1203 
menopausal, July, 217 
pituitary, Nov., 833 
waldng, Jan., 1202 

Heart block, convulsions and uncon- 
sciousness in, July, 243 
frequency, July, 123-129 
treatment, July, 129-131 
disease, gastro-intestinal manifesta- 
tions, Jan., 1261 

in pregnancy, management, Nov., 
893-899 

organic, neurocirculatory asthenia 
complicating, March, 1543 
treatment, recent advances, 
March, 1321-1341 
disorderly action, Marc/;, 1534 
failure complicating chronic glom- 
erular nephritis, July, 171 
congestive, management, March, 
1563-1570 

involvement in diphtheria, Nov., 737 
murmurs, significance and interpre- 
tation, March, 1505-1518 


1462 

in Addison’s disease. Sept., 392- 
396 

in amenorrhea, March, 1453 
in arterial hypertension, March, 
1353 

in breast conditions, March, 1451 
in dysmenorrhea, March, 1456 
in functional metrorrhagia. Sept., 
361; March, 1459 
in menopause, July, 220, 221; 
March, 1462 

in pituitary disorders, Nov., SIS 
in secondary anemia, July, 100 
in sterility, March, 1449 
Hormones, urine tests for, March, 1440 
Hunt’s zoster auriculae, Jan., 1052 
Huntoon’s antibody solution in pneu- 
monia, July, 6 

Hydrocephalus, con\'ulsions due to, 
July, 251, 254 
Hydromyelia, March, 1577 
Hydrosalpinx, gonorrheal, Nov., 920 
Hyperinsulinism, July, 233 
Hypersensitiveness, tests for, March, 
1471 


Hypertension, July, 133 

arteriosclerosis with, July, 139 
cold test in. Sept., 518 
complicating chronic glomerular 
nephritis, July, 171 
essential. Sept., 517-524 

familial, July, 137; Sept., 517 
surnerv in. Sept., 522; March, 


1354 


latent. Sept., 521 
malignant, July, 134 
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HsTjertension, menopausal, July, 216 
treatment, Jtily, 133-149; March, 
1343-1365 

Hypertensive encephalopathy, July, 

, 238 

Hypertherm, Kettering, Sept., 585_ 
Hyperthyroidism, gastro-intestinal 
manifestations, Jan., 1258 
Hyperventilation tetany, July, 242 
Hypochromic anemia, idiopathic, I 
July, 69 I 

Hypoglycemia, July, 233 
convulsions of, July, 234 
Hypogonadism, pituitary, Nov., 828 
Hypoparathyroid tetany, July, 242, 
243 

H>'potension, Nov., 865-871 
Hysterectomy, carcinoma of cervical 
stump followingj Sept., 352 
Hysteria, traumatic, Nov., 838, 839 
Hysterical convulsions, July, 245 
in children, July, 260 


Icterus index, Jan., 1166 
Id eruption of scalp, Jan., 1248 
Ileitis, regional. Sept., 413 
Ileostomy in ulcerative colitis in chil- 
dren, March, 1680 
Ileum, ulcers of. Sept., 380 
Ileus, Sep/., 377 

Illumination tests of eye, Jan., 1195, 
1197 


Insomnia, menopausal, July, 218 
treatment, March, 1597-1601 

Insulin in diabetes of childhood, July, 
277; Nov., 791-805 

Intercourse, unsatisfactory, treatment 
of, July, 267 . . , r 

Intestinal absorption, clinical factors, 
March, 1685 

I anastomosis, multiple, macrocytic 
anemia following, July, 67 
obstruction in children, March, 1606 

Intestine, small, lesions of, other than 
peptic ulcer, Sept., 365-382 

Intracranial disease, abdominal pain 
in, March, 1614 
vertigo in, March, 1620 

Intradermal sldn test, March, 1473, 
1554 

Intussusception, Sept., 378; March, 
1605 

Iodine test for carcinoma of cervix, 
March, 1443 

Iron therapy in secondary anemias, 
Jtdy, 93-96 

Irritable colon, pain in, Jan., 1123, 
1127 

Itching, Nov., 971-980 
in Hodgldn’s disease, treatment, 
Nov., 967-970 

of vulva, March, 1445, 1446 
treatment, Nov., 980-987 


Immunity in newborn, Nov., 733 
Immunization against infectious dis- 
eases of childhood, Nov., 731-744; 
Jan., 1277-1290 

Impetigo contagiosa, March, 1627 
of newborn, March, 1630 
Indigestion, acute, anginal pain in. 
Jan., 1083 

in children, March, 1609 | 

Jcsding, difficult cases, Nov., 
/SS-189 

Infantile paralysis. See Poliomyelitis. 
Infantilism, pituitary, Nov., 825, 826 
infections, acute, in infants, con- 
vulsions due to, Jt/ly, 251, 252 
resistance to, vitamins and. Sept 

4/1 I r . 


roentgen treatment. Sept., 597 
infectious diseases of childhood, itr 
munization against, Nov., 731-74-1 
-'mi., 1277-1290 

Inflammatory conditions, roentge 
treatment. Sept., 597 
Inn'.fiJf'’ F’'''9..eonon-heal, Nov. ,97 

InflnlTV" "ledia, Jan., 1042 
ntluenzal mimmgitis, Nor., 76S 

treatmen 


Tacksontak convulsions, July, 260 
Jaeger’s test types, Jan., 1193 
Jake paralysis, Nov., 953 
Jaundice, catarrhal, biliary drainage 
in, therapeutic value, Nov., 685 
diagnosis and medical management. 
Jon., 1163 

four clinical types arising from 
atypical blood dyscrasia, Sept., 

I 545-550 

i hemolytic, Sep/., 545-549 

in abdominal Hodgkin’s disease, 
Nep/., 425 

in cholelithiasis, Nov., 644 
inactivation of chronic infectious 
arthritis and fibrositis by. Sept 
573-583 ^ ' 

with hepatic insufficiency, treat- 
ment, March, 1651-1657 
Jejunal ulcer following gastro-enter- 
ostomy, Sept., 442 
Joints, diseases of. Sept., 551-583 
Juvenile diabetes, July, 273-286 

Karell diet, July, 174 

1247, 1248: 
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Kctogcnic diet in epilepsy, July, 263 
Kettering liyperthcrm, Sept., 585 
Kidney, carcinoma of, roentgen treat- 
ment, Sep/,, 601 

denervation, for hypertension, 
March, 1359 

disorders, _ gastro-intestinal mani- 
festations, Jan., 1262 
in pregnanej’, prevention, July, 
295-299 

Koerner's syndrome, Jan., 1052 
Kolmer's serum in poliomyelitis pro- 
^pliylaxis, 742; Jan., 1290 
Kramm's approach to parapharjmgeal 
abscess, Jan., 1159 
Kraurosis vulvae, March, 1446 
Krueger's pertussis vaccine, Nov., 738, 
739; March, 1415 


LACiiRATioNs of cen'ix. Sept., 348 
Lamblia intestinalis in bile, Nov., 680 
Lary’ngeal neuralgia, superior, relief 
of, Jan., 1029 

Larjmgitis, earache in, Jau., 1055 
Lavage, gastric, for diagnosis of tuber- 
culosis, Nov., Ill 
Lead neuritis, Nov., 953 
poisoning, abdominal pain in, 
March, 1613 

in children, convulsions from, 
July, 257 

Leprous polyneuritis, Nov., 958 
Leukemia, chronic myelogenous. Sept., 
546, 549 

Leukopienia, pernicious, July, 103-122 
Leukoplakic vulvitis, March, 1446 
Leukorrhea, Sept., 349 
Lipemia, retinal, Jan., 1233 
Liver, active principle, July, 49, 75 
storage of, July, 57, 58 
disease in children, pain in, March, 
1611 

extract, intra-osseous injection, in 
pernicious anemia, July, 50 
extrinsic factor, July, 49, 51 
functional tests, Jan,, 1165 
insufficiency, with jaundice, treat- 
ment, March, 1651-1657 
therapy in secondary anemias, July, 
96 

Liver-stomach mixtures in pernicious 
anemia, July, 49 

Lobar pneumonia. See Pneumonia. 
Lobectomy for bronchiectasis, Jan., 
1175 

LSwenstein's culture medium in tuber- 
culosis, Nov., 722 

Lumbago, relief of, Jan., 1033-1038 
Lumbar puncture in pseudo-uremic 
convulsions, July, 240 


Luminal. See Phenobarbital . 

Lung, abscess of, bronchial obstruc 
tion in, Sep/., 456, 462 
complicating pneumonia, Jul) 
33, 34 

carcinoma of, bronchial obstructioi 
in, Sep/., 456 

tuberculosis of. See Tuberculosis 
pulmonary. 

Lupus erythematosus of scalp, Jan. 
1242 

visceral lesions of, July, 333-346 
miliaris disseminatus faciei. Sept., 
617 

Lyon’s test in gallbladder disease, 
diagnostic value, A^or., 679 


Macul.\ lutea, Jan., 1200 
Malarial treatment of rheumatoid 
arthritis, March, 1372 
Malignant hypertension, July, 134 
tumors, roentgen treatment, Sept,, 
598-603 

jMantou.x tuberculin test, Nov., 703 
March foot, Jan., 1075 
Marmite in pernicious anemia, Jul\, 
52, 54, 55, 56, 73 

Marschik’s approach to parapharyn- 
geal abscess, Jan., IISS 
Alassage, prostatic, Jan., 1181, 1184 
Mastoiditis, pain of, relief, Jan., 1044- 
1047 

Ma.xillary' sinus infection, pain in, 
Jan., 1062 

McBurney’s point symiptoms in ap- 
pendicitis, July, 190 
McKhann’s placental e.xtract, March, 
1417 

Measles, immunization, Nov., 734, 
735; Jan., 1287; March, 1417 
Meckel’s diverticulum. Sept., 372, 373 
Mediastinitis, pain in, simulating 
coronary' disease, Jan., 1079 
Memory' impairment, menopausal, 
July, 217 

M6niere’s syndrome, March, 1619 
Meningitis, Nov., 751-769 
Meningococcus antito.xin, March, 1423 
Menopause, symptoms and treat- 
ment, July, 205-226; March, 1462 
Menorrhagia, menopausal, July, 214 
Menstruation, delayed, March, 1453 
Mental attitude in inoperable cancer, 
July, 196 

disorders, puerperal, Nov., 927-941 
A'lercupurin in heart disease, March, 
1329 

Mercury' poly'neuritis, Nov., 955 
Mersalyl in heart disease, March, 
1329 
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Metabolic disturbances in gallbladder 
. disease, Nov., 664 
of pituitary gland, Nov., 832 
Metropathia hemorrhagica, Maicn, 
1460 

Metrorrhagia, functional. Sept., 359 
364; March, 1459 

Middle ear disease, pain in, Jan., 1041 
Migraine, relief of, Jan., 1015 
Miliary tuberculosis, roentgen find- 
ings, Nov., 712 

Milk, et'aporated, for infants, Nov., 
787 

Mitral stenosis, murmurs of, March, 
1514 

si'stolic murmur, March, 1507 
Moebius' sign, Jan., 1208 
Molimina, March, 1442 
Monilia vaginitis, March, 1445 
More tuberculin test, Nov., 703 
Mosher's approach to paraphaiyrngeal 
abscess, Jan., 1158 

Motor education, corrective, in birth 
injuries, etc., Nov., 807-815 
Mouth care in pneumonia, July, 16 
Mucous colitis, Jan., 1123, 1128 
membrane of mouth, atrophy of, 
Jtdy, 59 

Mumps, Nov., 736 
immunization, Jan., 1290 
Murmurs, heart, significance and in- 
terpretation, March, 150^1518 
Myoma of small intestines. Sept., 371 
Myringotomy, Jan., 1042 


Neuralgia, glossopharyngeal, relief of, 

Jan., 1028 ,• c c r 

larymgeal, superior, relief ol, Jon., 

1029 

occipital, relief of, Jan., 1030 
Sluder’s, relief of, Jan., 1031 
trigeminal, relief of, Jan., 101 '~1028 
Neurasthenia, traumatic, Aon.,' 838, 
839 . , . 

Neurectomy, rctrogassenan, lor tri- 
geminal neuralgia, Jan., 1028 
Neuritis, multiple. See Polyneuritis. 

optic, in brain abscess, Jan., 1215 
Neurocirculatory’ asthenia, March, 
1534-1545 

Neurological manifestations of per- 
nicious anemia, with treatment, 
July, 79-89 

Neuropsychoses, menopausal, July, 
216 

puer^ral, Nov., 927-941 _ 

Neurosis, cardiac, March, 1533 
vertigo due to, March, 1620 
Nevi, spider, Sept., 536 
Newborn, immunity in, Nov., 733 
Night blindness in gastro-intestinal 
affections. Sept., 468, 469 
Nipple, bleeding, March, 1452 
Nitrites in arterial hypertension, 
March, 1347 

Nitroglycerip in angina pectoris, Nov., 
882, 883; Jan., 1099 
Nona, eye sj'mptoms, Jan., 1228 
Nutritional anemia, July, 37-77 


Kabothuk cysts. Sept., 349 
N’ail, ringworm of, March, 1648 
Nausea in acute appendicitis, July, 

. 186, 193 

in inoperable cancer, treatment, 
July, 200 

Neck, venous hum in, March, 1517 
Neosynthalin as insulin substitute, 
_AV., 803 

Nephritis, chronic glomerular, com- 
plicated, July, 171-176 
eye symptoms, Jan., 1235 

1^6^*^ fever, treatment, March, 

Nephrosis, amyloid, proteosuria in, 
July, 177-184 

complicating chronic glomerular 
nephritis, July, 171 

Acrvous system, syphilis of, fever 
therapy. Sept., 590 
' egetative, rOle in climacteric, 
July, 210 

• cufuld reaaion for pneumococcus 
V. 'cchnic, July, 3, 4 

• curalpia, dental causes, Jan., 1063 


Obesity, pituitary, Nov., 827, 832 
Occipital neuralgia, relief, Jan., 1030 
Ocular vertigo, March, 1619 
Onychomycosis, March, 1648 
Ophthalmoplegia in epidemic enceph- 
alitis, Jan., 1228 

Ophthalmoscopic test, Jan., 1198 
Optic disk, Jan., 1200 
neuritis in brain abscess, Jan., 
1215 

Organotherapy in pituitary disorders, 
Nov., 818 

Osteo-arthritis of spine, pain of, sim- 
ulating angina pectoris, Jan., 1077 
Otalgia, Jan., 1039 
Otitis media in scarlet fever, March 
1391 

treatment, March, 1395 
pain in, relief, Jan., 1041-1048 
Otodynia, Jan., 1039 
Otorriycosis, Jan., 1050 
D'^ui^n factor in menopause, July, 

homones in arterial hypertension 
> March, 1353 
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Ovarian hormones, urine tests for, 
March, 1440 

Ovarian-pituitarj’ interrelationship, 
July, 206 

Ovulation, March, 1447 
O-'cygcn therapy in congestive heart 
lailure, March, 1565 
In pneumonia, July, 9-12 


Pai.v, abdominal, clinical significance 
and relief, Jan., 1113-1129 
in children, March, 1603-1615 
severe, following emotional storm, 
Scpl., 399-402 

in acute appendicitis, July, 186, 190 
in dental field, Jan., 1057-1066 
in inoperable cancer, control, July, 
198 

in pelvic lesions of female, relief, 
Jan., 1122, 1131 
in peptic ulcer, Jan., 1120, 1126 
in pneumonia, treatment, July, 13 
in region of heart, March, 1533-1545 
relief of, symposium on, Jan., 1013 
shoulder, in gallbladder disease, 
Nov., 651 

simulating pain of coronary disease, 
Jan., 1077-1083 

Painful feet, relief of, Jan., 1067-1075 
Palpitation, menopausal, July, 216 
Pancreas, disease of, associated with 
gallbladder disease, Nov., 664 
Pancreatic ferments, A^ov., 683 
Paracentesis, abdominal, in congestive 
failure, March, 1570 
of ear drum, Jan., 1042 
Paraldehyde as soporific, March, 1599 
Paralysis, birth, corrective motor edu- 
cation, Nov., 807-815 
infantile. See Poliomyelitis. 
jake or ginger, iVor., 953 
Parapharyngeal space infections, Jan., 
1152 

Parasites in bile, Nov., 680 ! 

Parental serum in measles, A^ov., 735 
Paresthesia, menopausal, July, 217 
Paronychia, chronic, March, 1647 
Paroxysmal tachycardia, Nov., 857- 
863; March, 1325 

Parry's disease, eye symptoms, Jan., 
1204 

Patch test in eczema, July, 

Pediculi, itching due to, A^or., 976 
Pellagra, 60—62; MoTchy 1496 
in gastro-intestinal disea^ or ab- 
normality, 468, 470 

vitamin deficiency m, 4’” 
Pelvic abscess, gonorrheal, Aon., yzi 
inflammatory disease, gonorrheal, 
Nov., 920 


Pelvic lesions in female, pain of, relief, 
Jan., 1122, 1131 
sympathectomy, Jan., 1136 
Pelvimetry, prenatal, March, 1661 
Peptic ulcer in children, March, 1608 
obstructive, diagnosis and man- 
agement, March, 1519-1524 
pain in, Jan., 1120, 1126 
perforation of, pain in, simulating 
coronary disease, Jan., 1082 
recurrent, reactivated and anas- 
tomotic, Sepl., 429-452 
Periapical infection, pain in, Jan., 
1059 

Pericardial friction rubs, March, 1516 
Penrarditis, acute fibrinous, simulat- 
ing coronary disease, Jan., 1078 
complicating chronic glomerular 
nephritis, July, 171 
constrictive, chronic, March, 1336 
uremic, Jxily, 238 

Perichondritis, auricular, Jan., 1051 
Peritoneal puncture in pneumococcus 
peritonitis, Nov., 851, 852 
Peritonitis in children, March, 1612 
pneurnococcus, Nov., 847, 855 
peritoneal puncture in, Nov., 851, 
852 

postoperative, vaccination against, 
Sept., 620 

Pernicious anemia. See Anemia, per- 
nicious. 

leukopenia, July, 103-122 
Peroneal sign in tetany, July, 255 
Pertussis. See Whooping cough. 

Petit mal, July, 260 
Petroff’s stool e.\amination in tuber- 
culosis, Nov., 721 

Pharjmgoma.xillary space infections, 
Jan., 1152 

Phenobarbital in angina pectoris, Jan., 
1104 

in epilepsy, July, 262; March, 1594 
Phremcectomy for bronchiectasis, 
Jan., 1175 
Phyone, Nov., 818 
Pick's disease, March, 1339 
Picrotoxin poisoning, conruilsions in, 
July, 245 

Pigmentation in Addison’s disease. 
Sept., 387 

Pink disease, Nov., 957 
Pitocin, Nov., 819 
Pitressin, Nov., 819 
Pituitary disorders, classification, 
A^ov., 821 

eye symptoms, Jan., 1239 
treatment, Nov., 817-835 
extract, A^ov., 818 

in Addison’s disease. Sept., 395 
factor in menopause, July, 206 



CUMULATIVE ESTDEX 


1707 


Pituitarj' hormones, urine tests for, 
March, 1440 _ -.r i 

relationship to hypertension, Marcii, 

1355 

solution, Aot., 819 _ 

Pituitax^^-ovarian interrelationshipi 
July, 206 

Pituitrin, J2ov., 819 

Placental extracts in measles, Ncm., 

734: Jan., 1288; March, 1417 
Pleural effusion in pulmonary tuber- 
culosis, rapid development, Nov., 

907 _ _ 

Pleurisy, diaphragmatic, abdominal 
pain in, Jan., 1115_ 
fibrinous, pain in, simulating cor- 
onaiy disease, Jan., 1081 
Plummer-Mnson’s syndrome, July, 71 
Pneumococcus peritonitis, Nov., 847- 
855 

types, determining, July, 3, 4 
Pneumolysis, perforation of lung fol- 
lowing, Nov., 909 

Pneumonia, abdominal pain in, Jan., 
lllS; March, 1613 
artificial pneumothorax in, July 
19-27 

digitalization in, July, 14 
nursing care and diet in, July, 15-18 
oxygen therapy, July, 9-12 
pain in, simulating coronary dis- 
ease, Jan., 1081 
specific therapy, July, 3-9 
surgical complications, July, 29-35 
sjTnptomatic treatment, July, 12-14 
Pneumothorax, artificial, air embol- 
ism during, Nov., 908 
in hemoptysis of pulmonary tu- 
berculosis, Nov., 904 
in lobar pneumonia, July, 19-27 
spontaneous, in pulmonary tuber- 1 
culosis, treatment, Nor., 904- 
907 

pain in, simulating coronary dis- 
ease, Jan., 1080 

Poliomyelitis, acute anterior, immuni- 
zation, Jon., 1290 
recent developments, Nov., 
740-744 

* ° bag ear inflation, Jan., 1042 
1 oiicn hay fever, curability of, March, 
1483,1547-1562 

1 oly neuritis, Jjdy, 68; Nor., 943 
tiyatment, Nov., 943-958 
Vitamin deficiency in. Sept., 478, 481 
in gonorrhea of cervix, 

^ -lo-,'., 91S 

I ostopcrativc arthritis, acute, identi- 
fication of, Scpi., 560-566 
prevention and treatment, 
Sept., 566-573 


Postoperative gas pains. 

Postural hypotension. Nor., 868 
Postvaccinal encephalitis, Jan., 1280 
Potassium iodide in angina pcctons, 
Jan., 1104 

thiocyanate in arterial hyperten- 
sion, March, 1352 
Pregnancy, anemia of, July, 38, 60 
heart disease in, management, Nov., 
893-899 

kidney disorders in, prevention, 
July, 295-299 
polyneuritis, Nov., 953 
tests, March, 1452 
Premenstrual feelings, fffflrcJi, 1442 
Prenatal care in private practice, 
March, 1659-1671 

Preoperative vaccination against per- 
itonitis, Sept., 620, 626 
Prize fighter ear, Jan., 1053 
Proctitis, gonorrheal, Nov,, 921 
Progestin, March, 1463 
in amenorrhea, March, 1454 
in dysmenorrhea, March, 1457 
Prolactin, Nov., 819 
Prolan, Nov., 818; March, 1462 
in functional bleeding, March, 1460, 
1461 

in urine, test, March, 1440 
Prolution in functional metrorrhagia 
in young women. Sept., 361 
Prostate gland, rectal palpation, Jan., 
1181 

Prostatic massage, Jan., 1181, 1184 
Prostatitis, Jon., 1181 
Protein sensit^tion test, March, 1471 
Proteosuria in amyloid nephrosis, 
July, 177-184 
Pruritus, Nov., 971-980 
in Hodgkin’s disease. Sept., 426; 

Nov., 967-970 
treatment, Nov., 980-987 
vulvae, March, 1445 
Pseudonarcotism at menopause, July, 
218 

Pseudo-uremia, July, 236, 238 
convulsions of, July, 238-241 
Psychic effect of abdominal trauma, 
Nov., 837-W5 

Psychoanalysis in puerperal psychoses, 
Nov., 941 

Psychoses, menopausal, July, 216, 218 
puerperal, Nov., 927-941 
Puerperal polyneuritis, Nov., 957 
psyxhoses, Nov., 927-941 
Pulmonary. See also Lungs. 
embolism simulating coronary dis- 
ease; Jan., 1079 

temptation, murmur in, March, 
; Pulpitis, pain in, Jon., 1057 
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Pupil tests, Jan., ))96 
Piirin derivatives in conpestive heart 
failure, 1569 

in nephritis witli vascular and 
c.ydiac complications, July, 
175 

Purpura hemorrhagica in scarlet fever, 
treatment, March, 1598 
in children, abdominal pain in. 
March, 1612 

Pyemia following tonsillar infections, 
treatment, Jati., 1151 
Pyloric stenosis, hypertrophic, con- 
genital, March, 1604 
Pyloroplasty for peptic ulcer, recur- 
rence after, Sept., 440 
Pyodermias, staphylococcus to.void in, 
March, 1431 

Pyrexia in children, con\'ulsion 3 due 
to, July, 252 


Quisidine therapy in heart disease, 
March, 1322 

Quinine in paroxysmal tachycardia, 
Nov., 861 

in pneumonia, July, 6 


Panins, immunization, Jan., 1290 
Radium treatment of functional met- 
rorrhagia, 5ep/., 363 
Raynaud's disease, treatment, July, 
148 

Rectum, gonorrhea of, Nov., 921 
Renal colic, Jan., 1119, 1124 
Resistance to infections, vitamins and. 
Sept., All 

Respirator in poliomyelitis, Nov., 743 
Respiratory tract infections, abdom- 
inal pain in, March, 1613 
Rest in angina pectoris, Jan., 1097 
in congestive heart failure, March, 
1563 

in hypertension, July, 143 
in pneumonia, July, 15 
in tuberculosis, July, 228, 230 
Reticulocyte count in pernicious an- 
emia, July, 40 

Retinal hemorrhages in diabetes, Jan., 
1234 

lipemia, Jan., 1233 
vessels, examination, Jan., 1201 
Retinitis, albuminuric, Jan., 1236 
arteriosclerotic, Jan., 1210 
diabetic, Jan., 1232 
Rheumatic fever, abdominal pain in, 
March, 1613 

Rheumatism, gonorrheal. Sept., 551 
Rheumatoid arthritis, treatment, 
March, 1370-1375 


Rhinitis, purulent, in scarlet fever, 
treatment, March, 1395 
vasomotor, March, 1468, 1547 
Rhizotomy for essential hypertension. 
Sept., 523 

Ribs, fracture of, pain in, simulating 
coronary disease, Jan., 1081 
Rickets, dietetic factor, Jan., 1291- 
1304 

tetany due to, July, 255 
vitamin deficiency in. Sept., 478, 483 
Rinjnvorm of beard, March, 1638 
of nail, March, 1648 
of scalp, Jan., 1241-1250; March, 
1635 

Roentgen diagnosis of tuberculosis in 
children, Nov., 706^721 
epilation of scalp, Jan., 1246; 

March, 1637, 1639 
treatment of inflammatory and 
malignant conditions. Sept., 
597-603 

of pruritus, Nov., 983 
of syringomyelia, March, 1578 
Roseola infantum, abdominal pain in, 
March, 1613 

Rowe’s elimination diets, March, 1490 
Rupture of ear drum, traumatic, Jan,, 
1054 

Rush method of desensitization, 
March, 1483 


Sadin's technic for Neufeld reaction 
for pneumococcus types, July, 3, 4 
Salpingitis, gonorrheal, A'op., 919, 920 
fever therapy, Sept., 588, 590 
Salt therapy m Addison's disease, 
391; iVor., 959-965 

Salyrgan in congestive heart failure, 
March, 1569 

in heart disease, March, 1326 
Sarcoma of small intestine. Sept., 370 
Sauer’s pertussis vaccine, Nov., 738; 

Jan., 1288; March, 1413 
Scalp, ringpvorm and related lesions of, 
Jan., 1241-1250; March, 1635 
x-ray epilation, Jan., 1246; 2farch, 
1637, 1639 

Scarlet fever, Nov., 739 

complications, March, 1391 
treatment, March, 1395-1399 
Dick lest, Jan., 1285 
immunization, Jan., 1285 
treatment, 3farch, 1389-1395 
Schick test, Jan., 1282 
School problems in diabetes, July, 282 
Sciatica, relief of, Jan., 1033-1038 
Scratch test in hay fever, March, 1472 
Scurvy, March, 1493 
vitamins and. Sept., 478 
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Sea sickness, March, 1619 _ . 

S^imentation test in tuberculosis in 
children, Nov., 724 

Sensitization tests in hay fever, Marcn, 
1471, 1553 . 

Sepsis folloulng tonsillar infections, 
treatment, Jan., 1151 
Septic sore throat, Jan., 1143 _ 

Serum prophylaxis of poliomyelitis, 
Aot., 742; Jan., 1290 
reaction in meningitis, Nov., 766 
sickness from scarlet fever anti- 
toxin, March, 1393 
treatment of diphtheria, March, 
1401 

of meningitis, Nov., 760; March, 
1423 

of pneumonia, Jnly, 3-6 
of scarlet fever, March, 1389 
Serums, recent advances, March, 
1409-1434 

Sex determination, March, 1448 
Sexual des're and hypertension, July, 
146 

Shoulder pain in gallbladder disease, 
_Nov., 651 

Simmond's disease, Nov., 825 
Sinus, maxillary, disease of, pain in, 
Jan., 1062 

Sinusitis in scarlet fever, treatment, 
March, 1396 

Sistomensin in functional metror- 1 
rhagia in young women. Sept., 361 
Skene's glands, gonorrheal inflamma- 
bon, Nov., 922 

Sian, dieses of, March, 1627-1649 
infections, staphylococcus toxoid 
m, March, 1431 

tests in hay fever, March, 1472, 1553 
tuberculosis of. Sept., 611-618 
lum^^s of, roentgen therapy. Sept., 

^^Jtl^^ractures, eye symptoms, Jon., 

^'^228^ sickness, eye sj'mptoms, Jan., 

Sludw's neuralgia, relief of, Jan., 1031 
smallpox, vaccination, Jan., 1277 
bnellen test iyp<is, Jan., 1190 
|oldicr’s heart, March, 1534 
^ponfics, use of, March, 1598 
^rc throat, septic, Jan., 1143 
Spasmophilia, July, 254 
Spastic colon in children, March, 1608 
^P^h disturbances in birth iniuries, 
-Icr., SIO, S12 
Spider ncvi, Sep!., 536 
^'Pmal di^se, abdominal pain in, 
.}!arch, 1614 

fluid, cjaminations in meningitis, 
-'c:., <58 o , 


Spinal nerve root resection for hy- 
pertension, March, 1359 
Spine, osteo-arthritis of, simulating 
angina pectoris, Jan., 1077 
Splanchnic nen'e section for hyper- 
tension, March, 1356 
Splenectomy for pernicious anemia, 
July, 44 

value of, in jaundice from atypical 
blood dyscrasias, Sepl., 550 
Sporotrichosis of skin, March, 1647 
Sprue, July, 62—64; March, 1496 
Staphylococcus antitoxin, March, 1426 
toxin, March, 1426 
toxoid, March, 1426 
Stasis-edema in thrombophlebitis 
Sept., 542 

in varicose veins, Sepl., 538 
Status epilepticus, July, 261 
Steatorrhea, idiopathic, July, 66; 
March, 1688 

Stelhvag's sign, Jon., 1208 
Sterility in female, March, 1449 
Stokes-Adams attacks, July, 243; 
March, 1625 

Stomach, carcinoma of, inoperable, 
July, 195 

in development of piemicious an- 
emia, July, 40 

secretory, motor and sensory dis- 
turbances in gallbladder disease, 
Nov., 660-662 

Stools, Petroff’s examination in tuber- 
culosis, Nov., 721 

Streptococcic sore throat, Jan., 1143 
Stridor, significance in tracheal and 
bronchial obstruction, Sept., 454 
Strychnine poisoning, convulsions in, 
July, 244, 256 

Subperichondrial abscess, Jan., 1051 
Suburethral abscess, gonorrheal, Nov., 
922 

Sulphur treatment of rheumatoid ar- 
thritis, March, 1374 
Suprarenal glands, denervation for hy- 
pertension, March, 1358 
in Addison’s disease. Sept., 384, 
386, 390 

origin of hypertension, March, 1355 
Suprarenalectomy for hypertension. 
March, 1358 

Sympathectomy for hypertension, 
March, 1356 
pelvic, Jan., 1136 

Syncope, significance and treatment 
March, 1617, 1621-1626 ’ 

Sj-nthelin as insulin substitute, Nov. 

803 ** 

Sj’philis, eye sjnnptoms, Jan., 1239 

system, fever therapy. 
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Syringomyelia, diagnosis and treat- 
ment, March, 1571-1582 
Systolic murmur, j'ifarcli, 1507 


I'aiies, eye symptoms, Jaii., 1238 
Tachycardia, paroxysmal, Noi>., 857- 
863; Jlfarch, 1325 

Teeth, unerupted and impacted, pain 
due to. Jail., 1062 
Telangiectases, Sept., 536 
Temporomandibular joint diseases, 
pain in, Jait., 1065 
Tension of eye, testing, Jan., 1194 
Test types, visual, Jan., 1190 
Testis, tumors of, roentgen treat- 
ment. Sept., 599 

Tetanus, immunization, Jan., 1284; 
March, 1420-1423 
neonatorum, July, 251 
Tetany, /«/y, 241-243 
infantile, July, 254 

Thallium acetate in tinea, March, 1638 
neuritis, Nov., 955 

Theobromine in angina pectoris, Jan., 
1101 

Tlieophylline in angina pectoris, Jan., 
1101 

Theophylline - ethylene - diamine in 
heart disease, March, 1321 
Thiocyanate in arterial hypertension, 
March, 1351 

Throat, sore, septic, Jan., 1143 
Thrombophlebitis, Sept., 539-543 
Thrombosis, coronarj', angina pectoris 
and, differentiation, Jan., 1085 
treatment, A'av., 873-880, 887 
of aorta and its larger branches, 
July, 159-170 

Thyroid gland, carcinoma of, roentgen 
therapy, Sepl., 600 
diseases, gastro-intestinal mani- 
festations, Jan., 1258 
treatment, March, 1377-1387 
Thyroidectomy for angina pectoris, 
Jan., 110.5; March, 1333 
for congestive heart failure, March, 
1570 

Tic douloureux, relief of, Jan., 1017 
Tinea barbae, March, 1638 
capitis, March, 1635, 1636 
circinata, March, 1639 
favosa, March, 1636 
sycosis, March, 1638 
unguium, March, 1648 
versicolor, March, 1645 
Tinnitus, menopausal, July, 218 
Tissue extracts in angina pectoris, 
Jan., 1103 

in arterial hypertension, March, 
1348 


Tobacco, use of, in angina pectoris, 
Nov., 883; Jan., 1099 
Tongue, black, July, 59 
burning, Jan., 1065 
Tonsillar infections, sepsis and pyemia 
after, treatment, Jan., 1151 
Toothache, Jan., 1057 
ear pain In, Jan., 1055 
Toxoid, diphtheria, Nov., 736; Jan., 
1281 

staphylococcus, March, 1426 
tetanus, Jan., 1285; March, 1420 
Trachea, obstruction of, clinical and 
bronchoscopic findings, Sep!., 453- 
462 

Transfusions, blood, from convales- 
cents in scarlet fever, March, 
1394 

in functional metrorrhagia, Sepl., 
362 

in inoperable cancer, July, 202 
in measles, Jan., 1288 
in secondary anemias, July, 99 
Trendelenburg's test in varicose veins. 
Sept., 536 

Trichomoniasis, vaginal, March, 1443 
Trichophytide, March, 1644 
Trigeminal neuralgia, relief of, Jan., 
1017-1028 

Tropical macrocytic anemia, July, 66 
Trousseau’s sign in tetany, July, 242 
Tuberculin reaction, Nov., 702-706 
Tuberculosis, cutaneous, hematogen- 
ous type. Sept., 611-^18 
miliary, roentgen findings, Nov., 712 
of small intestine. Sept., 379 
of suprarenal glands in Addison’s 
disease, Sept., 384 
pulmonary, abdominal pain in, Jan., 
1116 

bronchial obstruction in, Sepl., 
456 

crises in, management, Nov., 901- 
909 

gastro-intestinal manifestations, 
Jan., 1258 

home treatment, July, 227-231 
in children, diagnosis, Nov., 701- 
729 

Tuberculous bronchopneumonia in 
children, Nov., 717 
hilar nodes, Nov., 711 
meningitis, Nov., 758, 759 
peritonitis in children, March, 1612 
Tumors, abdominal, in children, pain 
in, March, 1611 

gynecological, of endocrine signifi- 
cance, March, 1446 
malignant, roentgen treatment. 
Sept., 598-603 

of brain. See Brain, tumors of. 
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mors of small intestine, Sept., 366, 

370 . o , 

3 f trachea, obstructive. Sept., 4o4 

pituitarj', Nov., 832 

•phoid fever, immunisation. Jail., 

1284 


LCER, gastrojejunal, following gas- 
tro-enterostomy, Sept., 442 
of ileum. Sept., 380 
peptic. See Peptic ulcer. 

\'aricose. Sept., 539 
Iceration, uremic, July, 238 
Icerative colitis, chronic, manage- 
ment, Sept., 403-407 
two carcinomas complicating. 
Sept., 408-410 

idiopathic, in children, March, 
1673-1683 
enterocolitis, regional. Sept., 411- 
422 

Jltraviolet treatment of pruritus, 
Nov., 983 

of secondary anemias, July, 98 
Jnconsciousness in heart block, July, 
243 

Jrea frost, July, 237 
Jremia, July, 236-241 
convulsions in, July, 236 
in children, July, 258 
Uremic poisoning, treatment, Jan., 
1270 

Urethra, female, gonorrheal infection, 
Nov., 912, 922 
stricture, Nov., 925 
milking of, Nov., 913 
Urethral caruncle, Nov., 923 
Urethritis, gonococcal, fever therapy. 
Sept., 588 

Urinary incontinence in children, July, 
287-294 

tract diseases, gastro-intestinal man- 1 
ifestations, Jan., 1253, 1255 I 
in children, abdominal pain in, 
March, 1611 

trine examination in pregnancy, 
March, 1663 

tests for pituitaiy’ and ovarian hor- 
mones, March, 1440 
Ltenne bleeding, functional. Sept., 
364; March, 1459 
menopausal, July, 214 
cereix. See Cenix uteri. 
t tcrus, dilatation of, March, 1458 
measurement of, March, 1441 


t ACciK\, g eneralized, Jan., 1279 

*^eger’s pertussis, Nov., 
'v9-, March, U\5 
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Vaccine, poliomyelitis, Nov., 742; Jan., 
1290 

prophylaxis of colds, Nov., i49; 

March, 1503 
rabies, Jan., 1290 

Sauer's pertussis, Nov., 738; Jan., 
1288; March, 1413 
smallpox, Jan., 1277 
treatment of hay fever and asthma, 
March, 1487 
of pneumonia, July, 6 
of rheumatoid arthritis, March, 
1373 

typhoid fever, Jan., 1284 
Vaccines, recent advances, March, 
1409-1434 

Vaginal complications in gonorrhea, 
Nov., 919 

inflammations and discharges, 
March, 1443 

Valsalva ear inflation, Jan., 1042 
Van den Bergh reaction, Jan., 1166 
Varicose ulcers, Sept., 539 
veins, Sept., 535—538 
Vascular crises in hypertension, man- 
agement, July, 133, 143 
Vasomotor rhinitis, March, 1468, 1547 
Vasovagal syncope, March, 1622 
Vegex in pemidous anemia, July, 56, 

I 73, 74 

Veins, diseases of. Sept., 535-543 
Venesection in congestive heart fail- 
ure, March, 1570 

in pseudo-uremic convulsions, July, 
240 

Venous hum in neck, March, 1517 
pr^ure, Jan., 1273-1276 
Vertigo e vesica fellea laesa, Nov., 
653 

in gallbladder disease, Nov., 652 
menopausal, July, 218 
significance and treatment, March. 
1617-1621 

Viosterol in hay fever and asthma, 
March, 1488 

\^rus diseases, Nov., 732 
Visceral lesions of lupus erythemato- 
sus, July, 333-346 
Visual tests, Jan., 1190, 1193 
\dtamin B and pemidous anemia 
July, 51, 74 

factor in colds, Nov., 748 
therapy in secondary anemias, July, 
97 

Vitamins, Sept., 463^76; March, 1494 
(iemical nature. Sept., 477-485 
Vohmlus, Sept., 37g 
Vomitmg^m^ acute appendidtis, July, 

m inoperable cancer, treatment, 
Julv 90(1 ’ 
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Von Gracfe's sign, Jon., 1207 
Vulva, itching, March, 1445, 1446 
Vulvovaginal gland, gonorrhea of, 
Nov., 919 

Vulvovaginitis, gonorrheal, in chil- 
dren, u\Tarch, 1445 


Weakness in inoperable cancer, 
treatment, July, 201 
Westphal's sign, A^ov., 652 
Whooping cough, A^ov., 732 


Whooping cough, vaccine prophylaxis 
and treatment, Nov., 738, 739-, Jan., 
1288; March, 1409-1417 

XERoi’HTnALMiA and vitamin defi- 
ciency, Sepl., 478 

Yeasts, autolyzed, in pernicious an- 
emia, effects, July, 51, 57 

Zoster auriculae, Hunt's, Jan., 1052 






VOLUME 19 


Cleveland Clinic Number NUMBER 6 


THE 

MEDICAL CLINICS 

OF 

NORTH AMERICA 


MAY, 1936 


Index Number 


PHILADELPHIA AND LONDON 

W. B. SAUNDERS COMPANY 


COPTUCBT, 1936. w. B. 5M:N0ES3 company, AXL rights RESrRVTD. 
n-tumto BMI3NTHI.T VCVBtRS A YYAR>. HY Yr. B. SACNDBRS COMPANY, WIST WASHIHCTON 
EOUABI. PHTLArnPHIA. 


MADi: IK r. S, A. 


/'I 



CONTRIBUTORS TO THIS NUMBER 


GEORGE CRILE, M. D., Department of Surgery. 

GEORGE CRILE, jR.. M'. D.. FeUow in Sureery. 

ROBERT S. DINSMORE. M. D.. Department of Surgery. 

WILLIAM J. ENGEL, il. D., Department of Genlto-Urlnary Surgery. 

FARRIS D. EVANS, M. D., Fellow In Allergy. 

A, CARLTON ERNSTENE. M. D.. Department of Medicine. 

RUSSELL L. HADEN, M. D., Department of Medicine. 

L. J. HALPIN, M. D., Fellow in Allergy. 

C. L. HARTSOCK, M. D., Department of Medicine. 

C. C. HIGGINS. M. D., Department of Genito-Urinary Surgen-. 

I. M. HINNANT, M. D., Section on Allergy. 

THOMAS E. JONES, M. D., Department of Surgery. 

LOUIS J. KARNOSH, M. D., Consultant In Psychiatry. 

MTLLIAM E. LOWER, M. D., Department of Genito-Urinarv Surgery. 

D. ROY hlcCULLAGH, PH. D., Department of Biochemistry. 

E. PERRY McCULLAGH, M. D,, Section on Endocrinology and Metabolism. 
R. H. McDonald, M, D., Department of Medicine. 

E. W, NETHERTON, M. D., Department of Dermatology, 

• U. V. PORTMANN, M. D., Department of Roentgen Therapy. 

JOHN Tucker, M. D„ Department of Medicine. 

JAMES H. VANT, M. D., Resident in Surgery. 



CONTENTS 


Srarosiwi ON thk ^^^:DIC^L Asprcis of Tiitooid Disease 

Prevention nml Treatment of Endemic Goiter nnd Its Complications . 

Uy Dks. Geohck Crile nnd George Crile, Jr^ 

Tlic Alnnaftcment of Compllcntlnfl Factors In Hyperthyroidism 
By Dr. A. Carlton Ernstenc 

Atypical IbTicrtlijTdldlam 

By Dr. E. Perrv McCullaoii 

DInilnosIs nnd Treatment of Hypothyroidism 

By Dr. C. E. Harisock 

Clinical Prohlcms Associated with Mnlldnancy of the Thyroid Gland 
By Drs. Rorert S. Dinsmore and James H. Vant 
Tlio Diseases of the TlijTold Gland nnd Their Response to RoentCen on 

Radium Therapy 

By Dr. U. V. Portmann 

Preoperutivo nnd Postoperative Treatment of the Patient with Hj-perthy 

roldism 

By Dr. George Crilk, Jr. 

Diagnosis and Treatment of Nocrumal Indlttestlon. . . ... 

By Dr. C. L. Hartsock 

The Treatment of Splanchnoptosis 

Intestinal Toxemia 

By Dr. John Tucker 

Dlaftnosls of Cancer of the Colon 

By Dr. Tiio.mas E. Jones 

Diet In the Treatment of Arthritis. . . . . , 

By Dr, Russell L. Haden 


PACE 

1713 

1715 

1725 

1733 

1743 

1755 

1765 

1783 

1797 


1807 

1819 


1831 

1837 


The Treatment of Emaciation . 1849 

By Dr. R. H. McDo.nald 

Emergency Manaflement In the Crises of Heart Disease. . . 1857 

By Dr, A. Carlton Ernstene 

Dlaftnosls nnd Treatment of Essential Hypertension . 1865 

By Dr. R. II. McDonald 


Remarks on a Few Common Skin Eruptions Seen Frequently During the Sum- 


mer Months . 1875 

Pruritus Vuivno 1893 


By Dr. E. W. Netiierton 


The Treatment of Hay Fever In General Practice. . . 

By Drs. I. M. Hinnant and Farris D. Evans 

The Influence of Food Allcrfty on Mild and Severe Cyclic Vomltlnft 
By Drs. I. M. Hinnant and L. J. IIalpi.n 

The Treatment of Bums 

By Dr. George Crilk, Jr. 

Endocrine Therapy of Beniftn ProstatIc Hypertrophy. 

By Drs. William E. Lower and D. Rov McCullagii 

The Symptoms, Dlaftnosls and Treatment of Cystitis. . 

By Dr. C. C. Higgins 

Tlic Diagnosis of Blood Dyscraslas In Children . . . 
q’Ho Transfusion of Blood In General Medical Practice 
By Dr, Russell L. Haden 
C onstitutional Psychopathic Personalities: Their Recoftnltlon, Dlaftnosls nnd 

Mnnaftement 

By Dr, Louis J, Karnosii 

Tlie Dlaftnosls and Newer Treatment of Gonorrheal Vulvovaftlnltls In Children, 
By Dr. Williaai J. Engel 

Treatment of Chronic Ilypoftlycemln . . 

By Dr. E. Perrv McCullagii 


1915 

1931 

1941 

1949 

1959 

1967 

1977 

1985 

1999 

2005 


Index to Volume 19 


2021 



Cleveland Clinic Number 

THE MEDICAL CLINICS 

OF 

NORTH AMERICA 


Volume 19 May, 1936 Number 6 


SYMPOSIUM ON THE I^IEDICAL ASPECTS OF 
THYROID DISEASE 

The foUowing clinics are included in this Symposium: 

George Crile and George Crile, Jr.; Prevention and Treatment of Endemic 
Goher and Its Comeucattons. 

K. Carlton Emstene; The Management of Commjcatino Factors in Hyper- 
thyroidism. 

E. Perry McCuHagh; Atypical Hypert hy roidism. 

C. L. Hartsock: Diagnosis and Treatment of Hypothyroidism. 

Robert S. Dinsmore and James H, Yant; Cunicae Problems Associated with 
Malignancy of the Thyroid Gland. 

U. V. Portman; The Diseases of the Thyroid Gland and Their Response 
TO Roentgen and Radium Therapy. 

George Crile, Jr.; Pre- and Postoperative Treatment of the Patient with 
Hyperthyroidism. 


vou IQ — io8 


1713 



ilediccl Clinics of North America 
May, 1C36. Cleveland Clinic Number 


PREVENTION AND TREATMENT OF ENDEMIC GOITER 

and its complications 
George Chile and George Chile, Jr. 


In certain parts of the country, such as in the region of the 
Great Lakes, endemic goiter is prevalent. The iodine in this 
region has been washed from the soil and has flowed from the 
lakes to the sea. Therefore, the iodine intake of the average 
person is very low, and although it usually is sufficient for or- 
dinary requirements, it may at times of particular endocrine 
activity fall below the level of physiological necessity, and re- 
sult in a relative iodine deficiency. 

Thyroxin, the active agent of thyroid secretion, is 65 per 
cent iodine. When a deficiency of iodine in the diet is present, 
the thyroid gland finds itself in the position of a factory at- 
tempting to maintain its output during, a famine of raw 
material. The gland rapidly utilizes its store of iodine-con- 
taining colloid and undergoes hypertrophy and hyperplasia in 
an attempt to keep up its production of thyroxin. Although 
subsequent involution to the colloid phase occurs, these changes 
produce permanent alterations of thyroid histology, lay the 
foundation for endemic goiter and often result in the develop- 
ment of adenomata with their attendant complications of 
hiperlhyroidism, growth to deforming size, and development 
of malignant change. 

The times of greatest physiological stress so far as the 
thyroid gland is concerned are (1) during pregnancy and (2) 
during puberty and adolescence. To a lesser degree, infancy 
••md childhood are characterized by excessive metabolic de- 
mands. but puberty and pregnanej^ deserve particular con- 
sideration. 
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IODINE DEFICIENCY IN PREGNANCY 

Since early times, the enlargement of the thyroid gland 
associated with pregnancy has been noted. The basal meta- 
bolic rate in normal pregnancy may be elevated, and this is 
not surprising in view of the known activities of the glands 
of internal secretion at this time. 

The appearance of or enlargement of a goiter at the time 
of pregnancy is a common finding in the history of patients in 
regions where the iodine content of the soil and water is low 
and where endenuc goiter is prevalent. One may readily under- 
stand this change when one realizes that pregnancy is a period 
of increased thyroid activity and hence of increased physio- 
logical demand for iodine. For these reasons, we believe that 
every pregnant woman, who lives in regions where endemic 
goiter is prevalent, should have the benefit of prophylactic 
maintenance doses of iodine. 

Iodized salt, in the early years of its use, fell into some 
disrepute because of the relatively enormous and unphysio- 
logical quantities of iodine it contained. It was thought that 
in some instances these larger doses of iodine had induced 
hyperthyroidism in previously inactive adenomata. But at 
the present time, the common brands of iodized salt contain 
only 1 part per 5000 of iodine, and the daily intake of iodine 
by a person who lives in a region of endemic goiter and uses 
iodized salt is no greater than that of a person who lives by 
the sea and uses uniodized salt. 

A 25 per cent solution of potassium iodide in doses of one 
minim once a week is the cheapest form in which prophylactic 
doses of iodine may be prescribed. If tablet form is preferred, 
one iodostarin tablet is taken each Sunday morning and this 
will insure an intake of 10 mg. of iodine a week. Since the 
total requirements for a year are certainly not over 100 mg., 
an ample supply is thus afforded. By thus supplying the 
physiological demands of pregnancy, not only is goiter in the 
mother prevented, but congenital goiter and cretinism in the 
child may be avoided. 
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IODINE DEFICIENCY IN PUBERTY AND ADOLESCENCE 

Although an adequate intake of iodine should be afforded 
the growing child, it is doubly important that the adolescent 
child should have prophylactic doses of iodine. At puberty, 
the thyroid shares in the general endocrine awakening of 
child; it enlarges, becomes more vascular, and if any iodine 
deficiency exists, the gland may undergo a rapid hypertrophy 
and hyperplasia. In the presence of such an iodine deficiency , 
the superior thyroid arteries pulsate forcibly, and the gland 
may become so vascular that a bruit can be detected, although 
the basal metabolic rate is normal and there is no clinical evi- 
dence of hyperthyroidism. The involution of such a gland 
to the colloid phase results in the typical adolescent goiter. 
The prophylaxis of such changes consists merely in the admin- 
istration of iodine in the same form and doses as those pre- 
scribed for iodine defiiciency during pregnancy. The treat- 
ment of the fuUy developed adolescent goiter is a separate 
problem which will be discussed later in conjunction with the 
other complications that may follow iodine deficiency. 

diagnosis and treatment of CRETINISM AND CHILDHOOD 
HYPOTHYROIDISM 

True cretinism is a rare condition in this country, but text- 
books have made everyone familiar with the clinical picture, 
of the mentally and physically retarded, pot-bellied, big- 
longued cretin. Childhood hypothyroidism on the other hand, 
presents a diagnostic problem of considerable magnitude in 
that it must be differentiated from the pituitary dyscrasias, 
the skeletal maldevelopments (chondrodystrophies, etc.), and 
mental retardations as well as from dwarfism secondary to in- 
fectious or nutritional disorders. 

The relationship between hypothjrroidism in childhood and 
iodine deficiency is uncertain, but its treatment, like the treat- 
ment of cretinism, is by the use of desiccated thyroid and not 
hy iodine. The basal metabolic rate is not a satisfactory diag- 
m>^tic criterion in children, and of more clinical significance 
the finding of a low metabolism is the presence of retarded 
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dentition and delayed epiphyseal development. The blood 
cholesterol is quite consistently high in the presence of hypo- 
tlij'roidism in dn’ldhood and is a most dependable diagnostic 
aid. Unfortunately, the determination of the blood iodine is 
of more value in the diagnosis of hyperthyroidism than of 
hypotlj3TOidism. 

The daily doses which are necessary to correct childhood 
hj'potliyroidism vary from 1 to 3 grains of U.S.P. thyroid and 
tin's should be adjusted in accordance with tlie clinical response 
of the patient and the response of the blood cholesterol. It is 
usually well to begin with small doses which may be increased 
gradually. 

ADOLESCENT GOITER 

Adolescent goiter can always be prevented, but rarely can 
it be cured by medical treatment. In some cases, if the changes 
have been present for a relatively short time, if the patient is in 
tlie early teens, and if adequate doses of iodine (such as a 25 per 
cent solution of potassium iodide in one minimum dose given 
twice a week or 2 tablets of iodostarin each week) are given 
and are supplemented by thyroid in doses up to 34 grain daily 
when the basal metabolic rate is normal, or in quantities suf- 
ficient to correct any hypometabolism that may be present, a 
gradual diminution in the size of the gland may be noted. In 
'older children, however, and particularly in those more than 
eighteen years of age, little regression can be expected and the 
most we can hope for is prevention of further enlargement. 
There is no reason to consider the surgical removal of a dif- 
fuse, adolescent goiter unless it is extremely large and the 
patient desires its removal for cosmetic reasons. 

THE DIFFtrSE ADENOMATOUS GOITER 

In tlie goiter regions of Switzerland, Wegelin’s autopsy 
studies^ have shown that (1) in the younger groups, nearly 
too per cent of the thyroid glands which were examined 
showed tlie presence of diffuse goiters; (2) as age advanced, 
an increasing percentage of nodular goiters were found; and 
(3) in the oldest groups, 100 per cent of the goiters were of 
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the nodular type. These figures show that the development of 
adenomata in a goitrous gland is nearly certain to occur if the 
patient lives long enough for these changes to take place. 

We know that the serious complications of goiter are (1) 
hjperthyroidism, (2) intra thoracic growth, (3) growth to ex- 


cessive size, and (4) the development of malignant tumors. 
More than 90 per cent of all malignant epithelial tumors of 
the thyroid have their origin in preexisting adenomata (Gra- 
ham).^ Practically all intrathoracic goiters are adenomata 
which have grown downward into the tliorax. Hypertlnwoid- 
ism, aside from true Graves’ disease, is nearly certain to be 
associated with an adenomatous type of gland. ^ATiat steps 
are we justified in taking to avoid the development of these 
serious complications? In short, should the routine removal 
of all nodular goiters be recommended? 


It is quite obvious that the removal of all nodular goiters 
would be utterly impractical. In the first place, the incidence 
0 adenomatous goiter is extremely high and in some regions 
e majonty of the population may be affected. In the sec- 
casei'.T’ adenomatosis which is present in these 
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removal of a large goiter is also indicated in the presence of 
symptoms such as fatigue, palpitation and dyspnea, which 
are perhaps the result of a combination of psychic and mech- 
anical factors, as well as of the presence of a large, vascular 
bed which places excessive strain on the m3mcardium. 

THE DISCRETE ADENOMA 

A different problem is presented by the finding of a firm, 
circumscribed, discrete adenoma, particularly in a padent be- 
yond middle age. Even if there is no evidence of hyperthy- 
roidism, even if the adenoma is of relatively small size, and 
even if there had been no recent growth, its removal should 
be advised. 

The discrete adenoma has certain clinical and pathological 
qualities of neoplasia which render its management a different 
problem from that of the diffuse adenomatous gland, and it 
is in this type of tumor that we beh'eve malignant change is 
most commonly seen. At least 2 per cent of such adenomata 
are found by the pathologist to be malignant despite the 
fact that the diagnosis is not suspected before operadon. For 
this reason, we believe discrete adenomata should be removed 
before the patient reaches the age of thirty-five years. The 
following case illustrates this point; 

The patient was a married woman aged forty-two years who was first 
seen at the Cleveland Clinic in September, 1922, complaining of goiter. Phys- 
ical examination showed a small nodular enlargement of the thyroid gland. 
Dr. Crile, Sr., who saw the patient in consultation, made a diagnosis of fetal 
adenoma of the thyroid and recommended thyroidectomy. The patient refused 
operation and was not seen again until nearly three years after the first 
examination. 

In 192S she returned to the clinic complaining of enlargement of the thyroid 
and of pain in the left side of the neck which radiated upward behind the 
ear. Examination showed a large, hard, fked goiter, and a diagnosis of malig- 
nant adenoma of the thyroid was made. Complete removal of the tumor was 
impossible. *-Ray therapy was given and temporary improvement followed, 
but the tumor recurred. Over a five-year period, the recurrences were held 
in control by rt-ray therapy, but finally in 1930, the tumor lost its radio- 
sensitivity and a decompression operation for relief of dyspnea was performed. 
The pathologic report of the tissues removed was malignant adenoma. The 
patient died in December, 1930 as a result of tracheal inrasion by the tumor. 
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Had operation been performed when first advised, it is 
highly probable that the adenoma had not as yet become mal- 
ignant and that a permanent cure would have ensued. ^ 

There are 5 other cases in our series in which a diagnosis 
of benign goiter was made and in which operation was advised 
at the time of the original examination but was deferred. At 
operation, a malignant tumor was found in each case, and in 
the majority of these, the tumor was so extensive that com- 
plete removal was impossible. 


CARCINOMA OF THE THYROID GLAND 

Four per cent of all nodular thyroid glands which are re- 
moved surgically are found by the pathologist to contain mahg- 
nant tumors, and in only 50 per cent of the cases in our series 
was malignancy suspected at the time of the clinical examina- 
tion. Therefore, an unsuspected malignant tumor is present 
in 2 per cent of the cases of nodular goiter that come to oper- 
ation. 


The diagnosis of malignancy of the thyroid is made by 
observation of the hardness or of the fixation of the gland. 
The first of these two classical signs is present only when the 
tumor which originates within the gland has enlarged to such 
an extent that it begins to involve the palpable surfaces; fix- 
ation, moreover, occurs only after the tumor has extended 
through the capsule. In short, the diagnosis of malignancy 
of tlie thyroid gland is usually possible only after the disease 
bas progressed beyond the stage of curability. 

In substantiation of this statement, an examination of the 


case records of 100 malignant tumors of the thyroid gland 
shows that the permanent cures are more than three times as 
common in those cases in which the preoperative diagnosis of 
malignancy was not made as in those in which it was made be- 
fore operation.* Therefore, if we ate to cure mahgnant tumors 
01 the ihNToid, we must take advantage of the earliest sign 
r enlargement of a discrete adenoma and we must not wait 
or a.. Chsricl sigm ot cancer ,o develop. An enlarging ato 
■me should be removed prophylactically just as a breasf limor 
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should be removed before the clinical signs of malignancy 
develop. 

HYPERTHYROIDISM 

The treatment of hyperthyroidism is subtotal thjToid- 
ectomy. Temporization with iodine medication or with x-ray 
therapy is particularly undesirable in the presence of a nodular 
type of goiter. If early operation is performed, the disability 
is shorter, the cure permanent and the safety is maximum. If 
operation is delayed, the condition of the patient becomes seri- 
ous and operation, altliough affording the only hope of cure, 
may be rendered dangerous. 

. INTRATHORACIC GOITER 

An intratlioracic goiter is rarelj' an aberrant gland but is 
almost always an adenoma which has grown downward or has 
been pushed downward into the thorax. As a rule, such an 
adenoma continues to grow slowly until finally, symptoms of 
tracheal or of venous obstruction occur. These symptoms usu- 
ally become progressively more distressing to the patient until 
surgical relief finally is sought. 

The removal of an intrathoracic goiter is not much more 
difficult than a simple thyroidectomy when the intrathoracic 
portion is small enough to be delivered through the outlet of 
the thoracic cage. The danger associated noth this operation 
is encountered when the gland cannot be delivered except by 
morcellement. The necessity for such a relatively dangerous 
procedure could be obviated if the diagnosis were established 
by x-ray at the time when the sjmiptoms first appeared, and 
if the surgical removal of the gland were not delayed. 

CONCLUSIONS 

Adenomata of the thyroid are the result of iodine deficiency. 
All intrathoracic goiters, all large goiters, more than 90 per 
cent of all malignant epithelial tumors of the thyroid gland, 
and SO per cent of all the cases of hyperthyroidism have their 
origin in adenomata. Since a deficiency in iodine is easily 
preventable, the responsibility for the prevention of these dis- 
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eases rests with the family physician. If the full cooperation 
of tlie patient could be obtained, and if all families were under 
the care of competent and well-trained physicians, the public 
could be taught tlie dangers of iodine deficiency and the inci- 
dence of serious tliyroid disease could be reduced to at least 
40 per cent of its present frequency. 

It is important that the physician should know exactly 
what therapeutic results can be expected from medical treat- 
ment of thyroid disease, and that he should realize that in 
many instances, attempts at medical management result only 
in delay which jeopardizes the chances of surgical cure. 

The diagram on page 1723 wall emphasize the role of iodine 
deficiency in the production of diseases of the thyroid gland. 
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THE MANAGEMENT OF COMPLICATING FACTORS IN 
hyperthyroidism 

A. Carlton Ernstene 


The most effective treatment of hyperthyroidism consists 
of subtotal thyroidectom}'^ during an iodine remission. In 
certain instances, however, the general condition of the pa- 
tient and the severity of the disease may necessitate prelimi- 
nary ligation of the superior thyroid arteries or hmitation of 
the operation to the removal of one lobe of the thyroid at a 
time. Hyperthyroidism is complicated occasionally by the 
presence of other conditions. These complications do not 
afiect the need for controlling the thyrotoxic state, but fre- 
quently they have an important influence upon preoperative 
and postoperative care and the decision as to the exact manner 
in which surgical treatment is to be carried out. 

CARDIAC COMPLICATIONS 

Dyspnea on exertion, tachycardia and palpitation are pres- 
ent to a certain degree in practically all thyrotoxic patients. 
In the absence of signs of congestive myocardial failure, how- 
ever, tliese s 3 Tnptoms are not to be regarded as evidence of 
cardiac damage or of myocardial insufficiency, but rather as 
direct manifestations of the hyperthyroid state. They there- 
fore require no treatment aside from the usual measures em- 
ployed in preparing the patient for operation. 

In certain individuals more important cardiovascular symp- 
toms and signs are observed. Disturbances of heart rhythm 
(^cur m 10 or 15 per cent of all patients with hyperthyroidism. 
The most common abnormal rhythm is auricular fibrillation' 
ahhough auricular flutter, auricular paroxysmal tachycardia 
••’•nd premature beats are observ’ed at times. Auricular fibril- 
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lation may be present continually or in paroxysms of long or 
short duration and may occur in tliyrotoxic individuals who 
have perfectly normal hearts. The arrhythmia is uncommon, 
however, in patients less than forty years of age, and in the 
great majority of jjersons above this age in whom it occurs, 
hypertension is present or the possibility of changes in the 
coronary arteries cannot be excluded. If the irregularity is 
present for a considerable length of time in untreated thyro- 
toxicosis, the myocardial reserve may be exhausted and signs 
of heart failure, such as pulmonary congestion, increased 
venous pressure, engorgement of the liver, dependent edema 
and orthopnea ma)'' develop. Myocardial failure occurs 
in only a small proportion of patients with hyperthyroid- 
ism, but in more than three fourtlis of the cases in 
which it does develop, uncontrolled auricular fibrillation 
has been present for some time. 'WTien congestive fail- 
ure occurs in tlie presence of normal cardiac rhythm, 
the patient usually is over forty years of age and some 
complicating factor such as h3q)ertension, arteriosclerosis 
or valvular heart disease is present. Myocardial failure 
with normal cardiac rhythm is extremely rare in young hyper- 
thyroid subjects even though valvular heart disease is present. 

An occasional patient with hyperthyroidism experiences at- 
tacks of angina pectoris. The first seizure of anginal pain 
usually occurs after tlie onset of active hypertliyroidism, al- 
though at times a history of earlier attacks is obtained. Hyper- 
thyroidism per se probably is not capable of causing angina 
pectoris, and when patients with thyrotoxicosis experience 
attacks of anginal pain, tlie existence of some organic change 
in the heart, usually sclerosis of the coronary arteries, must be 
assumed. 

The presence of cardiac arrhythmia, congestive myocardial 
failure or angina pectoris in patients with hyperthyroidism is 
not to be regarded as a contraindication for surgical treatment. 
In active thyrotoxicosis unaided medical management of these 
complications gives unsatisfactory end-results even though a 
period of temporary improvement may be obtained. Control 
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of the hyperthyroidism, on the other hand, usually results in 
complete or practically complete relief from all signs and 
symptoms referable to the cardiovascular system. 

Careful preoperative treatment of the thyrotoxic patient 
presenting cardiac complications is of course of fundamental 
importance. As in persons with uncomplicated hyperthyroid- 
ism, the treatment consists of absolute rest in bed and the ad- 
ministration of a high calorie diet, Lugol’s solution and seda- 
tives. Large amounts of fluids are given except in the presence 
of myocardial failure. These measures alone frequently result 
in complete relief from all cardiovascular symptoms and in 
disappearance of the signs of mild congestive failure. Digitalis 
is administered only to patients with auricular fibrillation or 
myocardial failure. Additional therapeutic measures are sel- 
dom needed, although occasionally it may be necessary to ad- 
minister a diuretic drug such as salyrgan. Usually the patient 


can be prepared for operation in from ten to fourteen days. 

In approximately one half of all patients with hyper- 
thyroidism and auricular fibrillation, the heart rhythm spon- 
taneously becomes regular during the early part of con- 
valescence following subtotal thyroidectomy; and in a 
majority of the remaining patients, normal rh 3 rthm can be 
restored by the oral administration of quinidine sulphate. 
Spontaneous reversion from auricular fibrillation to normal 


rhythm usually occurs within the first ten days after opera- 
tion, and quinidine is employed only when the arrhyftmia 
persists beyond this period. On the first day on which the 
drug is administered, 2 doses of 3 grains each are given two 
hours apart in order to determine that the patient is not hyper- 
sensitive to it. On the following day, 5 doses of 6 grains each 
are administered at intervals of two hours. The same amounts 
^'■e given on subsequent days, but if normal rhythm is not re- 
eMabhshed after one week, treatment is discontinued. Usu- 
a >y. however, the arrhythmia is terminated during the first 
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reversion to normal rhythm is attended by a definite risk of 
serious accident due to embolism. 

The development of auricular fibrillation after operation 
is generally a complication of but little clinical importance. 
The irregularity usually lasts for less than forty-eight hours 
and rarely causes circulatory embarrassment. Normal rhythm 
almost always is reestablished spontaneously, and in aU but 
a few cases no treatment is necessary. It has been our prac- 
tice, however, to begin gradual digitalization with the onset 
of the arrhytlimia so that the complete effect of the drug can 
be obtained more readily in the rare instances in which mild 
congestive failure does develop. If the arrhjdhmia should 
persist for more than ten days, quinidine may be used to re- 
store normal rhythm. 


DIABETES MELLITDS 

Alimentary hyperglycemia and glycosuria occur not in- 
frequently in patients with hyperthyroidism and are of no 
importance. One should make certain in each instance, how- 
ever, that diabetes mellitus is not present. The differentiation 
can be made by measurements of the blood sugar content two 
hours after a meal or by the glucose tolerance test. 

Diabetes mellitus is found to be present in approximately 
2 per cent of all patients with h 3 qDerthyroidism. Although the 
presence of this condition frequently is not discovered until 
after the onset of hyperthyroidism, it is generally accepted that 
hyperthyroidism is not a direct cause of diabetes. Hyper- 
thyroidism, however, causes a decided increase in the severity 
of preexistent diabetes, and it is probable that the develop- 
ment of frank diabetes after the onset of hyperthyroidism is 
due entirely to accentuation of a latent or previously unrecog- 
nized diabetic state. 

The preoperative treatment of patients with hyperthyroid- 
ism and diabetes differs from the management of uncompli- 
cated thyrotoxicosis only in that the diabetic patient frequently 
must be given rather large doses of insulin in order to accom- 
modate the customary high calorie diet. Carbohydrates usu- 
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ally are given in amounts of ISO Gm. or more daily. Measure- 
ments of the blood sugar content should be made before each 
meal. Patients with hyperthyroidism and diabetes are more 
susceptible to hypoglycemia than are individuals with un- 
complicated diabetes, and a close watch therefore must be 
kept for symptoms of this condition. It is important to bey 
in mind in this connection tliat, as an iodine remission is 
established, carbohydrate tolerance improves, and the dosage 
of insulin usually must be reduced. During the first few 
da)^ after operation, it is often necessary to increase the dos- 
age of insulin once more; after this, progressive improvement 
in the diabetic state generally occurs, and in many patients the 
use of insulin can be discontinued entirely within a relatively 
short time. 

ARTHRITIS 


A rather rare complication of hyperthyroidism consists in 
the development of a condition similar in all respects to 
idiopathic rheumatoid arthritis. The shoulders and the joints 
of the fingers are most commonly affected, although at times 
there may be involvement of practically all joints of the body. 
Examination reveals thickening of the periarticular tissues 
mth local tenderness and limitation of movement which at 
times may be extreme. In advanced cases, flexion deformities 


and varjdng degrees of muscle atrophy develop. Roentgen 
examination fails to reveal gross bone or joint changes except 
for lire presence of atrophy. 


Plu'siotherapy and other therapeutic measures commonly 
employed in rheumatoid arthritis have no appreciable effect 
upon the arthritis which develops during hyperthyroidism. 
The induction of a remission in the thyrotoxic state by the 
ndmmisiralion of iodine also fails to improve the condition of 
the joints appreciably, and surgical measures such as ligation 
of the superior thyroid arteries or lobectomy, which only par- 
'Mly control the hxT)erth 5 noidism, likewise are of little of no 
H-ncfit. Subtotal thxnoidectomy after the usual preoperative 
is lollowed, however, by prompt 410™? 

is frequenUy 
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a decided increase in the range of painless movement in the 
in\ olved joints, and subsequently a majority of the patients 
experience gradual but eventually complete or practically 
complete recovery from the joint manifestations. 

In persons in whom rheumatoid arthritis is present prior 
to tlie onset of hyperthyroidism, the joint symptoms usually 
are increased by tJie development of thyrotoxicosis and are 
bcnef7(ed by subtotal thyroidectomy. 

PSYCHOSES AND PSYCHONEDROSES 

Hyperthyroidism is complicated at times by the develop- 
ment of definite psychotic states. Usually, in such instances, 
tlie thyrotoxicosis is quite severe, although exceptions to this 
are encountered. The most common psj^hosis is a toxic de- 
lirious mania but occasionally a schizophrenic state occurs. 
In other patients, severe psychoneuroses without frank psy- 
choses develop during hyperthyroidism. It is probable that 
the constitution and temperament of the individual are im- 
portant factors in determining the type of mental disturbance 
to be precipitated by thyrotoxicosis. 

The prognosis in patients who present psychotic or severe 
psychoneurotic manifestations during hj'perthyroidism is al- 
ways unsatisfactory. Surgery of any kind usually is inadvis- 
able so long as active symptoms are present, because even 
ligation of one superior thyroid artery may result in a serious 
increase in tlie severity of the symptoms and the development 
of a “hyperthyroid crisis.” Roentgen-ray therapy also is 
contraindicated since it almost invariably increases rather than 
ameliorates the symptoms. It has been our experience that 
the most satisfactory course of treatment consists of carrying 
out the usual preoperative measures, for a period of months 
if necessary, until the mental symptoms subside. The patient 
should be kept at absolute rest in bed, sedatives should be 
employed freely, and large amounts of fluid should be given. 
Lugol’s solution should be given in somewhat smaller amounts 
than are customary in uncomplicated hyperth 3 Woidism— a daily 
dose of 5 minims is sufficient. Blood transfusions often are 
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of help in the severe cases. Even after the mental symptoms 
have been controlled, operation is attended by a definitely in- 
creased risk. Postoperative crises are common and are liable 
to be attended by a return of the psychotic or psychoneurotic 
manifestations. It is usually advisable, tlierefore, to carry out 
the operative procedures in stages, beginning frequently with 
preliminary ligation of the superior thyroid arteries. Post- 
operative management is of even more importance than in 
patients with uncomplicated hyperthyroidism. The patient 
should be placed in an oxygen tent immediately, sedatives 
should be given as necessary, and the intake of fluids should 
not be less than 3000 cc. per day. Physiologic solution of so- 
dium chloride should be administered by hypodermoclysis in 
amounts sufficient to keep the total fluid intake at Uiis level, 
ugol s solution should be continued for several days A rise 
>n temperature to above 102° F. is combated by the applica- 
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complication of pregnancy, but tlie fact that the patient is 
pregnant does not alter tlie principles of treatment of the 
thyrotoxicosis. Ideal treatment consists of subtotal thyroid- 
ectomy during an iodine remission. The course of gestation 
is seldom affected by the operation, and there is no need for 
terminating pregnancy as a preoperadve measure. 

SUMMARY 

With tlie exception of the psychoses and severe psycho- 
neurotic states, the complications which have been considered 
seldom affect the prognosis of h3q3erthyroidism to an impor- 
tant degree. Careful attention to details is necessary during 
the period of preparation for operation, and in certain in- 
stances the period of preoperative treatment must be prolonged 
beyond tlie time required in uncomplicated cases. Surgical 
treatment occasionally must be carried out in stages, and in 
patients witli certain cardiac disturbances, diabetes mellitus 
or mental symptoms, extra precautions must be taken during 
the early postoperative period. Careful planning along these 
lines has resulted in a considerable reduction in the mortality 
rate of hyperthyroidism and, in this respect, is to be rated 
second in importance only to the routine preoperative use of 
iodine. 
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ATYPICAL HYPERTHYROIDISM 
E. Perry McCullagh 


The differential diagnosis of hypertliyroidism is usually 
considered from two widely divergent points of view. On the 
one hand are cases in which hyperthyroidism does not exist, 
but the disease is simulated by oAer conditions such as neuro- 
circulatory asthenia, the neuroses of the menopause, weight 
loss of obscure origin or at times by elevated basal metabolic 
rates of nonthyroid origin.^ On the other hand are those cases 
in which hyperthyroidism does exist, but for various reasons 
l^y simulate^ other diseases. The first group assumes clinical 
ihvrr/a diagnosis may lead to unnecessary 
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Cases of atypical h3'perthyroidism may be considered in 
three main groups; 

I. Hyperth 3 'roidisrn in which symptoms and signs relating 
to one s^'stem are unusually prominent, thus producing a 
clinical picture which simulates a disease of a single system. 

II. Hj^erthyroidism in which one or more of the com- 
monest symptoms or signs are lacking. 

III. Hj^erthyroidism complicated by another condition 
which dominates the clinical picture. 

L HYPERTHYROIDISM WITH SIGNS RELATED CHIEFLY TO ONE 

SYSTEM 

(A) Cardiovascular System.— The most common type 
of patient with atypical hyperthyroidism in this group is the 
so-called "thyrocardiac.” These patients are usually women 
over forty years of age who have a visible or palpable nodular 
goiter, but in a few cases there may be no palpable thyroid 
enlargement. The history will usuallj' disclose sj^mptoms of 
mild cardiac decompensation which have been present for a 
period of months or perhaps years. Repeated attacks of fibril- 
lation may have occurred, a few cases of flutter have been 
reported,^ cases are seen which maj'^ masquerade for long pe- 
riods of time as myocardial degeneration or hypertensive heart 
disease, and a diagnosis of mitral stenosis maj'^ have been made. 
Not infrequently, a middle-aged patient, usually with a goiter, 
will present herself showing all the evidences of cardiac de- 
compensation which is unassociated with any other signs, and 
at first, the presence of h5q5erthyroidism may not be suggested. 
As in mitral stenosis, the cardiac dulness is increased to the 
left, the pulse may be somewhat rapid at rest, auricular fibril- 
lation may occur, the sounds usually will be loud and snapping, 
a thrill or vibration may be felt at the apex, and a systolic 
murmur often can be heard at the apex, the base, or both; 
unlike mitral stenosis, however, no diastolic murmur is found. 

In some cases, a low serum protein which is apparently 
closely associated in itself with long-standing hyperthyroidism® 
may aggravate a tendency to edema. In almost all instances 
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of this sort of hyperthyroidism persistently high basal meta- 
bohc rates can be found. The response to iodine medication 
in such cases is not always convincing. Even when the de- 
compensation is severe enough to necessitate tliat the thyroid- 
ectomy be performed in stages, entirely under local anesthesia 
and with the patient in the sitting position, the results will 
often be extremely gratifying. In the light of recent advances 
in our knowledge regarding the value of complete thyroid- 
ectomy in cardiac disorders of nonthyroid origin, one is forced 
to question whether in all the patients who formerly were im- 
proved following thyroidectomy, the cardiac damage was due 
entirely to thyroid disease. In some of these cases, factors 
such as arteriosclerosis or other impairment of the myocardial 
strength may have played a part, although in most instances, 
as stated above, a basal metabolic rate of plus 30 per cent 
or above argues strongly in favor of thyroid disease as the 
chief etiologic agent. Though the clinical conception of the 
ihyrocardiac is undoubtedly useful, it should be remembered 
that present evidence favors the view that permanent organic 
damage does not occur to the heart as a result of thyroid 
disease alone, so that even in the case of severe cardiac failure 
from thyroid disease, if the heart is relieved of its burden of 
excessive work it may assume complete normality of function. 

Occasionally an individual past forty years of age may be 
seen who has an adenoma of the thyroid associated with 
tachycardia. The metabolic rate may be slightly, if at all, 
elevated, and other evidences of hyperthyroidism may be al- 
most completely absent. When other causes of tachycardia 
can be excluded, removal of the adenoma may allow the heart 
rate to return to normal 


System.-The neuromuscular sys- 
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quesUoned and the basal metabolic rates were plus 37 per 
cent, plus 29 per cent and plus 18 per cent. There was, how- 
ever, only questionable thyroid enlargement and with the ex- 
ception of six preoperative days in the hospital, the pulse 
rate had been below 90. Because of the extremely marked 
tremor, the relatively normal thyroid size and pulse rate, and 
in spite of the elevated metabolic rate, the surgeons in charge 
were about to refuse tlie patient operation. Further observa- 
tion showed that he was losing weight on a diet of 2500 calories 
per day while at rest in bed, and it appeared to some of us that 
the facial expression of the patient, his restlessness and mental 
irritability, his moist w^arm skin and loud snapping heart 
sounds were suflicient to warrant the diagnosis of hyper- 
thyroidism. This opinion w'as corroborated by prompt re- 
covery following partial thyroidectomy. 

Elderly patients with adenomatous goiters or occasionally 
with little or no thyroid enlargement may be seen at times with 
a chronic low-grade h 3 qjertliyroidism of a type similar to that 
described above. The facial appearance may be more sug- 
gestive of fatigue than of stimulation (the so-called “apathetic 
hyperth 3 moidism”'‘) and most of the evidences of hyperthyroid- 
ism may be lacking. Muscular weakness and gradual progres- 
sive weight loss may be tlie only symptoms of consequence. 
Here again, the chief concern is the serious consideration of 
the possible presence of h 3 'perthyroidism. A careful survey 
of symptoms, signs, and laboratory data, special tests or trial 
on iodine will seldom fail to lead to the correct diagnosis. 
Lahe)^ has warned against the tendency to high postoperative 
mortality in such cases and suggests the frequent use of the 
two-stage operation, a single lobectomy being done on each 
occasion a few weeks apart. 

(C) Disorders of Metabolism. — Weight loss is seldom 
if ever tlie only presenting evidence of h 3 qierth}Toidism, but 
it may be the most evident sign. If there is no obvious cause 
for weight loss and the diabetes can be excluded, hyperthyroid- 
ism deserves careful consideration. 

(D) Ophthalmic Disorders. — Eye signs may be the only 
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presenting evidence of hyperthyroidism for some months, 
but this apparently is a rare occurrence. In one instance, a 
woman complained only of widening of the left palpebral fis- 
sure. No other evidence of hyperthyroidism could be demon- 
strated during two and a half montlis of observation, at the 
end of which time visible and measurable evidences of involve- 
ment of the opposite palpebral fissure began to be apparent. 
The basal metabolic rate at this time was plus IS per cent. 
Although there was only questionable enlargement of the thy- 
roid gland, thyroidectomy was advised and performed, follow- 
ing which the eye signs disappeared. 

(E) Gastro -intestinal System. — Diarrhea occurs in the 
course of hyperthyroidism in some cases. Shirer” demon- 
strated that hypermotility of the gastro-intestinal tract was 
present in 92.5 per cent of 42 cases studied by :c-ray, the 
presence of hypermotility being based on the advance of the 
head of the barium meal to the cecum or beyond in three 
hours. Diarrhea in the presence of hyperthyroidism has been 
seen in this clinic less frequently recently than it was previous 
to six or eight years ago, and my associates cannot recall a 
single case in which gastro-intestinal symptoms were the only 
clinical evidence of hyperthyroidism. 


n. hyperthyroidism m which one or more of the com- 
monest SYMPTOMS OR SIGNS ARE LACKING 

Some of the most striking features of hyperthyroidism such 
35 tachycardia, goiter, hypermetabolism and weight loss may 
be absent in some cases. 

When tachjxardia and elevation of the basal metabolic 
late are not found, it may be difficult to know whether, their 
absence is an unusual feature in the particular case in ques- 
tion or whether it is simply an ewdence of a natural or induced 
^enu>?,on of hr-perthyroidism. Continued observation may 
"wpply the answer, but such obserx^ation is not always feasible 

A normal pube rate in the presence of active hyperthyroid- 
“ " an uncommon finding, and I doubt whether statistics 
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except in cases of remission and the striking instances which 
I have observed have been in men past middle age. In some 
instances, the tachycardia observed while the patient is being 
examined may disappear after one day in the hospital, so that 
one does not see the typical pulse curve of hyperthyroidism, 
which following treatment gradually falls within from one to 
three weeks. Occasionally, a pulse rate which was about 70 
preoperatively, will be reduced to perhaps 50 following the 
disappearance of hyperthyroidism. 

The tliyroid gland may not be visibly or palpably enlarged 
in the presence of hyperthyroidism.’' If other features of the 
disease are present, this fact should not deter one from mak- 
ing the diagnosis and applying all the usual methods of therapy. 

Most writers agree that h3q5erthyroidism does exist with- 
out an elevated basal metabolic rate even apart from such an 
occurrence in cases of remission. It occurs most commonly 
in patients with nodular goiter and therefore in women past 
middle age. In such instances, it appears that a chronic low- 
grade hyperthyroidism which has been present for a long time 
may become burned out so far as a metabolic response is con- 
cerned and yet other clinical evidences of the disease may 
remain. We agree with Morris® that the metabolic rate should 
be disregarded entirely where there is clinical evidence of 
thyrotoxicosis and when a goiter is present. If neither goiter 
nor elevated metabolic rate are present, extreme caution is 
necessary in arriving at a diagnosis of tliyroid hyperactivity. 

It should be borne in mind that symptoms of h 3 q 3 erthyroid- 
ism and hypothyroidism may be peculiarly intermingled in 
some cases; localized m 3 rxedema in individuals with hyper- 
thyroidism has never been adequately explained. In one of 
my cases, remissions in the course of hyperthyroidism were 
so complete as to be associated with basal metabolic rates of 
minus 25 per cent and clinical evidence of hypothyroidism 
requiring the use of desiccated thyroid. This patient later had 
definitely elevated basal metabolic rates and all the clinical 
signs of hyperthyroidism again. It is possible that such ex- 
treme remissions may explain some of the cases in which the 
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oral use of thyroid preparations is purported to have caused 
hi^jerthyroidism. 

In all cases where the basal metabolic rate is normal, the 
diagnosis of hyperthyroidism must be made with caution. The 
final results of operation in such instances suggest that diag- 
nostic errors are frequent. Gordon and Graham® report 71 
cases of hyperthyroidism associated with normal basal meta- 
bolic rates, 17 of which were associated with diffuse goiters 
and 54 with nodular goiters. Operative cures were secured 
m only S3 per cent of the first group and 66 per cent of the 
second with improvement in 35 per cent and 18 per cent re- 
spectively. 

Persistent weight gain in the presence of active hyper- 
thyroidism may occasionally be seen. This occurs at times 
in young individuals in whom a voracious appetite more than 
compensates for the tendency to weight loss incurred by eleva- 
tion of metabolic rates. As a rule, the diagnosis in such 
instances is clear. 


conumoN 
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may be completely masked and may defy careful scrutin 
A gradual change in facial expression, persistent elevation i 
the systolic pressure and persistent tachycardia at rest and c 
repeated observations may serve to put the clinician on h 
guard. Persistent elevation of tlie basal metabolic rate abo\ 
plus 20 per cent or the repeated finding of blood iodine leve 
of from 15 to IS micrograms per 100 cc. are useful corroborc 
tive evidences. In these cases, operative interference ma 
give only partial symptomatic relief, the hyperthyroidism dh 
appearing, but tlie neurocirculatory asthenia remaining. 

Since arterial hypertension may simulate h}'perthyroidisn: 
its presence maj'' also “mask” hj'pcrthyroidism. The hyper 
tensive patient may have a flushed face and a mild tachycardi; 
may be highly suggestive of thyroid disease and although ai 
elevated diastolic pressure is not caused by hyperthyroidism 
neither does its presence exclude the disease. The persistentl} 
elevated basal metabolic rate present in some cases of hyper 
tension has not, I think, been adequatel}'- e.xplained. If aftei 
careful observation and therapeutic trial on iodine there is 
still real cause for doubt, it may be wisest to err (especiallj’ 
in tlie presence of goiter) on die side of hj'perthyroidism and 
allow the patient what benefit can be obtained from opera- 
tion. 

Organic heart disease may produce evidence which may di- 
rect the clinician’s attention away from h 3 Tierth 3 ’-roidism. If 
a goiter is present and even in the face of decompensation and 
obvious organic heart disease, hyperthyroidism deserves care- 
ful consideration. Here the basal metabolic rate and careful 
consideration of the possible presence of hyperthjToidism will 
serve to make the diagnosis clear and elimination of thyroid 
overactivity will give most gratifying results in most instances. 

Menopausal symptoms may overshadow a mild hj'per- 
thyroidism such as so often occurs in the case of the middle- 
aged woman. In all instances where goiter is present this 
possibility should be seriously considered, and if large doses 
of estrogenic substances give less relief than is usually seen, 
or leave a residue of s 5 miptoms, possibly of thyroid origin, 
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even greater suspicion is warranted. If the metabolic rate is 
persistently high and the blood iodine distinctly elevated, the 
diagnosis is clear. In case of doubt, it is wiser to advise the 
removal of an adenoma tlian to risk tlie effects of low-grade 
hj'perthyroidism over a long period of time. 

Since diabetes and goiter are both common, it is to be ex- 
pected that their incidence should coincide somewhat. The 
frequehc}^ of association of tlie two diseases has never been 
adequately shown to be greater than would be expected on a 
basis of the rate of occurrence of either alone. When a 
diabetic presents himself with glycosuria which may appear 
adequate to explain his weakness, weight loss or even the 
nervous restlessness or mild tachycardia sometimes seen, it 
is easy to forget the possibility of hyperthyroidism. Again, 
especially when thyroid enlargement is present, hyperthyroid- 
ism should not be excluded from the diagnosis except after 
careful consideration. This is especially important since 
lowering of the metabolic rate may be followed by great im- 
provement in the severity of the diabetes. 

Hyperthyroidism commonly occurs in association with 
pituitary diseases, especially acromegaly and those clinical 
sjmdromes simulating the pituitary-adrenal syndrome or 
pituitary basophilism. When clinical features of such pituitary 
disease are present, thyroid abnormality should always be 
excluded. 
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DIAGNOSIS AND TREATMENT OF 
hypothyroidism 

C. L. Hartsock 


In spite of the fact that it practically always gives clinical 
clues that should cause its presence to be suspected, in spite 
of the fact that there is a simple laboratory test which should 
confirm or disprove this suspicion, and in spite of the fact 
that a specific therapy is available which will very quickly 
give undisputed proof of its presence, thyroid insufficiency still 
remains one of 4e most frequently overlooked causes of mor- 
bidity. There must be some simple reason why this disease, 
which responds so readily to treatment, should so often go 
unrecognized. The patient, anxious to be well, teUs his his- 
torjf as honestly and completely as he knows how, while we 
physicians, zealous to cure the patient, make as complete an 
examination as in any other case. It is in this manner that 
the true diagnosis of most diseases is discovered; however, if 
tlie patient has hypothyroidism, he too frequently goes away 
from his physician with only a symptomatic diagnosis such as 
neurasthenia, nerx'ous exhaustion, anemia, low blood pressure, 
constipation, etc. 

I believe that the following factors are responsible for the 
difuculty which attends recognition of this dis ease: 

1. The disease is much more prevalent than is generally 
5^upposcd and it is the basic cause of many symptoms that often 
are attributed to local disturbances' in the various systems 
of the body, rather than to a general cause, 

2- The disease characterisUcally produces negative symp- 

^'Sns rather than positive ones that call our atten- 
0 ‘i to the presence of organic disease. 
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0 . Tlie onset is insidious. Frequently, it is present for 
years before the patient is even aware that he does not feel 
as well as he should. 

4. TJie manifestations of the disease at different age periods 
vary greatly and the presenting symptoms may be referable 
to any S 3 'stem in tlie body so that it is difficult to associate 
them with one common etiological factor. 

5. The textbooks have emphasized the advanced types of 
hypotliyroidism and described some of the cardinal symptoms, 
but have neglected to mention many of the prodromal sjmip- 
toms and signs which have been present for years before the 
characteristic picture develops. Oftentimes, a sufficient de- 
gree of thjmoid insufficiencj' to bring out the characteristic pic- 
ture is never developed, and it is these cases that are most 
frequently overlooked. 

When I realized that I was overlooking this disease entirely 
too frequently, I quickly discovered that there was only one 
way to make certain that these cases would not escape recog- 
nition, and that was to exclude thyroid insufficiency as a fac- 
tor in every case ratlier tlian to include it as a possibility only 
if some positive clue suggested its presence. As a result of 
this decision, exclusion has been carried to such an extent that 
a normal basal metabolic reading has been disregarded in 
many cases and the more accurate therapeutic test has been 
tried. This statement will immediately excite the usual criti- 
cism which is made when a person is particularly interested 
in any specific condition; namely, that he makes a diagnosis 
of the disease in which he is interested entirely too frequently 
and thereby overlooks other causes of the patient’s disability. 
In my own case, it was not so much an interest in the disease 
that led me to adopt this method, but these measures were 
carried out purely as a means of better recognition of cases 
of hypothyroidism. 

When thyroid insufficiency is present, it causes an incom- 
plete oxidation in the metabolic processes of almost all, if not 
all, the cells of the body. Depending upon the use of the 
organs of which tliese cells are an integral part and upon the 
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amount of damage to the organ by previous stress, strain and 
disease, the first effects of the disturbed metabolism usually 
will be to manifest itself by symptoms referable to some par- 
ticular system rather than to symptoms referable to the entire 
body, such as is seen in the more advanced cases. Many 
vague and puzzling symptoms whicli otherwise receive purely 
symptomatic treatment without much result, can be explained 
and cleared up on this basis. 

The different systems of the body will be considered and 


some of the more pronounced disturbances that can be caused 
by thyroid insufficiency will be cited. It must be kept in mind 
that these symptoms and signs are the result of a purely 
metabolic disturbance and can of course be produced by con- 
ditions other than hypothyroidism. 

Central Nervous System.. — Somnolence is a symptom of 
severe thyroid insufficiency and when it is present the patient 
is usually in a myxedematous condition. Forgetfulness, lack 
of concentration and a tendency to procrastinate are also 
symptoms which appear in a late stage of the disease. Rest- 
essness, nervousness and insomnia are more common in the 
mild cases. Chronic headache which recurs frequently is also 
a common symptom. These early symptoms are more the re- 
■u t of the general fatigue and hypotension than the direct re- 
sults of the metabolic disturbance. 

of System.— Muscle errors which are due to fatigue 

headachP ^ secondary symptoms such as dizziness 

■'Ikw. another Ln ’’Wothyroidisra. 
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swollen, there is a tendency for the tube to close and the pa- 
tient complains of the very annoying sensation in the ear 
whidi results from this closure. Rather typical of this type 
of closure of tlie tube is its tendency to occur and disappear, 
sometimes several times in the same day. The use of 
ephedrine and air inflation of the tube give only temporary 
relief, but adequate treatment with thyroid gives qui^ and 
permanent relief. Tinnitus is sometimes due to the same 
cause. Degeneration of tlie eighth nerve should be suspected 
of being due to a tliyroid disorder. Swelling of the tongue and 
chronic hoarseness are late symptoms of m30cedema. 

Cardiovascular System. — Bradycardia should always 
suggest the presence of hypothyroidism but the pulse rate is an 
unreliable guide because in many cases it is normal or in- 
creased. Thyroid insufficiency is occasionally the sole ex- 
planation for myocardial weakness. A clue to this etiological 
factor is found in the low amplitude of the electrocardiographic 
tracing. Due to the increased cholesterol content of the blood 
in the presence of hypothyroidism, it may also be a factor in 
the production of arteriosclerosis, but no improvement is noted 
following treatment with th)n:oid, although in early cases it is 
possible that the progress might be arrested. 

Dyspnea is entirely a secondary symptom, but that very 
peculiar type of dyspnea which is best described as sighing 
respiration is occasionally due to hypothyroidism; more fre- 
quently, however, it is due to an anxiety state. 

Gastro-intestinal System. — Obstinate constipation as a 
result of an atonic colon is a characteristic symptom, but all 
types of indigestion due to fatigue of the gastro-intestinal tract 
may be caused or aggravated by hypothyroidism. I observed 
one very interesting case of sudden periodic vomiting in a 
young woman. No other explanation for her symptoms was 
ever found and because of other distinct signs of hypothyroid- 
ism and a very low basal metabolic rate, she was treated solely 
from this angle with complete relief from the vomiting. The 
explanation for this is not clear. 

Adilorhydria seems to occur somewhat more frequently 
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in hypothyroidism but this is such a common finding in pa- 
tients past middle age that coincidence would lessen the value 
of such statistics. Adequate therapy certainly does not cause 
a return of the hydrochloric acid. 

Gerdto -urinary System. — One of the classical mistakes 
in diagnosis is mistaking a case of myxedema for nephritis be- 
cause of large amounts of albumin in the urine. I observed 
such a case recently. The patient’s symptoms were of twelve 
years’ duration, and she had been consulting doctors almost 
continuously up until five years before our examination, when 
her physicians made a diagnosis of nephritis, gave up all 
hope for her cure and sent her home from the hospital to die. 
The patient ceased all medical aid or advice and peculiarly 
enough, her condition improved, but it was stiU the most ad- 
vanced case of myxedema I ever saw. The basal metabolic 
rate was minus 41 per cent. Improvement on thyroid medica- 
tion was, of course, startling. 

Impotence and sterility both in the male and female should 
cause one to suspect hypothyroidism. In one case, a woman 
was unable to carry pregnancies to full term, but after the 
institution of thyroid therapy, she had two full-term, normal 
pregnancies. 


Glandular System. — Polyglandular disturbances asso- 
ciated with hypothyroidism as a minor or secondary feature 
arc \eiy' commonly found, but in many cases the entire gland- 
u ar sjmdrome is improved by the use of thyroid therapy alone 
an t ns is especially true in ovarian types of menstrual dis- 
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Hematopoietic System. — mild hypochromic anemia 
williout any otlier satisfactory explanation should excite a 
suspicion of tliyroid insufficiency. The marked anemias which 
were thought to be due to myxedema and which simulate per- 
nicious anemia probablj'^ also have some deficiency of the ex- 
trinsic or intrinsic factor of pernicious anemia. 

■ Hair, Nails and Skin. — Dryness of the hair and skin, 
brittle and thick, coarse nails, falling hair and premature grey- 
ing of tlie hair are very suggestive symptoms of this disease 
and sometimes give tlie earliest clues. 

General S3Tnptoms. — Obesity, botlr generalized and that 
localized around tlie pelvic and shoulder regions is the classical 
sign which usually directs attention to hj'pothyroidism; how- 
ever, a fact which is not so generally knowm is that many thin 
individuals who never could gain weight begin to do so imme- 
diately when they follow well-regulated and observed treat- 
ment for mild thyroid insufficiency. 

Localized and circumscribed swellings are frequently of 
myxedematous origin. Swelling of the extremities with 
changes of temperature or prolonged dependency suggest an 
early myxedematous state. 

Intolerance of cold and a subnormal temperature is usu- 
ally found, but several cases of chronic pyrexia have been re- 
ported that responded to no therapy other than tliyroid. Lack 
of thirst and hypohidrosis are further suggestive general 
symptoms. 

Many other vague symptoms could be cited that are sec- 
ondary to the chronic fatigue, decreased cellular function and 
inadequate oxidation of thyroid insufficiency, but this would 
only serve to make the picture confusing. If the more im- 
portant symptoms mentioned above are kept in mind, one or 
more will stand out prominently enough to cause the condition 
to be suspected and recognized. 

The variation in the picture of hypothyroidism in the 
different age groups — children, young adults, and mature 
adults, is also confusing. Severe hj'pothyroidism in the child 
causes the typical picture of cretinism which presents such a 
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classical picture and has been so adequately described in every 
textbook that no further discussion is necessary here. Very 
little is known, however, about mild degrees of hypothyroid- 
ism in children. The difficulty of obtaining satisfactory 
» metabolic studies, tire normal variability of children’s weight, 
growth, development and intelligence, and the fear of using 
thiToid preparations in the growing child has presented many 
obstacles to the investigation of this problem. Undoubtedly, 
many of the subnormal childhood conditions about which the 
mother is much more concerned than the physician eventually 
will be shown to be due to thyroid insufficiency. Diagnostic 
criteria are still so limited in this group at the present time 
that we must wait for further studies before we can attempt 
to recognize and treat the incipient states of hypothyroidism in 
children. 

Severe hypothyroidism can be present in middle-aged pa- 
tients with surprisingly few of the classical symptoms. It is in 
this group that the more bizarre symptoms of thyroid insuf- 
ficiency which were mentioned above are seen. Patients in the 
older group usually present at least a few of the symptoms 
suggestive of the clinical picture of myxedema. Rarely do they 
show them all. 

Differential Diagnosis. — Many conditions must be taken 
into consideration in the differential diagnosis of hypothyroid- 
ism but two are especially confusing. The symptomatology 
of the recently described clinical syndrome, achlorhydric 
anemia or idiopathic hypochromic anemia, frequently suggests 
liNpotbyroidism and unless laboratory studies clearly differen- 
tiate the two, it is sometimes necessary to determine whether 
'ton or thyroid replacement therapy is the more specific be- 
ote the true diagnosis can be determined. Some cases are 
■Tjiarently a combination of both conditions and these do bet- 
ter vlion botli medications are used. 

Depressed and exhausted states are especially confusmg 
Hc.nusc the basal metabolic rate is also very^ low in these con- 
uion- and it is difncult to tell whether the exhaustion is the 
t V! I of the low metabolism or \dce versa. It is in this type 
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of case dial the therapeutic trial is of great value in the dif- 
ferendal diagnosis. Blood cliolesterol studies should be made 
routinely as a differential diagnostic measure because an in- 
crease in tin's substance in the blood is highly suggestive of the 
presence of hypothyroidism. Whether the clinical picture, the 
basal metabolic rate and blood cholesterol definitely point to, 
or only suggest tlie presence of tliyroid insufficiency, the final 
answer depends upon die ability of the padent to tolerate the 
specific substance of die diyroid gland. 

Treatment. — If die patient lias hypothyroidism, he 
should tolerate die replacement of an amount of thyroid equal 
to that whicli is deficient, and there should be a concurrent 
improvement of die condition, especially in the subjective 
symptoms. Unless objective signs are outstanding, they re- 
spond slower dian the subjecdve symptoms. Similarly, if the 
diagnosis is erroneous and the patient’s symptoms are not the 
result of hypothyroidism, unpleasant subjective s^miptoms will 
soon result from overstimulation of the thyroid, and the treat- 
ment should be discondnued or tried again wth very small 
dosage. 

Many patients and also many physicians are very reluc- 
tant to use thyroid substance because of their fear of inducing 
hyperthyroidism. While it is true that practically all the to.^c 
symptoms of hyperthyroidism can be reproduced by admin- 
istering the acdve principle of the thyroid gland, these symp- 
toms promptly subside when the medicadon is withdrawn, and 
I have never seen permanent hyperdi3^roidism induced by the 
use of the acdve hormone. A word of caudon to the patient 
and frequent observation offset all dangers attached to the use 
of thyroid substance. 

In a given case where it is decided to use thyroid treat- 
ment, the evidence for the disease may either be conclusive 
or only suspicious. In the former, any other treatment that 
the padent may need can be prescribed at the time the original 
prescripdon for thyroid is given, but in the suspicious cases, 
it is advisable to have several weeks’ observation when th}'- 
roid therapy alone is used. This serves to offset the faulty 



BIAGNOSIS AND TREATMENT OE HYPOTHYROIDISM 175^ 

observation that improvement was due to tlie tliyroid medica- 
tion when it may have been due to the other treatment. Psy- 
chic improvement which comes so frequently for a few weeks 
after a visit to a confidence-inspiring physician must also be 
discounted in judging the effects of a trial tliyroid therapeutic 
test. 

Once it has been determined that a deficiency in thyroid 
exists, the rules of treatment are very simple. It is advisable 
for the physician to experiment with various brands of thyroid 
products, finally choosing one that he finds potent and then 
becoming familiar with what results ‘can be expected with 
various dosages. The potency of the various brands varies 
so much that it is difficult to stabilize the patient if the same 
brand is not used continuously throughout the treatment. 

The physician should try to bring the patient’s metabolism 
to normal and maintain it at that level. To accomplish this, 
the beginning dose should be estimated below the amount that 
will be thought necessary to bring the metabolic rate up to 
normal. If this dosage is tolerated satisfactorily, it can grad- 
ually be increased at intervals of several weeks until a normal 
metabolic rate is reached. This can be determined partly by 
clinical observation supplemented by an occasional test of the 
basal metabolic rate. When a normal level is reached, it is 
usually necessary to reduce the dosage slightly for a main- 
Icnance dose. Frequently at this point the physician does not 
impress upon the patient the fact that thyroid therapy is only 
replacement Uierapy and not curative therapy. This results 
'u the patient believing he is now normal and discontinuing 
treatment, so that die former condition of hypothyroidism 
occurs again. Once a diabetic, always a diabetic, and that is 
also true of hjTiothxuoidism. Changes in environmental cir- 
cumstances and geographical locations may affect this state- 
ment somewhat but in general it is true. The hypothyroidism 
that so frequently follows subtotal thwoidectomy for hyper- 
t.iyroidi.mi differs in this regard from nonsurgical hypothyroid- 
ism. In these cases the Inqpothyroidism may last only a short 
’’•"•to. but if it persists for as long as two years after the 
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thyroidectomy, it is usually permanent and demands constant 
treatment. 

After the maintenance dose has been established, periodic 
clieckings every tliree to six months are advisable. The 
tliyroid insufficiency may be progressive and it may be neces- 
sar}'^ to increase the dosage from time to time. The insuf- 
ficiency may remain stationary but other influences may 
necessitate a change in the dosage. This is particularly true 
during pregnancy, following illness and m'th changes of emo- 
tional states and geographical location. 

In my experience, the basal metabolic rate does not give 
a very good indication of the amount of thyroid substance that 
will be necessary to bring the rate up to normal; therefore, 
the dosages should be worked out in each individual case by 
the trial and error method. Some patients who have severe 
myxedema and a very low reading will respond to moderate 
doses of thyroid substance, while others whose symptoms are 
rather vague and whose rates are not much below normal will 
require very large doses before any benefit is derived. This 
appears illogical, and it may be possible that in some cases 
there is some difficulty with absorption from the gastro- 
intestinal tract. 

Owing to the great variation in the potency of thyroid 
preparations, it is difficult to discuss exact dosages unless one 
speaks in terms of thyroxin, which is rarely used on account of 
the expense. I rarely start treatment on less than a grain of 
thyroid extract (American standard) believing that if the pa- 
tient does not tolerate this dosage, hypothyroidism does not 
play much part in the production of symptoms. However, in 
some of tlie polyglandular syndromes where other glandular ■ 
preparations are being used also, smaller doses of thyroid may 
be combined with these to give the best results. 

It is better to advise that thyroid medication should not 
be taken after midafternoon. If the medication is given after 
the evening meal, it frequently causes difficulty in getting to 
sleep and some palpitation of the heart when the patient first 
lies down. This rule does not apply if the patient’s occupa- 
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tion or social life is such that his activities are greatest in the 
evening. 

A slight overstimulation is likely to occur for an hour or 
so after thyroid medication is taken, especially follovfing exer- 
cise, emotional excitement or lying down. This temporary ex- 
citement should not be enough indication to decrease or dis- 
continue the dosage, but it is an indication that the patient is 
approaching a normal metabolism. Mild symptoms of excite- 
ment are sometimes annoying to patients however, and owing 
to the fact that the thyroid hormone cannot be supplied ar- 
tificially with the regularity of the normal thyroid, it is some- 
times necessarj^ to maintain a patient at a metabolic level 
slightly below normal. As the metabolism approaches normal, 
the patient’s subjective sense of well-being will furnish a bet- 
ter guide to his true condition than trying to maintain an 
absolutely normal metabolic rate. The test, as it usually is 
done, is not accurate enough to be an index of absolute nor- 
mality, and furthermore, it must be remembered that the nor- 
mal rate for each individual is not the same, some being higher 
and some lower than the standard normal. 

In conclusion, I would like to emphasize the high incidence 
of hypothyroidism, especially in the so-called “goiter section” 
of the Great Lakes Region. Hyperthyroidism has long been 
known to be very prevalent in this location, but the number of 
patients who suffer with hypothyroidism far exceeds those 
with hv^jerthyroidism. If the attention of physicians were 
attracted as easily to the negative character of the symptoms 
of hypothxwoidism as it is to the positive symptoms of hyper- 
ihyroidism. there would be a remarkable decrease in the low- 
grade morbidity of the health of the community. 
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CLINICAL PROBLEMS ASSOCIATED WITH MALIGNAHCY 
OF THE THYROID GLAND 

Robert S. Dinsmore and James H. Yant 


Malignancy of the thyroid gland is a clinical diagnosis 
which is hard to make in the early stages of the disease at a 
time when surgery plus irradiation may offer a cure. Allen 
Graham^ pointed out several years ago and as Robertson Ward" 
emphasized more recently, the incidence of malignancy of the 
thyroid is greater in those regions where goiter is endemic. 
Therefore, it is of the utmost importance for practitioners in 
these regions in which thyroid disease is endemic to make a 
\erjf (^reful examination of patients with goiters with a view 
to ruling out the presence of malignancy. 

•A \ery satisfactory classification of malignancy of the thy- 
roi both clinically and pathologically is that given by Graham, 
and^e one upon which we shall base our discussion. 

sarcoma are found: lymphosarcoma and 
not sarcoma. Some authorities question whether or 
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usunlh’ involves botli lobes. These patients give a history of 
short duration of the tumor and very rapid growth, and they 
ma}' complain bitterly of choking. The entire organ is firm 
and fixed, Uic fixation being due to extension to the adjacent 
tissues and the mediastinum. Distant metastases are uncom- 
mon because the local growth is usually so rapid that there 
is a fatal termination before metastases are recognizable. How- 
ever, occasionally there is an exception to this general rule 
such as in tlie case reported by Schreiner and IMurphy,'’ in 
which tlie patient is alive and well fifteen years after .v-ray 
treatment, a palliative operation for relief of pressure having 
been done previously by Crile. 

The malignant adenoma arises in a pree.xisting adenoma. 
Unfortunatelj'’, only about one half of these cases are diagnosed 
clinically. In a series of 84 cases of malignant adenoma re- 
ported by Dinsmore and Crile, Jr.,° the diagnosis was made 
in one tliird of the cases and was considered as a possibility in 
58 per cent. Only 6 of the patients in this latter group are 
now alive and without recurrence. 

Therefore, the importance of the early recognition of this 
change cannot be stressed too much. This transformation 
should be suspected in a middle-aged patient complaining that 
a nodular goiter which has been present for years has recently 
commenced to enlarge. It is usually stated that change in 
size has taken place quite suddenty, altliough the growth may 
be relatively slow. Unfortunately, this may be the only sign 
which is suggestive of the carcinomatous change, and even 
then it may be too late for effective treatment, because the 
tumor may have metastasized to distant parts by way of the 
blood stream, even though the capsule of the adenoma has not 
been broken nor have the lymphatics been invaded, ffdien 
this type of neoplasm is in its early stage, the patients usually 
have no symptoms. The carcinomatous change is usually 
limited to one lobe or even one adenomatous nodule, although 
other adenomata may be present. The malignant adenoma will 
have an increase in its consistency which may be detected by 
the palpating fingers. As the tumor increases in size, certain 
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she had always had a full neck, but was quite insistent that this tumor had 
appeared within the preceding three months. 

Physical e.xamination revealed a movable tumor which felt cystic, and 
gave the impression that there had been a hemorrhage into an adenomatous 
cyst. 

At the time of operation, however, the tumor was found to be completely 
filled ■with neoplastic tissue and the pathological diagnosis was malignant 
adenoma. 

A course of i-ray therapy was given, but the patient returned in three 
months with a recurrence in the incision line. This was removed and was 
found to have cells of the same t3TDe as those noted m the tumor previously 
removed. Another course of x-ray therapy was given. 

The patient returned from time to time and was found to be rapidly 
losing weight. Roentgenograms of the chest, pelvis, spme and long bones were 
made, but with the exception of a suspicious lesion in the left humerus, no 
me astascs were found. The patient became very much emaciated and it -was 
' a a generalized metastases which could not be located 

an eat occurred about eighteen months after the primary operation. Before 
eaui, a large hard tumor appeared on the side of the face. This apparently 
nas m the parotid gland. 


Cirrhous carcinoma is also very slow growing, but its oc- 
urrence is so infrequent and it is so inevitably fatal, that it 
OK not merit a great deal of consideration in this discussion 
al! carcinoma graduaUy increases in size, and as 
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comes more pronounced. The patient will then complain of 
hoarseness, stridor, dysphagia, and choking. These latter 
sjmiptoms appear when compression and invasion involve the 
sheath of the laryngeal nerves, the esophagus, larynx and 
trachea. "With progression of the disease there will be marked 
fixation of the gland and it will be very firm. 

The time when tliese symptoms appear, of course, depends 
upon the rate of growth, which in turn is dependent to a great 



Fig. ,181. — Photograph showing size of tumor which had appeared within the 
preceding three months. 


degree upon the type of malignancy present. The growth of 
the malignant adenoma is comparatively slow, but unfor- 
tunately tliis tumor may metastasize to distant parts relatively 
early. Occasionally its growth is surprisingly rapid, as is il- 
lustrated by the following case. 

Case I. — The patient was a woman forty-four years of age who came to 
the clinic in January, 1927 complaining of “goiter” (Fig. 181). She stated that 
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Struma lymphomatosa, as described by Hashimoto, is a dif- 
fuse lymphoid infiltration of the thyroid resulting in a sym- 
metrically enlarged, firm, hard thyroid. Here, too, the nor- 
mal contour of the thyroid is not lost, and there is no fixation 
of the gland to adjacent cervical structures, although there is 
close attachment to the trachea. The disease usually occurs 
in women in middle life or later. There are no signs of local 
inflammation. The correct diagnosis is ordinarily not made 
clinically, although chronic thyroiditis may be suspected. 

When sudden hemorrhage into an adenoma has taken 
place, the history reveals important points in the differential 
diagnosis. There may or may not be a history of a previously 
existing goiter. Usually the patient will relate that after exer- 
tion there was a sudden increase in the size of the neck. This 
may take place over a period of a few hours or a day, and 
accompanying this there may be symptoms of choking 
an pressure in the neck. Local tenderness may be marked. 

e swelling is asymmetrical and confined to one lobe, which 
frequently is very firm and hard. The tumor, after a few 
ays, begins to subside, and gradually becomes smaller as a 
resu t of the partial absorption of the hemorrhagic content of 
e cyst. The time factor and the decrease in the size of the 
umor are most important in the differential diagnosis. 

adenomata may be very confusing from the 
differential diagnosis, because they present the 
rctrnl.r adenoma, may have a somewhat ir- 

"0 fixation" Th ’^ndateral. However, there will be 

vith ,7^". diagnosis may readily be estab- 

ralcified areas' "^he " which will show the 

a ihvroid / ’ ^ radiologic demonstration of calcium in 
•Ulcr exddence against malignancy. 

'M'Ki.ihoimMrtr,' o' ftyroid is estab- 

"“■'aslasizcd IS whether or not the lesion has 

'he Cleveland Hicken® have recently reviewed 

'V'mi.l. The h malignancies of the 

"'■■'.•■■•a.,, o^cur!^ " « "Mch 


'■■■'C. iQ-ni 



1/60 ROBERT S. DINSMORE, JAiMES II. YANT 

Clinic only one such case has been found that was associated 
will suspected malignancy. This patient, in addition to her 
definite e.xophtlialnios and recurrent hyperthyroidism, pre- 
sented many of Uie clinical characteristics of malignant ade- 
noma, but tlie diagnosis could not be confirmed histologically. 
Clute and Warren' report 4 cases in a series of 226 cases of 
malignancy of tlie thyroid. 

In our series about 63 per cent of all the malignancies oc- 
curred in women. Malignancy usually appears in the fifth 
and sixOi decades of life; however, its occurrence is frequent 
enough in individuals under thirty-nine jmars of age that the 
clinician should keep the possibility of malignancy in mind 
when examining nodular goiters in young patients. Cases 
have been reported to occur in the first and second decades 
of life, and a relatively high percentage in the third and 
fourth. 

It is necessary for the clinician to differentiate thyroid 
malignancy from acute thyroiditis, chronic thyroiditis as de- 
scribed by Riedel and that described by Hashimoto, from 
sudden hemorrhage in a benign adenoma, and from calcified 
adenoma. 

A respiratory tract infection usually precedes acute thy- 
roiditis by a few daj's or weeks. The patient has a sym- 
metrical enlargement of one or both lobes of the thyroid gland 
and there is no distortion of the contour of the lobe or lobes. 
Local tenderness is very marked, and there may be a low- 
grade fever. Not infrequently, symptoms and signs are pres- 
ent which suggest a mild degree of hyperthyroidism. 

Riedel’s struma usually occurs in patients under 40 years 
of age who, in many instances, have adenomatous goiters. The 
outline of the thyroid lobes is destroyed. The disease fre- 
quently involves only a localized area or one lobe of the 
gland. The thyroid becomes adherent to surrounding struc- 
tures with extensive involvement of adjacent cervical tissues. 
Local tenderness is frequently noted and pressure symptoms 
are usually marked. At times it may remain for the patholo 
gist to make the correct diagnosis. 
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right lower pole of the thyroid about the size of a small hen’s egg. This was 
removed and found to be a tumor of e.vactly the same type as that removed 
at the primar>’ operation. The patient was observed from time to time, but 
returned again three months later (September, 1923) with another recurrence. 
At this time, a mass occupied a position higher up in the neck adjacent to and 
including the sternocleidomastoid muscle. This mass was renaoved, together 
vs-ith a large portion of the muscle. The diagnosis at this time was again 
malignant adenoma. 

In April, 1925 the patient returned with a mass the size of a large marble 
on the left ade which was just posterior to the sternocleidomastoid muscle, 
extending deeply into the neck and firmly attached to the surrounding tissues. 
This mass was carefully dissected from the carotid sheath. 

In September, 1928 a small nodule was removed from the level of the 
left Etemoclax’icular joint. The same type of neoplastic tissue was again 
found within the capsule. 

In October, 1928 two small nodules were removed from the skin above 
the scar on the left side. 

In April, 1930 a small recurrent nodule occurred on the right side of the 
neck anteriorly, near the midline. This tissue was also removed and the 
same pathological picture was noted. 

The patient returned in September, 1931 with extensive recurrence which 
involved the clavicle and first rib on the left side and compressed the trachea. 
No treatment was given at this time. 

In May, 1932 there was little change in the mass on the left side of the 
neck. The general condition seemed excellent and the patient stated that he 
felt and worked better than he had for years. 

In October, 1932 he returned with only a small chink between the vocal 
cords. The larynx was so twisted that the cords were almost horizontal and 
breathing was labored. 

Examination in' August, 1933 showed the trachea and larynx to be smooth, 
and free of involvement. There -was a recurrent mass on the left side of 
the neck. 


In October, 1934 the mass on the claxddc seemed to be no larger; it 
puhated, and radiographs showed some osteogenesis and definite limitation 
(>i the growth. There was some induration and infiltration of the scar on the 
fit side of the neck. x-Ray therapy was given to the claidcle. 

The patient was again seen in April, 193S. He had had several small 
'rmorrhages from the trachea. The growth on the left side seemed to be 
en arpitig lo the right and pushing the trachea further to the left. The meta- 
c’aridc was smaller. He was admitted to the hospital in 
“I, 19o5 because the bleeding from the trachea had been more profuse. 

developed and the patient expired about ten days after 
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SITUATION OF METASTASES IN THYROID MALIGNANCY 


Lungs . 36 

Bones . Ig 

Cervical nodes . . 94 

Axillary nodes 3 

Brain . . 5 

Liver 2 

Soft tissues .2 

Intra-abdominal .1 


TJie kidneys, heart and eyes are reported as uncommon sites 
for metastatic lesions. 

Involvement of the cervical nodes can usually be deter- 
mined clinically. Such involvement, in itself, is not a contra- 
indication to surgical treatment because these lesions can be 
excised at the same time the primary operation is performed. 

Symptoms of cough, dyspnea and hemoptysis in the pres- 
ence of malignancy of the tli3''roid should make one suspicious 
of pulmonary metastasis. There may be no physical findings 
indicative of such a complication, but roentgen examination 
' of the chest will establish the presence or absence of metastases 
in the lungs. All degrees of involvement may be present. 
These may vary from a solitary metastatic nodule to multiple 
small embolic lesions of the lung which give a roentgenographic 
impression of an exudative process. 

Attention may be called to skeletal metastases by pain or 
a tumor mass. Here again, roentgen examination establishes 
the definite diagnosis. 

Metastatic or recurrent lesions do not contraindicate .T-ray 
treatment. While a cure may not be effected, the comfort 
of tlie patient may be improved considerably and, in some in- 
stances, the span of life considerably lengthened, as is illus- 
trated by the following case. 

Oase H. — The patient was a man, forty-sLx years of age, who had a large 
tumor on the right side of the neck which had extended to the left of the 
third rib on the right side. In January, 1916 the tumor was removed, some 
difficulty being encountered in dissecting it from the thorax. The space left 
hy the tumor became entirely obliterated by the pleura, and the marked en- 
gorgement of the veins of the neck disappeared. The pathological report at 
the time of this operation was mah'gnant adenoma. 

Seven years later (June, 1923) the patient returned with a tumor in the 
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THE DISEASES OF THE THYROID GLAND AND THEIR 
RESPONSE TO ROENTGEN AND RADIUM THERAPY 

U. V. PORTMANN 


In order to determine what results may be expected from 
roentgen and radium therapy for the treatment of different 
diseases of the thyroid gland, it may be desirable to review 
briefly some of the effects of radiation upon tissues and apply 
this information to the pathological conditions in which the 
thyroid is affected. 


THE EFFECTS OF IRRADIATION UPON TISSUES 

The effects of roentgen or radium rays upon tissues is 
brought about primarily by injury to cells. Normal or 
pathologic cells, and therefore tissues, vary considerably in 
tbeir sensiti\dty or resistance to this damage. One of the 
oldest basic laws concerning the relative degree to which tis- 
sues respond to destruction by radiation states that “imma- 
ture cells and cells in an active state of division are more 
sensiUve to radiation than are cells which have acquired their 
uf u t morphologic and physiologic character.” Accordingly, 
mbryonic cells and neoplastic cells which are undergoing 
0 u ar dmsion and tissues which are growing may be injured 
A radiation, while most normal tissues which have attained 
'r p lysiologic destiny are relatively resistant. 
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tlcal for here uns a patient who for nineteen years lived a useful, productive 
life, even though recurrent and metastatic lesions developed after the original 
diagnosis was made. 

When irradiation is administered it should be given not 
only at tiie site of the primary lesion, but also over the areas 
of the metastases. 

Portmann“ reviewed tlie results obtained in 222 cases of 
thyroid malignancy seen at the Cleveland Clinic. In 36 in- 
stances where operation was deemed inadvisable, the average 
length of life of the patients living at the end of the period of 
observation was forty-one months and of those dead, twenty- 
seven months. Of 78 cases of proved malignant adenoma, 32 
per cent of tlie patients were alive for an average of six and 
one quarter years. Papillaiyr carcinoma was present in 15 
patients, 9 of whom were alive for an average of six years. 

For tlie most part, the results of treatment in the remain- 
ing types of malignant disease of the thyroid gland have not 
been so favorable. However, these remaining groups compose 
a very small percentage of the total thjToid malignancies. 
Therefore, we feel that the outlook for the patient suffering 
wth a thyroid malignancy is better than is generally supposed. 
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RESPONSE TO ROENTGEN AND RADIUM THERAPY 
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In order to determine what results may be expected from 
roentgen and radium therapy for the treatment of different 
diseases of the thyroid gland, it may be desirable to review 
briefly some of the effects of radiation upon tissues and apply 
this information to the pathological conditions in which the 
thyroid is affected. 

THE EFFECTS OF IRRADIATION ITPON TISSUES 
The effects of roentgen or radium rays upon tissues is 
brought about primarily by injury to cells. Normal or 
pathologic cells, and therefore tissues, vary considerably in 
their sensitisdty or resistance to this damage. One of the 
oldest basic laws concerning the relative degree to which tis- 
sues respond to destruction by radiation states that “imma- 
ture cells and cells in an active state of division are more 
sensitive to radiation than are cells which have acquired their 
adult morphologic and physiologic character.” Accordingly, 
embryonic cells and neoplastic cells which are undergoing 
cellular dirdsion and tissues which are growing may be injured 
by radiation, while most normal tissues which have attained 
their physiologic destiny are relatively resistant. 

But even neoplastic tissues vary in their radiosensitivitv 
uccording to their rale of growth and their degree of differ- 
entiation or the nearness of their approach to the morphologic 
end jAhysiolopic character of the normal cells from which they 
"ncmaied. Xormal tissues may also be radiosensitive or re- 
N't.-mt. according to their degree of differentiation from their 
pTmaordial cells, their reproductive capacity and the specializa- 
■' N thc-ir physiologic function. For example, the leuko- 
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cyLes which arc reproducible and the germinal cells of gonads 
whicli are constantly renewed until they are finally exhausted 
and which are a biologic luxury and not a necessity, are very 
sensitive to the direct destructive influences of radiation, but 
brain cells without regenerative power and with highly special- 
ized functions are most resistant. 

Important indirect changes are also created in tissues by 
damage to the radiosensitive endothelial living cells of capil- 
laries and lymphatics. \\Tien these cells are affected, they 
undergo degenerative changes which result in thrombosis of 
the vessels by cellular debris, exudation occurs and fibrosis 
eventually causes the tissues nourished by these vessels to 
become avascular and consequently their activities are cur- 
tailed. 

In the case of inflammatory tissues, the effect of radiation 
is also primarily destructive. A good e.xplanation of the modus 
operandi is that the radiosensitive and the phagocytic leuko- 
cytes, which mobilize about an inflammatory focus and carry 
antitoxins, are destroyed, so tliat an excess of these protective 
.substances is liberated in the tissues and the toxins are neutral- 
ized. 

As a result of the direct and indirect destructive effect upon 
cells and the reactions in tissues, radiation may be employed 
to suppress, modify or abolish physiologic activities of organs, 
to create reactionary changes which prevent the progressive 
development of inflammation at certain stages or to inhibit 
or destroy malignant growth. Therefore, in some constitu- 
tional disturbances in which functional derangement of the 
thyroid seems to play a role, or in the presence of inflamma- 
tion of the gland or neoplastic diseases, the patient may he 
benefited by roentgen or radium treatment according to the 
fundamental character of the pathologic process that created 
the disease condition. 

the pathology of nontoxic and toxic goiters 

The thyroid gland undergoes physiologic and pathologic 
changes which are so closely associated that it may be dif- 
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ficult to differentiate between the normal and the abnormal 
on the basis of variations or smiilarities in the morpTiologic 
structure of the gland. The histology which is consistent 
mth some phase of morphologic changes known to be asso- 
ciated with physiological processes may be found under con- 
ditions which are distinctly patliological from the standpoint 
of the cUnical manifestations of abnormality. Therefore, much 
confusion has resulted from attempts to differentiate or classify 
different types of goiter on the basis of histology alone. The 
simplest classification takes into consideration aspects of thy- 
roid disease which are evidenced by clinical signs and symp- 
toms of constitutional toxicity or absence of toxicity in which 
the gland plays some indeterminable role. But in the presence 
of either nontoxic or toxic states, the morphology throughout 
the glands may be similar. 


The morphology consistent with physiologic changes in- 
cludes hypertrophy, hyperplasia or both, and involution. The 
pathologic changes are degenerative and include atrophy, fi- 
brosis and inflammation. Varying degrees of any or all of 
these physiologic and pathologic morphologic changes may be 
ound in a ttyroid in association with constitutional manifesta- 
tions of toxicity or without them, but no single change or com- 
nnalion of these alterations indicate any particular disease. 

hose physiologic or pathologic stimuli which cause the 
invohui 1 enlarged by hypertrophy, hyperplasia or 

which nrodii'^ ^ goiter may be caused by the gross mass 
""sMidv detT Mighboring structures or an 

“ilw, n-ilh obrirh^T’ consistent with diffuse 

''t ct ' 7““.?* '“'«8emenl of the thyroid, may 
"«<! as tScTn thef « f ^^^^ances which are recog- 

as Graves- discKe'%Med''rf '’d™ 

■■tl'-'ohsToasm ttytotoxicosis. 

'^y^'iS’coidism, exophthalmie goiter, or "toxic 
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niorphologj'^ may be found, and this is manifested by areas 
wiiich Jiave an adenomatous structure; these areas vary in 
size from microscopic to clinically palpable nodules. These 
nodular adenomatous changes may occur without constitu- 
tional evidences of toxicit}' as, for example, in those goiters 
which have been called simple or endemic or “nontoxic” and 
also in association with the clinical syndrome of “toxic goiter,” 
which is designated by such names as exophthalmic goiter or 
to.vic adenoma, etc., and which are “nodular goiters.” These 
occur most frequently in adults and may represent an ad- 
vanced or adult involutional stage following a diffuse type of 
goiter, and hj'perplasia may be present or even predominate 
in many cases. 

Dr. Allen Graham summarizes the matter as follows; “We 
have found no anatomical, histological, chemical or pathologi- 
cal qualities in adenomata or adenomatous thyroid tissue, such 
as would furnish a reliable basis for distinction between toxic 
and nontoxic goiter. We have found colloid adenomata in 
hyperplastic thyroids, and h3'perplastic adenomata in colloid 
thyroids and this may occur in either toxic or nontoxic goiter.” 

Since the histology of the thyroid alone cannot be a basis 
for distinguishing tlie different ty'pes of goiter, the American 
Society for the Study of Goiter has suggested the division of 
these functional changes into the nontoxic and to.xic goiters 
and recognizes that either of these two clinical types may be 
diffuse or nodular goiters from the standpoint of morphology. 

THE EFFECTS OF IRRADIATION UPON NONTOXIC GOITER 

The cells of tlie thyroid gland are not embrjmnic, are 
not in an active state of division, although they may be under- 
going involutional changes, and the organ has highly special- 
ized functions. We therefore would not expect normal thyroid 
cells to be radiosensitive, and this has been proved by clinical 
and experimental observations. Since either nontoxic or toxic 
goiters are composed of tissues occurring in normal thyroids 
and are pathologic because of the influence of extraneous 



THE DISEASES OE THE THATIOrD GLAND 1 7 69 

physiologic processes which create involutional (or degenera- 
tive) changes of quantity rather than quality of tissue, or else 
because the goiter is associated with constitutional disturbances 
in which the morphology of tlie gland may be similar to that 
found under normal conditions, we would not expect thera- 
peutic radiation to change the structure of the organ from one 
involutional state to another nor to reduce the size of a goiter 
by direct destruction of thyroid cells. Therefore, irradiation 
is not indicated for the nontoxic diffuse or nodular goiters 
because they only represent involutional changes in the gland 
and except for their bulk, they produce no subjective difficulty. 
WTien the size of a nontoxic diffuse or adenomatous goiter is 
disturbing, it may be treated successfully by medical or sur- 
gical measures. 

However, we know that irradiation may alter the function 
of an organ by affecting its vascular supply or by a direct 
inhibition of cellular physiologic processes and this is es- 
pecially true of all secretory glands. In the constitutional dis- 
turbances associated with either diffuse or nodular toxic 
goiters, suppression of the activity of the thyroid by irradia- 
tion may relieve the symptoms in some cases even though 
the morphology of the tissue is not materially altered with 
the possible exception of the production of some degree of 
fibrosis. The same clinical result is also obtained by removal 
of a part of the thyroid gland. 

THE TREATMENT OF TOXIC GOITER 

It is not my purpose to discuss the relative merits of sur- 
Rical operations or irradiation in the treatment of toxic goiter. 

‘'iially arguments about the subject are based upon prejudices 
•"id simply amount to presentations of the objections to each 
procedure rather than the benefits. There are numerous re- 
!'"ris in tlie literature which may be reviewed for making 
wnrnnsons. Radiologists report from 75 to 80 per cent of 
patients cured or improved, about IS per cent have re- 
unimproved and a mortality of from 5 to 
■■ : frnt. n all patients are included who died of the disease 
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after irradiation. It would appear that these results com- 
pare quite favorably ■with the statistics of the surgeons. 

Roentgen Therapy. — In the treatment of toxic goiter 
with roentgen rays, the tendency is toward moderate rather 
than intensive irradiation, the important control factor being 
the condition of the patient. The indications for the frequency 
or intensity of individual treatments or series of treatments 
should depend upon a decrease or increase of symptoms as 
manifested by changes in the basal metabolic rate, in the pulse 
rate, loss or gain of weight, and improvement in the subjec- 
tive symptoms. 

The technical and mechanical factors which are employed 
depend to some degree upon the personal preference or ex- 
perience of the radiologist. These details are rather unim- 
portant. Moderately penetrating rays are generally preferred, 
a peak voltage of from 90 to 140 kv. being employed with 
filtration by from 4 to 8 mm. of aluminum or its equivalent 
to produce an effective wavelength of from 0.28 to 0.29 
angstrom. The milliamperage, time and focal distance from 
the skin are factors of choice by the individual operator and 
depend to a great degree upon tlie intensity of the output by 
the apparatus employed, of which no two are exactly alike. 
Most radiologists seem to prefer to administer to each field 
from ISO to 250 roentgen at each treatment, the dosage being 
calculated to include back-scattering from tlie skin. 

In order to avoid any great amount of scattered radiation 
which might damage the larynx and trachea, these organs must 
be carefully protected. It is customary to irradiate the right 
and left lobes of the thyroid separately, although this is un- 
necessary from the standpoint of actual dose absorbed into the 
gland. 

Some radiologists also administer the dosage over the 
mediastinum in order to irradiate the thymic area. The in- 
clusion of this region, although considered important by some 
radiologists, would seem to be unnecessary in many instances, 
unless previous radiographs of the chest show the existence of 
a substernal goiter which might be active or show some evi- 
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dences of the presence of abnormal lymphatic tissue within the 
mediastinum. Although thymic tissue may be found in the 
mediastinum, especially in young individuals, it probably does 
not contribute to the toxic state, but it is a part of the gen- 
eralized lymphatic reaction which is always associated witli 
toxic goiter, and therefore the necessity for tlie routine treat- 
ment of the mediastinum is debatable. 

The frequency of roentgen treatments depends upon the 
severity of the symptoms and the reaction in the individual 
case. In the beginning of a series of treatments, once a week 
is usually considered to be often enough, or the treatments 
may be spaced at longer intervals, the average being about 
two weeks. Usually from 6 to 8 treatments constitute a series. 
A careful record of the pulse rate, w’eight and subjective symp- 
toms should be kept, and the basal metabolic rate should be 
determined before each treatment, the course and dose being 
governed accordingly. The number of series which may be 
given will vary with the indications in the individual case, but 
it ^\ould seem advisable to discontinue treatment if decided 


improvement is not manifested within two or three months. 

adium Therapy. — The intensity of radiation with 

rn luni, which is administered for toxic goiter, will naturally 

epend upon the quantity of radium which is avaUable. Usu- 

b’ radium packs are used and about one third of an “ery- 

tlic administered to each lobe at each treatment, 

pack at r example, with a 4 X 4 cm. 

the ^ equivalent to 4 mm. of 

.!'/h dose would be 400 mg. hours. 

wvcrne'd in'lhP of radium treatments should 

■' <“radioWn "»‘gen.ray treatment. 

"'"™' «I tala interstitial radiaUon by 

'''■<'"idurc involved whiT''"'^ necessity for the surgical 
'’'U^'Hlvctomv ^;orpn* attended by as much hazard as 

™™-y «i radiat e lb P-*‘™ine the 

'cn will be necessary to con- 
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trol the symptoms. If too much thyroid tissue is destroyed, 
hyj)olhyroidism may result, and if too little is applied, the 
patient will not be relieved or the treatment must be repeated. 

THE TREATMENT OF INFLAMMATIONS OF THE THYROID 

Acute Simple Tlijoroiditis. — Acute inflammation of the 
th3''roid gland is manifested by the usual symptoms of inflam- 
mation, namel}', rather rapid swelling, local heat, tenderness, 
pain and fever. The process may progress to abscess forma- 
tion. The treatment consists in the local application of cold 
and of small doses of roentgen rays, which will have an anal- 
gesic effect about the inflammation and shorten convalescence. 
If the inflammatory process has progressed to an abscess 
stage, the roentgen treatment will hasten the breaking down 
and drainage incisions may be made very promptlJ^ There- 
fore, roentgen treatment may be instituted with benefit at any 
stage of the inflammation, although it is more beneficial when 
applied early and it is hazardous to administer dosage of great 
intensity at one treatment. 

Chronic thyroiditis, Riedel’s struma or ligneous thy- 
roiditis is a chronic inflammation of the thyroid gland which 
is manifested by a quiet painless swelling of fairly rapid 
growth. The gland is very hard and fixed, and in about one 
half the cases the condition is bilateral. The obstructive symp- 
toms are prominent very early in the course of the disease. 
Because of the similarity of tlie signs and symptoms, it is very 
difficult and sometimes impossible to differentiate this con- 
dition from malignant disease except possibly by the rate of 
growth. \^rhen a clinical diagnosis can be made, roentgen 
therapy is the preferred treatment. The intensity of radia- 
tion which should be applied is somewhat greater than that 
employed for acute inflammation; how'ever, immediately after 
the treatment, swelling of the gland may occur which may be 
relieved by hot applications. 'When there is marked obstruc- 
tion a tracheotomy may be necessary. 

Tuberculosis of the Thyroid Gland. — This produces a 
more or less chronic inflammation of the thyroid, which is sel- 
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dom recognized clinically, and is often difficult to diagnose, 
even by means of microscopic sections. The pathologic 
process and its manifestations are tire usual manifestations 
of tuberculosis. Tuberculous inflammation of tire thyroid may 
invade adjacent Ijunphatics and other tissues, and rarely may 
form a tuberculous abscess. When tuberculosis of the thy- 
roid is recognized, it should be treated by small doses of roent- 
gen rays to relieve Ijnmphocytic infiltrations and create the pro- 
duction of fibrous tissue just as in the case of tuberculous 
lesions in other localities. 

STRUMA LYMPHOMATOSA 

This is a rare disease of the thyroid which is manifested 
by the presence of a large amount of lymphatic tissue in the 
thjToid gland and is associated with some fibrosis and atrophy. 
Clinically, there is a diffuse, bilateral, quiet and rapid enlarge- 
ment of the thyroid gland which, in contrast to Riedel’s struma 
or a neoplasm, is not adherent to adjacent structures. There 
are a few sjTnptoms and no evidence of toxicity but late in the 
disease some obstructive symptoms may develop because of 
fibrosis. One patient whom I treated was diagnosed clinically 
as having an inoperable neoplasm of the thyroid, but one year 
later, in spite of radiation, the goiter had not decreased in 
Mze and the obstructive symptoms were increased. Subse- 
quently an operation was performed and the true condition 
was recognized. It is probable that radiation treatment of this 
condition increases the fibrosis and from clinical evidences at 
least, it is of no benefit. 

h is recognized that struma lynuphomatosa may develop 
mio lymphosarcoma; when this occurs, intensive radiation is 
indicated. In such cases radiation may result in relief or cure. 

MALIGNANT GOITER 

Ithm recent years better understanding of malignant dis- 
' •Wr has brouglu the realization that the histologic morphologj^ 
ti^m- is not always a criterion by which neoplasms can be 
■ ‘ rrnuaicd or classified, and does not always indicate what 
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Irol tlie symptoms. If loo much thyroid tissue is destroyed, 
hypothjToidism may result, and if too little is applied, the 
patient will not be relieved or the treatment must be repeated. 

THE TREATMENT OF INFLAMMATIONS OF THE THYROID 

Acute Simple Thyroiditis, — ^Acute inflammation of the 
tliyroid gland is manifested by the usual symptoms of inflam- 
mation, namely, rather rapid swelling, local heat, tenderness, 
pain and fever. The process may progress to abscess forma- 
tion. The treatment consists in the local application of cold 
and of small doses of roentgen rays, which will have an anal- 
gesic effect about the inflammation and shorten convalescence. 
If the inflammatory process has progressed to an abscess 
stage, the roentgen treatment will hasten the breaking down 
and drainage incisions may be made very promptly. There- 
fore, roentgen treatment may be instituted with benefit at any 
stage of the inflammation, although it is more beneficial when 
applied early and it is hazardous to administer dosage of great 
intensity at one treatment. 

Chronic thyroiditis, Riedel’s struma or ligneous thy- 
roiditis is a chronic inflammation of the tliyroid gland which 
is manifested by a quiet painless swelling of fairly rapid 
growth. The gland is very hard and fi.xed, and in about one 
half the cases the condition is bilateral. The obstructive symp- 
toms are prominent verj^ early in the course of the disease. 
Because of the similarity of tlie signs and symptoms, it is very 
difficult and sometimes impossible to differentiate this con- 
dition from malignant disease except possibly by the rate of 
growth. 'WTien a clinical diagnosis can be made, roentgen 
therapy is the preferred treatment. The intensity of radia- 
tion which should be applied is somewhat greater than that 
employed for acute inflammation; how'ever, immediately after 
the treatment, swelling of the gland may occur which may be 
relieved by hot applications. When there is marked obstruc- 
tion a tracheotomy may be necessarj\ 

Tuberculosis of the Thyo-oid Gland. — This produces a 
more or less chronic inflammation of the thywoid, which is sel- 
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omas of the thyroid which originate in preexisting adenomas, 
exclusive of the papillary cyst adenomas. He has found that 
this group constitutes about 90 per cent of all malignant 
lesions of the gland, and at least 90 per cent of the epithelial 
thyroid malignancies can be proved to have originated in pre- 
existing, adenomas. 

AMien a preexisting benign adenoma of the thyroid under- 


goes malignant degenerative changes the growth may present 
many combinations of morphologic transitions such as fetal, 
intermediate or mixed colloid adenomas, and any one, two 
or all of these transitions may be found in a single tumor; in 
fact, it is seldom that only one type is found. Therefore, 
adenocarcinoma, medullary carcinoma, scirrhous carcinoma, 
papillary carcinoma or carcinoma resembling sarcoma or 
any combination of these forms may develop as a malignant 
adenoma, or may be found in thrombi within the vessels. Be- 


wuse of this variability of structure, it is difficult to mahe a 
diagnosis of the type of growth on the basis of morphology; 
therefore, before the true character of the neoplasm can be 
established, it is necessary to study the type of structure of 
e preexisting adenoma, its duration and rate of growth, the 
c aracter and reaction of the stroma, and especially the'evi- 
cnee of invasion of the blood vessels. 

I'lalignant adenomas are primarily encapsulated by the 
OTneciive tissue which surrounds the preexistmg adenoma, 
u-iil, “ neoplastic epithelial cells lie in direct contact 

'D-II brjJiT'- these 
•’'P Kndua^l cells in almost every instance by 

^ e-^ansion and invasion of the growth. Neoplastic 
CO m,.y escape into the vessels of the adenoma and meS^ 

non. “.'.““I sJo'S 

^ characteristic and distinguishes 

in whom v uT P^^ 

hemm tn for a long time 

enlarge rapidly. The progress of the enlarge- 
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nia}'’ be their clinical course. This is particularly true of the 
malignant tumors of the thyroid gland, there being certain 
points in their origin, development, structure and growth char- 
acteristics which are just as important as their microscopic 
morphology and must be taken into consideration in order to 
distinguish tlie different types of growth and to understand 
the reasons for their peculiar variations. Therapeutic proce- 
dures should be planned on the basis of the growth character- 
istics of each different type of neoplasm. 

Certain characteristics of the thyroid gland give indica- 
tions as to the types of malignant goiter which may occur. 

1. Thyroid tissue consists largefy of glandular epithelial 
cells. Hence on the basis of the laws of probability, epithelial 
neoplasms or carcinomas should occur with proportionately 
greater frequency than the mesothelial neoplasms or sarcomas. 

2. The character of the concentric and h3qDerplastic de- 
velopment of the thyroid glandular structure predisposes to 
the production of localized adenomatous tumors which may 
undergo many kinds of degenerative changes, including mah’g- 
nancy, because of their inlierent embryonic stimulus to hyper- 
plastic growtli; therefore malignant growths which originate 
in such adenomatous tumors should occur with relative fre- 
quency. 

3. The acini of the thyroid have no basement membrane, 
and because tlieir cells lie in such close proximity to the 
vessels, they may readily penetrate into the circulating blood 
and may quickly be distributed to different parts of the body 
as metastases. 

4. The lymphatic distribution and drainage of the thyroid 
cause the fairly early involvement of the deeper cervical lymph 
nodes by certain types of malignant processes, and frequently 
this occurs before the involvement can be determined clinically, 
and the abundant intracapsular plexus permits direct extension 
to adjacent structures, particularly to the trachea. 

Malignant Adenomas. — The term malignant adenoma 
was suggested by Dr. Allen Graham to designate those carcin- 
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are sometimes palpably enlarged. They grow very slowly but 
progressively, and are of low-grade malignancy from the stand- 
point of rapidity of growth, but they destroy' life by local con- 
striction even before metastases develop. 

Papillary Carcinoma. — Adenomas of the thyroid, like 
adenomas in other organs, may also undergo cystic de- 
generation and in turn these cystic adenomas may become 
malignant. \\Tien this occurs, multiple finger-like proc- 
esses are formed in the walls of the acini in the ar- 
rangement which is characteristic of papillary carcinoma. 
The growth is at first confined within its capsule, but grad- 
ually the neoplastic columnar cells of the papillae invade and 
break through the thin stroma at the base of the acini in which 
they develop, and thus extend to adjacent acini and the 
IjTnphatics. They do not invade blood vessels because tbe 
cysts in which they originate are avascular, and because they 
are primarily encapsulated and confined. As would be ex- 
pected from the nature of their origin and the character of 
their growth, these neoplasms are of a comparatively low 
grade of malignancy. As indicated previously, some malig- 
nant adenomas may contain areas with papilliferous formation. 

Clinically, the papillary carcinomas are usually unilateral, 
rather firm, nodular tumors, which grow slowly, but some- 
linies become very large. As the tumor progresses, the struc- 
tures about it are infiltrated and compressed, and the skin may 

ecome red and edematous with eventual breakdown and 
ulceration. 

Carcinoma-sarcoma, — A rare tumor of mixed carcinoma 
and sarcoma occurs in the thyroid. The epithelial structures 
^ ci\\ changes characteristic of carcinoma and the abundant 
^troma presents the appearance of fibrosarcoma. There are 
unurous. mitotic cells arranged atypically in both epithelial 

Theoretically, this tj^e of tumor 
cgin as carcinoma which, because of some peculiarity 
grout 1 or physiologic reaction, causes neoplastic stimulus 
, so that it also becomes malignant. How- 

Acre i? little proof of the theory^. Usually, this 

V JO— ii: ' ’ 
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merit may be relatively slow, even with occasional regressions 
unrelated to any physiologic process. A hard tumor is found 
in the tliyroid, usually unilaterally, but a smooth, firm, general 
enlargement occasionally occurs, depending somewhat upon 
the duration and the rate of growth. 

A clinical diagnosis can be made in about one half the • 
cases, the others being discovered by the pathologist after re- 
moval of thyroid tissue from goiters, supposedly benign. 

Adenocarcinoma Not in Adenoma. — Occasionally, a 
peculiar lesion is encountered in the thyroid which may be 
called "adenocarcinoma not originating in adenoma.” This 
lesion has some characteristics of carcinoma, but is of very 
low-grade malignancy. It originates in acinar epithelium, 
remains quite localized, is not encapsulated and no mitotic 
figures are demonstrable. It might be called “carcinomatoid,” 
and is only of interest to pathologists, because it gives no 
clinical signs or symptoms, is not fatal and is of no importance 
to the radiologist. 

Scirrhous Carcinoma. — The kind of stimulus to neo- 
plastic growtli which causes a scirrhous carcinoma to develop 
in the thyroid gland produces the same histologic changes in 
this organ as are found in scirrhous carcinomas in other struc- 
tures. Fibrous tissue predominates and the neoplastic epithe- 
lial cells occur in masses of strands as though the malignant 
reaction were held in restraint so that glandular arrangement 
cannot take place. The growths are not encapsulated and, 
therefore, progressively invade the surrounding tissues which 
they destroy by infiltration through the lymphatics and com- 
press tire blood vessels in fibrous tissue. It cannot be deter- 
mined diat scirrhous carcinomas of the thyroid begin in 
adenomas, although there is no reason why they should not 
do so. As previously mentioned, a malignant adenoma may 
present localized areas of scirrhous formation along with other 
types of malignant changes. 

These neoplasms seldom are discovered early by clinical 
examination but in the late stages and after recurrence, they 
are extremely hard and fixed, and the invaded lymph nodes 
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particularly in the bases and they gradually enlarge and 
coalesce as the disease progresses or large solitary tumors may 
be seen. 

Metastases may also occur in bones, especially in the long 
bones, but also to some extent throughout the rest of the 
skeletal system. When roentgen examination reveals an other- 
wise unexplainable, but obviously malignant lesion in a bone, 
the thyroid should be suspected as the primary source of a 
neoplasm, even though there may be no other evidence of dis- 
ease of this organ. 

Occasionally, metastases occur in soft tissues as slowly 
growing tumors without any definite clinical characteristics, 
and only microscopic examination will disclose their thyroid 
origin. 

Distant metastases are almost always from malignant 
adenomas. They develop from neoplastic cells which have in- 
vaded blood vessels, become detached and are distributed 
through the circulation and form neoplastic emboli in various 
locations. Because these metastases have the histologic 
morphology and probable function of the parent neoplasm 
which may closely resemble normal thyroid tissues, they have 
been mistaken for aberrant thyroid rests. 

^^'hen metastases are present, operations upon the thyroid 
usually are not indicated. However, even when metastases 
are present or when the growth has invaded the structure 
contiguous to the thyroid, it may be necessary to perform 
a decompression operation to remove some of the growth, or 
to perform a tracheotomy in order to relieve respiratory dif- 
bculty. Roentgen irradiation should be administered foUow- 
mg such palliative operations to inoperable neoplasms and to 

metastases, some of which may thus be held in check for some 
time. 


treatment of malignant GOITER AND ITS RESULTS 
The procedure for the treatment of a malignant tumor of 
-a t lyroid should be based upon its known growth character- 
'C-. In only about 50 per cent of cases can a clinical di- 
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tumor is erroneously considered to be carcinoma, or is 
occasionally classified as fibrosarcoma, depending upon 
tlie tj^e of cells which are found. There is no pos- 
sibility of differentiating this growth clinically; it must 
be distinguished by microscopic examination. It appears as a 
hard, rapidly extending mass in a lobe of the thyroid. 

Sarcoma. — True sarcomas of the thyroid are rare in spite 
of the fact that the literature contains many reports of such 
cases. If the relative proportion of mesothelial elements to the 
epithelial structures is taken into consideration, it must be 
realized that sarcomas should be comparatively uncommon. 
The usual mistake is to call a very cellular, malignant aden- 
oma a sarcoma. However, sarcomas originate in the meso- 
blastic elements of the stroma, and a study of different regions 
will usually distinguish them from malignant adenomas by 
the absence of epithelial cells in the tumor. 

The most common type of sarcoma of the thyroid is 
lymphosarcoma and it has the same characteristics as similar 
neoplasms in any other organ. The growth is highly malignant 
and quickly infiltrates the thyroid and adjacent structures. 
Clinically, patients with lymphosarcoma give a short history 
of very rapid growth, and usually the entire organ is firm and 
fixed and the patient complains bitterly of choking. The 
rapid infiltration of the gland and adjacent structures, par- 
ticularly extension into the upper mediastinum, usually de- 
stroys the host before distant metastases become evident. 

Fibrosarcomas, or spindle cell sarcomas, originating in the 
stroma also are seen occasionally, but they are very rare. They 
grow more slowly than lymphosarcomas, and clinically are 
indistinguishable from other tumors. 

Metastases. — Every patient for whom an operation on the 
thyroid is contemplated should first have a roentgenographic 
examination of the chest. Such an examination may reveal 
unsuspected, benign, intrathoracic or substernal thyroids or 
metastases from a malignant goiter that may or may not be 
discovered by clinical examination. Pulmonary metastases 
usually are seen as a shower of small nodules of various sizes. 
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very hard growTh. It is almost a certainty that such a growth 
has invaded the lymphatics and other structures contiguous 
to the thyroid and has extended widely through the lymphatics, 
and for this reason cannot be entirely excised. Scirrhous 
carcinomas are highly resistant to irradiation, and since they 
destroy life before distant metastases develop, interstitial ir- 
radiation followed by roentgen irradiation should be admin- 
istered, although even with this procedure, the prognosis is 
very bad. 


Occasionally, a papillary carcinoma may be so localized 
and eiicapsulated that it may be excised completely, but when 
there is clinical, gross or microscopic evidence or a suspicion 
that the gro^vth has extended through the lymphatics into the 
surrounding thyroid gland structure or adjacent tissues out- 
the field of operation, irradiation should be administered. 
Ihese growths do not invade blood vessels early as do malig- 
nant adenomas, and therefore the application of interstitial 
irradiation is not so hazardous. If and when this type of 
powth is recognized at operation, interstitial irradiation may 
00 apphed at once, to be followed later by roentgen treatment. 

0 neoplasm is discovered subsequent to operation, it is 
.^.sable to depend upon roentgen irradiation ’ unless the 

tion ^ extensive opera- 

bo np of radium in one form or another may 

''<• "wssarj.. Some of these growths yield to irradiaUon 


technic of irradiation 

malignant goiters 

The 11 ^ to the type and size of growth 
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P'c imnhTU t avoided in mak- 

to ihniq ^ better 
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be followerbv llltl primarily, and this 
rdmink,! • mterstitial irradiation if necessary 
••dnnmslcnng roentgen irradiation we have been using 
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agnosis be made before operation; therefore, half of these 
patients have had some sort of operation and the true nature 
of the tumor is only discovered by the pathologist. 

When a definite diagnosis of malignant goiter can be made 
b}' clinical e.xamination, the condition usually is inoperable 
from the standpoint of curability because of the probability of 
invasion of the vessels in the tissues which cannot be re- 
moved. Sometimes, however, palliative operations are advis- 
able and at least a biopsy should be done to determine the 
type of neoplasm in order that a logical therapeutic regime 
may be instituted. In any case, in operating upon a patient 
with malignancy of the thyroid, the surgeon should always 
have in mind the possibility of causing embolic metastases by 
harsh manipulation. 

"lATien a malignant adenoma is discovered, treatment is 
begun with roentgen irradiation regardless of whether or not 
the surgeon believes he has removed all the growth, be- 
cause there is always the possibility of invasion of the blood 
vessels outside the field of operation. Since about 90 per 
cent of the malignant neoplasms of the thyroid are malignant 
adenomas, the blood vessels are probably invaded and so in- 
terstitial irradiation is seldom employed at the time of opera- 
tion. This treatment may be used with less hazard after the 
neoplasm has been rendered dormant by roentgen irradia- 
tion, or later, if it is obvious that the roentgen treatment has 
not been entirely efficacious. Most of the malignant adenomas 
are quite sensitive to irradiation, not only because the neo- 
plastic cells in the tumor and those in the vessels are radio- 
sensitive, but also no doubt, because of the secondary fibrosing 
and obliterating effect upon the capillaries, which prohibits 
further extension. Roentgen irradiation alone, especially for 
inoperable tumors, has been quite efficacious in our experience. 

The adenocarcinomas not originating in adenomas are so 
localized and of such low-grade malignancy that none of them 
require irradiation. Of 17 patients with this carcinomatoid 
growth, 16 of whom have been traced, all are well. 

Scirrhous carcinoma may be recognized at operation as a 
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PREOPERATIVE AND POSTOPERATIVE TREATMENT OF 
THE PATIENT WITH HYPERTHYROIDISM 

George Chile, Jr. 


I. general principles 

Patients with hyperthyroidism are nervous and over- 
reactive to stimuh. Their emotional tension is so great that 
it can be released by the shghtest provocation into an outburst 
which may go on to a thyroid crisis. There is probably no 
other condition in which changes induced by trivial procedures 
can develop so rapidly into critical states that threaten life. 
For these reasons, the patient with hyperthyroidism must be 
managed widi extraordinary care. The compHcations of 
yperthyroidism (thyroid crisis, cardiac decompensation, etc.) 
which are so difficult to treat are, in the majority of cases, 
re atiyely easy to avoid. We must, therefore, anticipate the 
comp ications that are likely to arise and treat them’prophylac- 
fcally before they develop. P P ^ 
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200 kv. and hea\fy filtration, giving an eft’ective wavelength of 
about 0.15 angstrom or shorter. 

The skin-tolerance dose is considered to be 800 roentgens 
when back-scattering is included, if the dose is given in one 
sitting. However, in the past few years we have administered 
four or five times tliis amount to each field by daily applica- 
tions of from 200 to 300 roentgens and have secured much 
better results. 

The fields are planned to crossfire anteriorly and pos- 
teriorly the thyroid area, the supraclavicular region and the 
upper mediastinum regardless of whetlier or not the growth 
is considered to be bilateral or to have e.xtended substernally. 
The roentgen beam is directed to the midline from each por- 
tal , and includes the trachea and thyroid isthmus, which 
should receive a therapeutic dose on account of the probability 
of neoplastic invasion. Inflammation within the trachea may 
ensue at the height of the irradiation reaction, but usually can 
be relieved by intratracheal injections of oil, although in some 
patients who have had extensive invasion necessitating large 
doses of radiation, a tracheotomy may be necessary. Ulcera- 
tion in the trachea has been produced in a few instances, but 
this has not been a serious complication, and the temporal^' 
discomfort is better than death from the disease. 
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although occasionally improvement may be noted even after 
the third week. By this time, even those patients who enter 
on the verge of crisis are taking food and fluids well and are 
mentally clear. When the pulse curve has fallen nearly to 
the base line, when the weight curve shows a consistent rise, 
and when the clinical appearance of the patient indicates that 
she has developed as much emotional stability as can be ex- 
pected, then the time for operation has arrived. Even if the 
basal metabolic rate is high, the patient is in as good a con- 
dition for operation as she will ever be. 


HL POSTOPERATIVE TREATMENT 

1. Fluids.— Following thyroidectomy, the patient is often 
reluctant to take fluids by mouth. Therefore, an infusion of 
2000 cc. of normal saline solution should be given to make 
up for the fluid lost during the operation and to balance the 
losses of water through the skin, which as CoUer® has shown, 
are so great in patients with hyperthyroidism, 

Iti patients with severe hyperthyroidism, it is advisable to 
a 3 or 10 per cent solution of glucose in normal saline 
intake, except perhaps in patients 
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patient knows that the contemplated operation will occur the 
next day, a niglit of worry will often ensue and the pulse 
may be eleyated 20 or 30 points in the morning. Absolute bed 
rest witliout getting up for bathroom privileges or for any other 
purpose should be insisted upon. In short, the preoperative 
hospital stay should be a phase of complete mental and 
physical rest. 

2. Sedation. — Sedatives are valuable during the preopera- 
tive period, and experience has shown us that bromjdes are 
of more value than barbiturates in patients with hyperthyroid- 
ism. Occasionally, especially in older patients or in cases of 
extreme hyperthyroidism, barbiturates will excite the patient 
or may even precipitate a maniacal state. Thirty grains of 
sodium bromide twice daily is usually enough to dull the edge 
of the overactive emotional response. If the patient is de- 
lirious, additional sedation may be necessary, and morphine 
is usually the most effective drug to use. 

3. Diet. — The diet should be of high caloric content in 
order to balance the increased demands of h>p)ermetabolism. 
It is important, especially in cases in which edema is present 
and in which the serum proteins are low (as is often the case 
in severe hyperthyroidism), to give large amounts of proteins.^ 
Preoperative blood transfusions are of definite value in raising 
the serum proteins in extreme cases where extensive edema is 
present. 

4. Iodine. — Iodine, as shown by Plummer" exerts a strik- 
ing effect in the control of hyperthyroidism. The administra- 
tion of 1 cc. of Lugol’s solution three times daily, usually in 
grape juice, is an effective means of administering iodine, 
but sodium iodide in equivalent doses is probably equally ef- 
ficient. Iodine should be given preoperatively in case of 
hypertliyroidism associated with any type of goiter, either 
nodular or diffuse. 

5. Time of Operation. — The preoperative routine is con- 
tinued until the pulse curve has come down to the point where 
it begins to flatten out and until it does not appear that it will 
fall any lower. Usually, this occurs in from one to two weeks. 
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tion and any elevation to 102° F. or above should be reported 
at once to the physician. In hot weather, it is doubly im- 
portant to follow the temperature closely and it is often advis- 
able to take hourly readings because the temperature may rise 
with great rapidity. The importance of tlie temperature fac- 
tor is shown by the increased incidence of fatal thyroid crises 
in the hot summer months, tliis complication in our series being 
2.4 times as frequent in these months as in the remainder of 
the year. 

In order to prevent the rise of temperature and the vicious 
circle of hyperthermia and hypermetabolism that characterizes 
a thyroid crisis, we must refrigerate the patient to the extent 
that we abstract more heat than can be produced. If we fail 
to do this, the temperature may continue to rise to 106° F. 
and higher, and the patient literally burns herself up in a crisis 
of hypermetabolism and hyperthermia. 

If 10 grains of aspirin fail to reduce the temperature, re- 
frigeration by means of ice-bags should be started. When 
the temperature reaches 102° F., 6 ice-bags should be applied 
around the lower extremities. At 103° F., ice-bags should 
Ire placed along the sides and should completely surround the 
lower extremities. At 104° F., a sheet is saturated in alcohol, 
placed over the patient, and an electric fan is allowed to 
play on the sheet. If this fails to control the further rise of 
die temperature, the patient is literally covered with cracked 
'ce which is held in a special rubber bag large enough to cover 
! body. Care should always be taken that the skin 

protected by a flannel sheet from direct contact with the 
00 d rubber of the bag. The ice-cooled oxygen tent, as we 

'a\(. mentioned before, is also of value in the control of hyper- 
tliermia. ^ 


t'tAKAGEMENT OF THE PATIENT BETWEEN STAGES OF A 
DIVIDED OPERATION 

the management of patients who are sent home for 
months between the stages of a dixided operation, either 
•'mme hgations or between lobectomies, it is important to 
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give a blood transfusion is not after the patient’s pulse and 
temperature are rising into a thyroid crisis, but directly after 
Uie operation, so that the postoperative reaction will be 
minimized. A few hours of delay may mean the induction of 
a vicious circle of hyperthermia and hypermetabolism. It 
should be remembered tliat the metabolic rate rises 7.2 points 
with each degree of rise of temperature, and that the hyper- 
metabolism in turn results in a greater production of heat 
and in a further rise of temperature. The hypermetabolism, 
moreover, puts an additional burden on the already over- 
strained myocardium, auricular fibrillation not infrequently 
follows, and a postoperative reaction that could have been 
avoided by prompt prophylactic treatment may go on to thy- 
roid crisis, cardiac decompensation and death. 

3. Sedatives. — It is extremely important to give sedatives, 
preferably morphine, in doses sufficient to keep the patient 
comfortable, free from worry, and at rest. The administra- 
tion of sedatives should not be left to the nurse, but should 
be under the direct supervision of a physician. The nurse 
will often hesitate to give morphine frequently enough to con- 
trol restlessness; the patient will become anxious and excited; 
a further elevation of the temperature will result; and an ad- 
ditional burden will be imposed on the myocardium. For this 
reason, postoperative narcotics cannot be given at routine in- 
tervals, but should be given in accordance wth the patient’s 
needs. 

4. The Oxygen Tent. — The o.xygen tent is of great value 
in the treatment of postoperative thyroid reactions. The tem- 
perature often falls several degrees after an hour or two of its 
use. Whether this effect is the result of the oxygen, of the 
refrigerated air of the tent, or of a combination of the two 
factors, is not yet certain, but it is well established that the 
tent is of definite value. In bad risk cases, it is usually ad- 
visable to place the patient in the tent immediately after 
operation in order to forestall the expected reaction. 

5. Control of Hyperthermia. — The temperature should 
be taken every two hours for the first two days after opera- 
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tion and an}^ elevation to 102° F. or above should be reported 
at once to the physician. In hot weather, it is doubly im- 
portant to follow the temperature closely and it is often advis- 
able to take hourly readings because the temperature may rise 
with great rapidity. The importance of the temperature fac- 
tor is shown by the increased incidence of fatal thyroid crises 
in the hot summer months, this complication in our series being 

2.4 times as frequent in these months as in the remainder of 
the year. 

In order to prevent the rise of temperature and the vicious 
circle of hyperthermia and hypermetabolism that characterizes 
a thjuoid crisis, we must refrigerate the patient to the extent 
that we abstract more heat than can be produced. If we fail 
to do this, the temperature may continue to rise to 106° F. 
and higher, and the patient literally burns herself up in a crisis 
^ hypermetabolism and hyperthermia. 

^ If 10 grains of aspirin fail to reduce the temperature, re- 
ngeration by means of ice-bags should be started. When 
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bear in mind the possibility that if iodine medication has been 
administered for a long time before the patient entered the 
hospital, the hyperthyroidism may be partially under control 
and may actually be more severe than fs apparent clinically. 
Therefore, if the patient is sent home following, for example, 
a ligation, and if iodine is withdrawn before the full benefits 
of the operation have been received, it is possible that an 
exacerbation of the hyperthyroidism may occur incident to 
the withdrawal of iodine, and that this exacerbation may be 
more severe than the remission induced by the ligations. If 
this is the case, a thyroid crisis may ensue at home, or the 
patient may go on to cardiac decompensation. We believe, 
therefore, that following the first stage of a divided operation, 
iodine should be administered until the remission induced by 
the operation is well established. 

Although we believe that iodine loses its maximum effec- 
tiveness after protracted use, iodine undoubtedly does e.xert a 
partial control of hyperthyroidism for an indefinite period of 
time. For practical purposes, it is therefore usually safer to 
give patients who are not under direct observation between the 
stages of a divided operation small doses (2 or 3 minims) of 
Lugol’s solution daily. 

v; INDICATIONS OF UNFAVORABLE PROGNOSIS 

The only two absolute contraindications for the surgical 
treatment of hyperthyroidism are persistent delirium or per- 
sistent vomiting. There are, however, certain factors whose 
presence, although they do not contraindicate surgery, con- 
stitute a warning of an unfavorable prognosis. 

In order to determine the relative prognostic significance 
of the various factors which generally are considered to con- 
stitute warnings, an analysis of the fatalities which followed 
operations for hyperthyroidism in the years from 1924 through 
1934 has been made. If these warnings are classified accord- 
ing to the ratio between their incidence in the group of pa- 
tients who died following operation and their incidence in an 
equal number of patients in each year who were picked at 
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random from those who survived operation, it is found that 
cardiac complications stand first in importance. In other 
words, auricular fibrillation, cardiac decompensation, myo- 
carditis or vahmlar heart disease occurred seven times as 
frquently in the patients who died after operation as in those 
who survived operation. Substernal goiter was present six 
times as often in those who died following operation; a flat 
pulse curve, /. c., a pulse curve which did not come do'wn in 
response to the preoperative treatment was present five tirhes 
as frequently; and the age was over 60 in five times as many 


RELATIVE IMPORTANCE OF VARIOUS WARNIN6S 
figiFes based on ratio oS incidence oj special luaminqs inpatients luho 
died folloiDing operation to their incidence in pati'ents luho sunmed operation 
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operative irradiation, of duration of the disease for more than 
two 3'ears, of a history of iodine medication before entry, of a 
basal metaboJic rate above plus 50 per cent, showed that each 
occurred as frequently in the patients who survived opera- 
tion as in those who died following operation (Fig. 182). 

We conclude, therefore, that the association with hyper- 
thyroidism of cardiac complications, of a substernal goiter, of 
a poor preoperative response of the pulse curve, or of old 
age, indicates that the operative risk is increased. The mere 
severity of the hyperthyroidism as indicated by loss of weight 
or a high basal metabolic rate, however, does not imply an 
increased operative risk if the above complications are not 
present. 

VL THE PREVENTION OF POSTOPERATIVE COMPLICATIONS 

Analysis of the cases which have terminated fatally fol- 
lowing thyroidectom}^ shows that in those patients who have a 
flat pulse curve (/. c., a pulse curve which does not come down 
in response to the preoperative treatment), in those who have 
a basal metabolic rate of more than plus 50 per cent, and in 
those who have a psychosis or clinical evidences of severe 
hyperthyroidism as judged by the patient’s behavior, post- 
operative thyroid crisis is the commonest cause of death (Fig. 
183). In substernal goiter in patients with preoperative pul- 
monary complications and in old age, the greatest risk is 
pneumonia (Fig. 184). Myocardial failure is the most fre- 
quent cause of deatli in patients with auricular fibrillation, 
cardiac decompensation or evidences of chronic myocardial 
damage and also in those patients in whom hyperthyroidism 
has been present for more than two years (Fig. 185). 

1, The Prevention of Thyroid Crisis. — In the first 
group — i. e., in those patients who have an excessively high 
basal metabolic rate, a flat pulse curve, or in those who have 
a psychosis — all therapeutic measures against thyroid crisis 
including blood transfusion, parenteral fluids, intravenous 
glucose, the oxygen tent, and morphine in doses sufficient to 
insure comfort and rest, should be used immediately following 
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the operation and every effort should be made to control the 
temperature by means of antipyretics and refrigeration. 

While we believe that small amounts of iodine should al- 
ways be continued after operation, we never have felt that 
tlie postoperative use of large doses of iodine exerted any strik- 
ing effect on the thyroid reaction of a patient who before 
operation had received the maximum amount of iodine. We 


Causes oj Death 



have shown in the experimental laboratory that the administra- 
tion of iodine exerts no effect on the elevated metabolism of 
completely thyroidectomized dogs fed on large quantities of 
desiccated thyroid. The effect of iodine is, therefore, not 
on the tissues of the body or on the thyroid hormone circu- 
lating in the blood, but its action is rather a direct one 
on the secretory activity of the thyroid gland. For this rea- 
son, large doses of iodine cannot be expected to cause any 
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effect on the postoperative reaction of a fully iodized patient. 
The best we can do is to carrj' on with the routine small dose 
of iodine so that at least there will be no exacerbation of 
symptoms incident to its withdrawal. 

If the surgeon believes that the patient’s greatest hazard 
is from the severity of the hyperthyroidism and if tire patient is 
relatively young and otherwise in good condition, a basal 
anesthesia of avertin is of definite value in calming the patient 
and minimizing the postoperative reaction. If, however, the 
patient is old or debilitated, the use of this drug is contra- 
indicated as will be explained later. 

2. The Prevention of Pneumonia. — The management of 
the aged patient, in whom pneumonia is the greatest hazard, 
is quite different. We have seen that sedation and avoidance 
of psychic disturbances are fundamental principles in the man- 
agement of severe hyperthyroidism in the young adult. But 
in the aged, we must not depress the respiration or the in- 
ternal metabolism of the body because of the danger of induc- 
t'lg a terminal pneumonia. Depressant drugs are tolerated 
t'’ell in the young but easUy force the aged below the critical 
threshold at which resistance cannot overcome the ever- 


present tendency to pneumonia. Every resource at our dis- 
posal must be utilized to build up the resistance of the aged 
patient and stimulate the vital functions. Preoperative and 
postoperative blood transfusions are of especial value in the 
and there can be no question as to their efficacy in in- 
creasing the patient’s resistance and strength. 

^ As we have shown already, the chief hazard in the aged 
c pneumonia, while death from thyroid crisis is relatively rare. 
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there is any question in the mind of the surgeon in regard to 
the ability of the patient to withstand a more radical proce- 
dure. Pneumonia may follow even a relatively mild post- 
operative reaction, and the general condition of the patient as 
well as her status in regard to hyperthyroidism should be 
given prime consideration in the choice of both the time and 
type of operation. 

The use of the oxygen tent has lessened the mortality rate 
from pneumonia. The aged patient with hyperthyroidism 
therefore should have oxygen therapy at least as soon as any 
signs of pulmonary congestion occur. In addition, we believe 
that the severity of the thyroid reaction has been reduced by 
the use of the oxygen tent, and that bad-risk patients of all 
ages make better progress when oxygen therapy is started im- 
mediately after the operation. 

In the aged, ice packs should be applied only when abso- 
lutely necessary, so that chilling with its attendant liabihty 
to pulmonary complications may be avoided. 

3 . Prevention of Myocardial Failure. — Preoperative 
digitalization should be reserved for those patients who have 
auricular fibrillation or cardiac decompensation. As soon as 
either of the latter two complications are discovered, the pa- 
tient should receive digitalis immediately. Oxygen therapy 
is of value in these cardiac complications as is morphine in 
doses adequate to insure rest. In this way, the faihng myo- 
cardium is strengthened by the digitalis, the efficiency of the 
oxygen-distributing function of the heart and blood is in- 
creased by the oxygen tent, and the metabolic demands of the 
organism as a whole are decreased by the morphine to the 
point where a balance between oxygen supply and demand is 
struck and cardiac compensation is restored. Blood trans- 
fusion is contraindicated in the presence of acute cardiac de- 
compensation, and parenteral fluids should be limited and 
given very slowly. 

Auricular fibrillation should be treated by digitalis until 
the postoperative reaction has subsided. Although the ad- 
ministration of quinidine will then usually restore a normal 
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rhythm, it must be remembered that this is dangerous in cases 
in which the fibrillation is of long duration and in which there 
is a possibility that an auricular tlirombus may be dislodged 
when the heart reverts to normal rhythm. 

CONCLUSIONS 

1. It is easier to avoid the complications that follow 
IhjToidectomy'^ than it is to control them after they have de- 
veloped. 

2. In patients ivith pulse curves that do not respond to 
the preoperative routine, in patients with excessively high 
basal metabolic rates, and in patients who have marked emo- 
tional instability or a preoperative psychosis, the greatest dan- 
ger is from thyroid crisis and specific measures for its preven- 
tion should be taken early. 

3. In patients with substernal goiter, in patients with pre- 
operative pulmonary or upper respiratory disease, and in the 
aged, pneumonia is the greatest risk and every means for its 
prevention should he used. 

4. In patients vvith long-standing hyperthyroidism and in 
patients wnth auricular fibrillation, cardiac decompensation or 
oiyocardial damage, cardiac failure is the greatest hazard, and 
specific treatment should be directed to sustain the weakened 
myocardium. 

5. The presence of cardiac complications of old age, or of 
a substernal goiter increases the operative risk of patients with 
'bperthyroidism hut a history of loss of considerable weight, 
"I finding of a high basal metabolic rate does not increase 
'v operative risk unless other complications are present. 

<>• If the weight curve rises and the pulse curve falls satis- 
mturily in response to the preoperative routine, the post- 
"ixr.itive course is usually^ smooth. 
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DIAGNOSIS AND TREATMENT OF NOCTURNAL 
INDIGESTION 

C. L. Hartsock 


The bedside telephone awakens the tired practicing phys- 
ician to announce that Mr. or Mrs. Brown or son Johnny 
is having an attack of severe indigestion. WiU the doctor 
come over immediately because Johnny has been sick all day 
and they were sure he was going to be better by night but in- 
stead the pains are worse; or, “Please hurry, doctor, Mrs. 
Srowm is ha\dng indigestion with so much gas she can’t get 
breath and thinks she is dying”; or Mrs. Brown urges 
haste because Mr. Brown went to bed not feeling very well 
and wakened up with an excruciating pain in his stomach and 
shoulders which won’t clear up. Even the incandescent bulb, 
telephone and automobile have failed to dispel the terrors of 
t e darkness and the conscientious ph3rsician knows that he 
go. Johnny may have acute appendicitis which will rup- 
ture before morning. Mrs. Brown is probably only hysterical 
ui she Mil not be better until she is reassured. Mr. Brown 
ha\e a coronary occlusion or the pain may be caused by 
1^' or perforation of an ulcer and the diagnosis must 
r made accurately and quickly. Delay may mean serious 
'I'nM-quences. 
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the purpose of tliis article is to emphasize briefly certain com- 
mon diseases of tlie digestive tract or those which simulate 
diseases of the digestive tract that are particularly prone to 
occur during the night. 

Indigestion which occurs at night can conveniently be 
classified in two groups: 

1. Those digestive upsets which occur fairly regularly at 
night but also manifest similar symptoms during the day, and 
are tlie result of chronic disease of the gastro-intestinal tract. 

2. All those conditions which occur in an acute form at 
infrequent intervals and often without any previous warning 
of ill health. 

The physician is rarely called at night to prescribe for 
patients whose symptoms are in the first group because these 
are not severe. The patient has usually suffered in a similar 
manner during the day and knows how to relieve the distress 
or he is not so frightened but that he is content to wait to 
consult his physician at a more opportune time. 

Ulcer. — The best example of this type of indigestion is 
the characteristic burning, gnawing pain of duodenal and some- 
times of gastric ulcer. During the day the pain usually comes 
on from two to four hours after meals, but frequently at night 
the pain is delayed until six or eight hours after eating and 
the patient is wakened between 12 and 2 o’clock in the morn- 
ing. The same distress is recognized which has been present 
during the day and relief can usually be secured by eating 
some crackers which the patient frequently keeps by the bed- 
side or by drinking some milk or taking some alkaline powder. 
When mild obstruction of the pylorus is present, the stomach 
gradually becomes overloaded with the accumulated intake of 
the whole day’s diet and the patient must vomit to secure re- 
lief. At times, there is no food retention but there is marked 
hypersecretion so that large quantities of liquid material are 
eructed and this is commonly called water brash. 

Occasionally and more particularly in older patients, the 
only symptoms of ulcer are those which occur at night. A 
history of nocturnal pain occurring regularly every night for 
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several weeks at a time, followed by an interval of relief fur- 
nish the most reliable evidence tliat an ulcer exists. Noc- 
turnal pain of this type usually indicates a more penetrating 
bpe of ulcer and one in which tlie management of the ulcer 
should be especially well regulated to prevent perforation, 
hhen the usual treatment of frequent feeding and the use of 
alkalines is employed, it is continued only until 8 or 9 o’clock 
in the evening and this gives an opportunity for the acid to 
accumulate and cause pain at a later hour. Often sodium 
bicarbonate or other alkalies which cause a secondary secre- 
tion of acid are used in the treatment and when they are 
discontinued at bedtime, the secretion of acid is even higher 
than usual, thereby causing the night pain. 

IVhen night pain occurs in the presence of an ulcer, this 
more difficult to relieve than the periodic postprandial dis- 
tress that occurs during the. day. If it is not relieved by the 
tisual treatment, alkalies and feedings should be continued 
nntil a later hour or they can be given during the night if 
e patient wakes with distress. Preferably, the alkalies 
ou d be of the slow neutralizing type such as calcium car- 
bonate, which also has the advantage of not stimulating a 
■ocondarj' rise of acid. Calcium tribasic phosphate is also 
'‘^r} good for this reason. I have found that a colloidal sus- 
ponsion of aluminum hydroxide is especially helpful for night 
ecause it has such a long period of neutralization. A 
^^-poonful in a full glass of milk at bedtime will control tlie 
lion ll^ese cases. The patients who have obstruc- 

'duch' brought to be due to edema and spasm and 
have ''V ^‘‘^uently respond to medical management should 
S^stric lavage until the obstruction is relieved, 
atropine are also helpful. As long as the noc- 
in resists treatment, it means that the ulcer 

oihc^- ^ slate, no matter how well the patient may 

— Another common cause for night pain 
in cii<ire<^ ^pastic, irritable colon. This is manifested 
ow in the abdomen and sometimes by mild or 
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severe cramps which awake the patient about 5 o’clock in the 
morning, or are present when he wakes at his usual hour and 
these persist until the morning meal. A bowel movement some- 
times will relieve and sometimes aggravate the pain. The 
passing of flatus gives relief and this fact is of diagnostic im- 
portance. The treatment of this condition is the usual treat- 
ment for irritable colon, that is, rest, smooth diet, heat, sed- 
atives, natural regulation of the bowels and the avoidance of 
laxatives and large enemas. Allergy should be considered as 
an etiological factor. 

Hyperacidity which is due either to nervous excitation or 
reflex excitation from a chronic appendix or diseased gall- 
bladder wll cause night distress at occasional times but not 
with the regularity of an ulcer or irritable bowel. 

The regularity of occurrence and the time of occurrence 
at night are valuable diagnostic aids in differentiating these 
three conditions — ulcer, reflex hyperacidity, and spastic colon, 
if more precise x-ray investigation cannot be employed. 

Hydronephrosis. — Hydronephrosis with symptoms re- 
ferred to the gastro-intestinal tract frequently gives night pain 
simulating digestive disease and which is due to overdistention 
of the bladder and renal pelvis. The history of relief after 
urination is a valuable diagnostic clue. 

H 3 rpertrophic Arthritis. — The pain which occurs in the 
low back region early in the morning and which is due to 
hypertrophic arthritis is frequently referred to the lower 
abdominal area and tlie patient is misled into believing that he 
has a gastro-intestinal disorder. This type of distress can 
usually be distinguished by its relation to a back pain and also 
because it disappears shortly after the patient gets up and 
begins to move about. 

Diarrhea. — Diarrhea which lasts more than a few days 
and occurs at night usually is of organic rather than functional 
etiology. Morning diarrhea and postprandial urgency without 
nocturnal diarrhea are more often due to functional causes. 

Causes in Children.— Children are apt to have penods 
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excitation and fatigue, dietary indiscretions or allergic sensiti- 
zation to foods. . , j , 

The emergencies of the night, as those cases included 

in Group 2 might be called, place a tremendous responsibility 
on the physician who is called to render aid. The diagnosis 
must be made quickly and accurately and under adverse cir- 
cumstances of excitement, fear, and hmited facilities. Imme- 
diate relief of pain is demanded by the patient and relatives, 
although from the physician’s standpoint, the relief by mor- 
phine often means masking the symptoms and consequently 
the correct diagnosis. Decisions based upon flimsy evidence 
and hasty observation must be made with confidence when the 
physician knows that the life of the patient may depend upon 
this decision. 

The important problems facing the physician in these emer- 
gencies are to relieve the patient without endangering his future 
chances of recoveiyf, to decide on the advisability or inadvis- 
ability of surgical intervention, to suggest a consultant if 
deemed advisable, to plan a course of therapy and observa- 
tion when the acute emergenej' has passed and lastly, to allay 
the fears and anxieties of the patient and his relatives. 

The acute conditions which might be called indigestion 


arc so numerous that it obcnously is impossible to describe 
them in detail and many will even escape mention. Such con- 
dition-; av perforated ulcer, acute pancreatitis, acute appen- 
(iiciti-;. intestinal obstruction, strangulated hernia, ovarian cyst 
witli twi-ted pedicle, ruptured ectopic pregnancy, etc., are 
mentioned only to point out that the symptoms and signs 
dnuild canse them to be recognized as acute surgical condi- 
tion-. Ilie correct diagnosis often being in doubt until after 
the exploration. The constant demand by our surgical con- 
f.e;<- lor t!u- early recognition and exploration of the acute 
.■;'.h'"un maV.e^ it uunecessarx' to discuss these problems here 
1 . 1 .. in o^ur conoumns which occur more frequentlv and are 
"■ indigesUon will be discussed more 
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Ulc cystic duct during the early hours of the morning. The 
tj'pical attack is easy to diagnose, but at times the first attack 
may be more baffling. No matter how atypical the attack, the 
signs and symptoms rarely suggest the acute surgical abdomen, 
and it is usually advisable and safe to administer a hypodermic 
of morphine in a liberal amount. If relief is not obtained by at 
least the second dose of morphine, one should begin to question 
the nature of the trouble. Even when gallstones are known to 
be present, serious complications should be suspected if relief 
is not prompt following an adequate amount of morphine. It 
has been my observation that many physicians are prone to 
try simpler remedies in an endeavor to relieve the attack with- 
out resorting to morphine. If the diagnosis seems reasonably 
certain, there is no sound reason for withholding morphine. 
The relief is prompt, the stone is passed and there is much 
less chance for the development of complications. 

Coronary Occlusion. — condition that must constantly 
be kept in mind when the physidan is called at night, espedaUy 
if the patient is a man past forty years of age, is coronary 
occlusion. Patients almost alwa}^ consider this as acute in- 
digestion, but this condition demands more than the average 
diagnostic acumen to differentiate it from some of the upper 
abdominal emergencies. The onset is frequently assodated 
with mild digestive symptoms during the day and early evening 
which culminate in the severe attack during the night. The 
frequent occurrence of these symptoms in the male, the pros- 
tration, character, location and distribution of the pain, the 
fall in blood pressure and at times, a friction rub should serve 
to clarify the diagnosis irr the great majority of cases. How- 
ever, mild attacks are the most confusing. This is unfortunate 
because if these attacks could be recognized early and proper 
therapy established immediately, the lives of many men just 
reaching tlieir prime could be prolonged for several more use- 
ful years at least. 

Absolute rest and plenty of morphine to relieve the pain 
is imperative at the time of the attack. The subsequent treat- 
ment can be found in any discussion of coronary occlusion. 
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There is one type of indigestion which occurs almost ex- 
clusively at night, but so far as I know, has never been given 
a satisfactory name although it is a definite clinical entity 
and is responsible for a large percentage of the emergency 
calls at night. The usual telephone message is to come at 
once, someone is dying. If the doctor has had a previous 
experience ivith the same patient, he need not be in such a 
great hurry. The story is practically the same in every case. 
The patient, usually a woman of any age, is awakened with 
a great pressure around her heart. She is unable to get her 
breath, the heart is racing wildly, the hands and feet are numb 
and there is a sensation and fear of impending death. Shortly 
after the physician arrives, examines the patient and gives a 
few words of reassurance, there is a remarkable improvement. 
If the physician is of the type that inspires confidence, the 
attack is soon over. The day preceding this attack has usually 
been an exciting, fatiguing one for the patient, and the at- 
tack is a combination of nervous indigestion, hysteria and 
panic. If the physician who is called to attend such a patient 
does not wish to have his rest interrupted frequently, he should 
take measures to prevent similar episodes, which usually be- 
come quite regular after the first attack. A spastic colon is 
usually the cause of tliese attacks. The spasm of the de- 
scending colon causes a gaseous distenfion of the splenic flexure 
and the vagus and sympathetic nerves of the heart and respira- 
Uon probably are stimulated by reflex action. Treatment for 
a spaMic. irritable bowel should be instituted with smooth diet, 
reM and beat to the abdomen after meals, especially the eve- 
ning one. the establishment of regular bowel elimination with- 
out the UM- of laxatives and enemas and the use of a mild 
M'dative and belladonna or atropine in some form. 


It, m hei nr>t few attacks, the patient has been so un- 
u.ttr.nate a- to Mxmre the services of a physician of the alarm 
M type, tear oinn becomes so deeply rooted that in spite 0 
'..u be-t t-,e:,tment. the patient may become a semi-invaM fo, 
.'er Ine. Therefore, it is most important for th, 
o >M,a,u to tmptre conndence in the patient and thus reliev, 
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licr fear. If the patient does not respond to this psycho- 
therapy in her first attack, the symptoms generally will sub- 
side promptly after the use of heat and massage to the ex- 
tremities, or a warm bath. A quick-acting sedative will 
usually induce sleep and the doctor may go home not im- 
patient at being called out because of an hysterical woman, but 
rather witli the feeling that, if he has handled the situation 
well, he may have been responsible for preventing invalidism 
just as completely as though the attack had been due to some 
organic disease. 

Ptomaine Poisoning. — Severe abdominal cramps ac- 
companied by diarrhea are often the presenting symptoms 
that demand a night call. The presence of diarrhea is a fairly 
reliable clue that the lesion will not require surgical interven- 
tion. In the presence of severe ptomaine poisoning, the pa- 
tient may, however, become quite rapidly dehydrated so that 
severe prostration results and at times urgent treatment is 
required. The temperature may fall rapidly to a very low 
figure so that much artificial warmth is essential. Infusions 
of glucose and saline may be necessar>^ I have never felt that 
the time-honored castor oil therapy was a logical or safe treat- 
ment even in the mild cases. Complete starvation and opium 
sedation has always given quicker and better results in my 
experience. 

Renal Colic. — Renal colic should only be mentioned in a 
discussion of nocturnal indigestion because it often simulates 
disease of the digestive tract and when it occurs on the right 
side it is especially hard to differentiate from acute ap- 
pendicitis. In cases where differentiation is difficult it is im- 
portant to make a microscopical study of the urine before a 
too hasty operation is advised. 

Witli this brief review of a few of the many possible causes 
of acute nocturnal indigestion, we may simplify the subject 
somewhat if we approach these difficult problems by trying 
to place the cases in one of the following groups: 

Group I- — Those patients who can be given complete re- 
lief from symptoms quickly and at the moment, until a more 


NOI irr 


accurate diagnoji? can be undf a " 

this group arc those v.ith ■^’uh ^ 

colic, pylorospasm. 

Group II. — Those patifnt' to f'- ' - • : 

immediate relief and ticatmfnt of -vT'j - 
ver\' close and possibly eon-1ar.1 rT-' * 
duration of the illness. ( orrmary ilni " b ■ 
poisoning, massive heniorrhacf - ir' ’'.'. i >• c " “ ■ 

tract, suspected ]anisoninu fall in ‘.hi-- p 

Group III, — Tlmse patifnt- in -.-.h.'-— -• 

sibility of an acute surgic.al abdomfn. 11 ^ yr-‘-. ■ 

be hospitalized immediately and tfm] o:,-.,r;,- rb • 

if absolutely nccessaty so that the -yr.. r, r y - ‘ 

masked. Further diagnn.uic meaMUf- ‘•nrh f - *• 

the blood and urine and a plain r<.^ nt‘:M-."Ln.- 'i hr •• 
domen should be made immediately on arriv;.l .-.t ‘.Vr ; 

A flat plate of the abdomen give^ invaluable inf-::-. '. 

such conditions as perforated ulcer and inte-iin.-d <b - 

Group IV. — Those patients who.-e syniji'.i.m :.tr * 
purely functional causes, but to whom the jvhvMiia.n -.'I 
give a great deal of attention during the aH.ick in ;• 

avoid implanting further fears. When such a c<mdiii"n i m: 
pected, the examination should be more careful than u-u.d, 
which in itself is very calming to the jialient. and it i^ .d. -. 
advisable to follow- this examination by a more dei.iiled ^tudv 
at the earliest convenience. Such procedure.-; frecjneiuly wiU 
cut short what may prove to be a long, distressing epi^odt• in 
the patient’s life and a source of considerable worry in the 
doctor’s life. 

Group V.— Those patients in whom the symptoms are too 
indefinite to classify into any one of tlie above groui>s hut wh.. 
can be safely but closely watched until the diagnosis is more 
clearly established. Personally, I prefer to hospitalize the^e 
patients but frequently this is difficult and many factor^ mii^t 
be taken into consideration, not the least of which is the cIoh- 
attention the physician is able to devote to observation of the 
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In conclusion, a simple classification of nocturnal indiges- 
tion has been suggested in which two distinct groups are 
pointed out, and in the latter group, which calls for the most 
accurate and difficult decisions a doctor has to make, five fur- 
ther subdivisions have been made. Certain therapeutic prin- 
ciples have been discussed. 

This classification, even though it is based upon the most 
indefinite, pathological and diagnostic criteria, has helped me 
approach these problems with greater ease, less worry, and 
better results to the patient. 
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THE TREATN1EHT OF SPLA4’CH7*''’PT<''.-'i 
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general CONSlDERAlin:;^- 

As a general rule, Oio^e people v.hf> li.T. f inV' " 
spare conformation of the body jms'-e.-' abdf'Tiiini. ^ • 

lie below the normal position. However, thr ^ tr.r',- - 

may or may not be disturbed by symptom' of ill i 
though very^ frequently such anatomical variation' .arf . ' « 
panied by lack of ability to withstand a prolonc''d 
stress and strain, whether it be menial nr phv'iral, V. ;-rn 
severe illness is experienced, a childbirth or a ]Hrir>/] r.-n- 
usual worry' in business or in the home, marry symp''"';’.;- ap- 
pear which may lead to a greater or a lesser degree of in- 
validism. 

CLASSIFICATION 

The congenital form with which we are chietly ronei-rned 
in this discussion is divided by Cawadias' into four <lisiinrt 
groups: 

(fl) The syndrome designated by Stiller as the constitu- 
tional type. Other writers have described it as the lirwar tyjH', 
the microsplanchnic or hypovegetative constitution. In these 
patierrts the thorax is usually longer than the abdomen, it is 
narrow in width and shallow in the antero-postcrior diameter. 
The subcostal angle is acute, the heart is vertical and the 
diaphragm is low, all of which conditions produce diminished 
capacity in the upper abdomen. Other mechanical features 
which contribute to splanchnoptosis will be considered later. 
In many instances the ptosis does not affect all the abdominal 
organs to an equal degree. There may be gastroptosis, with 
or without ptosis of the duodenum. Likewise, nephroptosis 
may be accompanied by ptosis of the right colon, or on the 
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Other liand, the major symptoms of distress may be caused by 
a general coloptosis. 

Tlie symptoms may vary in diiferent patients, but the ma- 
jorit}'' are disturbed by dyspepsia, constipation and nervous 
instability. Various other symptoms such as menstrual ir- 
regularities, low blood pressure, and chronic fatigue with 
hj^ometabolism may suggest an endocrine factor in the 
etiologJ^ Many patients show allergic sensitivity and low 
resistance to infections, especially of the respiratory tract. 
This picture is familiar to all physicians who are in clinical 
practice. 

(d) A second group is described by Adler- in which the 
anatomical features of splanchnoptosis are accompanied by 
symptoms of excessive nervousness. There are frequent head- 
aches, brooding and depression even to the point of melan- 
cholia. The appetite is capricious, the bowels are habitually 
constipated and the “cathartic habit” is well established. The 
constitutional inferiority of these patients is evident in early 
childhood. They are the prima donnas of their family. They 
must be spared any worry or shock, and the household ac- 
tivities are modified according to their wishes, thereby estab- 
lishing a vicious circle, which way lead to neurasthenia or 
chronic invalidism. It is much easier to obtain satisfactory 
therapeutic results if these patients can be studied and treated 
before the period of puberty is over. 

(c) The third type or Glenard’s disease is characterized 
by a more severe form of visceral displacement. In this form 
there may be symptoms such as are seen in Dietl’s crisis, 
pylorospasm, and duodenal stasis. The common symptoms 
are headache, vomiting, anorexia or severe abdominal colic. 

In the presence of severe coloptosis, there may be obstinate 
constipation or symptoms suggestive of chronic appendicitis. 

It is usual for such s 3 Tnptoms to disappear when the patient 
lies down in a horizontal position. 

(d) A fourth type is described as organic gastro-enter- 
optosis in which perivisceritis with multiple adhesions occurs. 
This condition may follow a surgical operation or simple 
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colitis. The symptoms consist of nv.ir -fvfT' - y 

and there are greater digestive di-truhanr/ ' 

lieved by lying down. The acquired form f'i . 

may follow a wasting illnc.^t. nr which may :r^- . m- 

nancy, the removal of ascitic fluid, a larff ab'h ' ■' - 

a tumor is probably of this tv^pe. 

Before we can discuss the trcalnvn) '-i - 

with any degree of intelligence, we must have - r rr- 
standing of the anatomical or mechanical fraiurf- v. iar r, v -:-- 
tain the abdominal organs in their normal p'-sitif-n. V.v > 
lieve that the following arc the most important {.act^r-^; 

1. Adequate capacity of the upper abdonvu. T; <- - 

dominal organs cannot remain high unless tin re i- smhn''‘e.‘ 
space. In a normal person the cavity resembh an in-, f 
pear rvith the larger end uppermost. Tire suhcoq.al anc> r- 
nnde, the sternum forward and the diaphragm relativily i-.i::':-. 

2. Negative intrathoracic pressure of a sufucient clr^rf*- 
so as to exert a pull on the diaphragm when it is relaxf d a.' in 
expiration. 

3. A strong pelvic floor to support the viscera. 

4. Strong abdominal musculature with sufficient ttmr !•. 
withstand the inspiratory downward push of the dia)>hTagm. 
and to lend normal support to lire viscera even when filled 
with food. 

5. Retroperitoneal or perirenal fat of sufficient (juanlity 
to serve as a support and proper resting place for the various 
organs. In addition to this, the omentum should ]ros.<e.<s 
plenty of fat. 

6. Firm and strong attachment between the organs and 
the diaphragm and the posterior abdominal wall. 

7. A proper body posture which is erect and without eillicr 
lumbar lordosis or dorsal kyphosis. 


treatment 

Satisfactory results in the treatment of splanchnoptosis 
wnnot be attained unless the physician is really interested in 
the problem and unless the patient is willing to modify his 
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liabils of Jiving to conform witJi the therapeutic principles 
outlined below. Contrary to the opinion of many authors, we 
believe that Uie patient should be given a careful and intelli- 
gent explanation of his problem. If this is followed by ade- 
quate treatment, tlie results are generally satisfactory. Some 
of the important therapeutic measures will be discussed in 
detail. 

1. Diet. ^Disturbed digestion is a most common complaint 
of patients who have splanchnoptosis. These symptoms may 
consist of anorexia, heartburn, heaviness in the stomach, vague 
aches and pains within the abdomen or postprandial vomiting. 
As a rule, tlie emesis brings only a small part of the meal. In 
a few instances, gastro-intestinal hypermotility causes exces- 
sive hunger. This vagotonic syndrome can be determined in 
part by roentgen studies of the gastro-intestinal tract. Not 
infrequently we find cardiospasm, pylorospasm or a spastic 
descending and sigmoid colon. In such cases, relief may be 
obtained by the administration of from 10 to 12 drops of tinc- 
ture of belladonna one-half hour before meals. The patient’s 
tolerance to tin's drug will determine whether the amount 
should be increased or diminished. If the Ewald test meal 
shows a high free acidity, we may prescribe an alkaline powder, 
such as equal parts of calcium carbonate, bismuth subcarbonate 
and the heavy oxide of magnesia, which is given in doses of Vj 
teaspoonful in water one-half hour after meals. If the acidity 
is low, and this frequently happens, we give K> teaspoonful of 
dilute hydrochloric acid in a glass of buttermilk or fruit juice 
with meals. In a few cases, food allergy can be demonstrated 
by skin tests or by the study of a food diary, the latter being 
kept by the patient. He lists the foods which are eaten at 
each meal and also records the time at which distress occurs. 
Wlien these lists are studied with care, an offending food may 
be found such as wheat, milk, eggs or some less common article 

of the diet. 

When undernutrition seems to be responsible for the trou- 
ble, we prescribe a well-diversified diet, which is high in vitam- 
ins 'and calories. This includes meat at least once a day, one 
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or two cooked eggs, milk, cream nnd ImlUi. -- 

one cooked vegclablc (one of uliifb i- ^ 7 

other yellow— provitamin A), fresh and fr.-/: y - - 

sired, soups, cereals, breads, mit*- and ^in)pl'■ f/--''. - 1 

colon is spastic, excessive ronghaee i^ md d^-uab’^ .---a ' ■ 
fore corn, bran, tough vegetable fiber and f'^-'-'b 
seeds are omitted.. Milk or cream is lakrn 
meals provided it does not destroy the appcAo if. ' 
meal. Light wines and beer arc usually toVrr/fd / 
maj' serve as appetizers. Many foods should Iw av v;-- •; . 
especially is this true of twice-cooked meat^ and r^i 
in deep fat, pickles, olives, highly spiced food. san--a;:f-- ,-r -. 
cold meats, and canapes. Weak coffee or tea taken in r,-f'h'r- 
ation rarely causes distress. 

1i\Tien the condition is complicated by a peptic \ilrfT. dia- 
betes, food allergi' or other diseases which retpiire spreial die'. -, 
these must be followed of course, but. if possible, they sV.on!''. 
be planned to produce a steady gain in weight In a normal 
or slightly above normal figure. 

In certain cases, it may be necessary to give 10 unit'- of 
insulin immediately before one or more meals, tistially ibe 
noon meal, in order to create an appetite for food. .\ biltm 
stomachic such as nux vomica or tincture of gentian is u‘-cful 
in some patients. The meals should be eaten slowly, in a 
pleasant environment and with a pleasant companion or with 
music if desired. It is interesting to observe how much these 
well-known procedures may contribute to good digestion. If 
the patient is overtired, a rest of one-half hour before eating 
increases the appetite. Every reasonable measure should bo 
employed to obtain a gain in weight; otherwise, we will fail to 
secure satisfactory results. At first, three or four weeks ma\' 
pass before an upward trend in weight begins. 

2. VitamLas.— Even though the diet which is prescribed 
may contain sufficient quantities of the necessary vitamins for a 
normal person, it is well to give extra quantities, especially for 
the first few months. Many deficiency symptoms such as 
anemia, the smooth or atrophic tongue, spoon nails, nervous 
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irritability and nerve root pains occur frequently enough to 
justify special measures. Cod liver oil is most helpful if the 
patient can take it without distress; if not, then cod liver or 
fish oil concentrates are used as a second choice. If the oil 
is given, 1 tablespoonful is taken once a day or 54 ta.blespoon- 
ful morning and evening. This will supply the vitamins A 
and D. 

Vitamin B is given in the form of wheat germ, brewer's 
yeast, or various extracts from rice polishings, yeast or cereal 
germ. Many excellent preparations of vitamin B are on the 
market, and proper doses of any of these can be prescribed 
after each meal. Adequate amounts of vitamins C and E are 
present in fruits and vegetables. VTen the body weight has 
reached the normal for the patient’s age and height, the com- 
plemental use of vitamins can be diminished in amount or dis- 
continued. 

3. Constipation. — ^As a rule, a roentgenogram of the colon 
shows spasticity throughout its entire extent or more fre- 
quently, there is spasm in the descending and sigmoid colon. 
This will be helped by the belladonna already prescribed, but 
additional measures may be necessary. It is our custom to 
advise the following procedures which may be used entirely 
or in part. 

(а) Two glasses of warm water on rising in the morning. 

A pinch of salt or lemon juice may be added if desired. 

(б) Postural exercises (given below). 

(c) Gentle deep massage of the abdomen beginning over 
the cecum and following the course of the colon. This is done 
before the patient leaves his bed. 

{d) A glycerin suppository when the patient rises or an 
enema of 1 pint of warm water after breakfast. These meas- 
ures are used for a few days only, and may serve to develop 
the habit of a daily evacuation before the day’s work begins. 

(c) A tablespoonful of mineral oil night and morning. 
This may be taken with 1 or 2 teaspoonfuls of flake agar-agar, 
or if one prefers, the agar-agar may be taken with or immed- 
iately after meals. 
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(/) When laxaUves are required, we prefer from 1 to 4 
teaspoonfub of a saline such as sodium phosphate, sodium or 
magnesium sulphate before breakfast, once or twice a week. 

If the bowels are spastic, cascara or phenolphthalein should 
be avoided since they tend to stimulate a colon which is already 
hypertonic. 

4. Rest. — Both physical rest and mental relaxation are im- 
portant and essential parts of the treatment. It is rarely neces- 
sary to prescribe continuous rest, but rather it should be 
advised whenever fatigue is noted. At the beginning of treat- 
ment, a week of quiet rest in bed may relieve excessive fatigue 
and exhaustion, but it should not be continued too long, be- 
cause overresting may be enervating. We advise the average 
patient to remain in bed for ten hours at night but to arise not 
later than 9 A. M. If sleep is slow in coming, a glass of warm 
milk or a warm bath before retiring induces quietude and 
peace of mind. In other cases, these measures produce wake- 
fulness. A short period of reading in bed, if the light is good 
and the story simple, may soothe the nerves and calm the mind. 
Such a luxury should rarely be denied these patients. If a 
drug is needed, at least for a few nights, 30 graiirs of bromide 
and 5 grains of aspirin are usually effectual. 

5. Psychotherapy. — ^The home environment of patients 
who suffer from the nervous manifestations of splanchnoptosis 
is often unfavorable. The husband and vrife may be temper- 
mentally incompatible, and most frequently this centers about 
sex matters. The loss of sexual libido or impotence may be 
brought on by endocrine dysfunction, excessive physical and 
nervous fatigue, painful intercourse, fear of pregnancy or 
many other factors. In unmarried patients, much importance 
must be attached to an absence of normal sexual gratification. 
These matters should be brought to light by a frank and 
kindly discussion with the single patient or in married pa- 
uenis. a conference with both husband and wife. One should 
aoempA to correct any deficiency in the endocrine functions 
Ml far as is pos.^ible. We have no satisfactory solution for this 
problem m the unmarried young people. If the normal sex 
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instinct can be sublimated into other channels, especially in 
social work among children, there is less nervous tension and 
increased happiness. 

Adler has described many of these nervous symptoms, and 
he states Uiat tlie psychical conflict may express itself in or- 
ganic language. The sufferer is beset by fears about himself 
and overanxiety about the family. He may experience con- 
tinuous or intermittent headaclies; he may brood over his ill 
health; his social activities are lessened; the diet is restricted; 
he loses more weight and he feels more despondent. This 
form of psychophysical inadequacy may have existed since 
chilhood, or it may have appeared at puberty, marriage, the 
menopause or following great emotional distress. 

It is impossible for us to discuss the psychotherapeutic 
measures which should be employed. It is our work to dis- 
cover the important mental conflicts and to attempt to adjust 
diem by wise counsel. It is not enough to tell the patient to 
“buck up” and pull herself together. She has known for many 
years that she is nervous. The family physician can often 
evaluate die situadon much better than the psychiatrist, if the 
doctor will but take the time and the interest in the environ- 
mental and physical factors. The problem, at best, is most 
difficult. 

6. Physiotherapy. — (a). Ultraviolet light treatments are 
of some value as general tonic measures. We do not urge this 
therapy unless it can be arranged conveniently. 

(d) Sinusoidal current to the abdomen once or twice a 
week may give better tone to the right colon. It should be dis- 
continued if it produces abdominal distress or fails to produce 
better digestion or more satisfactory bowel movements. 

(c) Colonic irrigations are not advisable as a regular pro- 
cedure. In a normal person, the colon is not empty, and to 
attempt to keep it that way interferes with absorption and 
motility. It is possible, also, that a series of such treatments 
may disturb die defenses of die mucosa against absorption of 
toxins and bacterial invasion. We do not decfj^ its use in ex- 
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ceptional cases of obstipation but we do condemn the frequent 
and regular use of the so-called “high irrigations. 

7. Postural Exercises. — ^This is one of the most impor- 
tant and valuable forms of treatment for splanchnoptosis. It 
is effective in the majority of patients if it is carried out regu- 
larly and with the proper technic. It makes very little diiier- 
ence whether the patient is suffering from nephroptosis, gas- 
troptosis, coloptosis or a descensus of all of the abdominal 
organs. This procedure has many advantages; it produces 
deeper breathing, better oxygenation of the tissues, a greater 
capacity for the organs in the upper abdomen ; likewise, it de- 
velops the intercostal muscles and also the muscles of the 
diaphragm and abdominal waU. 

This method of therapy has been elaborated by Goldthwait^ 
who has demonstrated that a patient with enteroptosis nearly 
always has a faulty posture. A profile view of the patient will 
show lumbar lordosis and dorsal kyphosis. The use of exer- 
cise and proper muscle training tends to correct this deformity 
by flattening the lower back and by bringing the head erect 
and the chin back. A detailed discussion of these measures 
is contained in the manual of Posture Exercises prepared by 
the Children’s Bureau of the U. S. Department of Labor, Pub- 
lication No. 165. A method of procedure is as follows: 

(A) In lying position, on a firm bed or on the floor, 

1. Deep breathing. 

(a) Raise the thorax as high as possible during inspiration. 

(l>) Hold the ribs in raised position and breathe by moving 
the diaphragm up and down. 

2. Peh-is tilting: keep the abdomen down and at the same 
lime, tilt the pehds forward and then backward, this tends to 
ilattcn out the lumbar curve. 

3. With the pehns tilted forward, draw each leg up and 
down mih the heel close to the bed. In this exercise the knees 
3rc flexed and extended. 

forward, raise the head up and 
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5. With tile pelvis tilted forward, raise each leg alternately, 
witJi the knees stiff. 

6. Turn to the knee-chest position on the bed and kick out 
with each foot as high as possible. This is done with alternate 
feet and tends to bring the organs forward and to the upper 
part of the abdomen. If this exercise is taken before retiring, 
the patient can then slide down and sleep on the abdomen. 

7. If the patient sleeps on the back, place a folded pillow 
under each knee and one under the buttocks; this flattens out 
the lumbar curve. If he sleeps on his side, keep the knees 
and hips flexed. 

(B) Standing position: 

1. With the pelvis tilted forward, flatten the back against 
the wall. 

2. With the back flat, walk away from the wall, raise up 
and down on the toes and return to the wall. 

3. With the back against the wall, raise alternate legs first 
with the knee flexed and then with the knee straight. 

4. Practice alternate stooping and standing with the back 
flat and the chin back. 

These exercises should be repeated several Limes at each 
session and should be done morning and evening. 

Abdominal belts or supports need not be used in the thin 
patient with splanchnoptosis if he will practice his exercises 
faithfully. It is very much better to develop the musculature 
and correct the postural defects than it is to attempt mechan- 
ical lifting and support of the viscera. In obese people with 
pendulous abdomens, the musculature may be so weakened 
that a corset or belt is necessary for support. The chief re- 
quirements of a satisfactory support is that it be comfortable 
and that it will exert an upward pressure. The majority of 
patients obtain better results without mechanical appliances. 

We do not believe that it is necessary to have the foot of the 
bed raised during sleep. 

8. Surgery. — The chief indications for surgery are as fol- 
lows: 
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(a) Repair of the pelvic floor when there is marked pro- 
cidentia. . . 

{b) Suspension of a floating kidney when there is inter- 
mittent hydronephrosis or Dietl’s crisis and when the exer- 
cises and abdominal support fail to relieve the condition. 

(c) Suspension of the hepatic flexure when this is exces- 
sively low and when other measures fail to restore it to the 
normal position. 

{d) Removal of congenital veils and bands when these 
interfere with normal gastro-intestinal function. 

As a rule, patients who suffer from splanchnoptosis fail to 
derive benefit from surgical operation unless it is performed 
to correct a definite and recognized abnormality such as those 
noted above. And yet, how often do we see multiple incisional 
scars on the abdominal wall which were made for removal of 
supposedly diseased appendices or for pelvic operations? 

SUMMARY 

In the modern treatment of splanchnoptosis, a careful 
study of the patient must be made from many angles. We 
must consider the psychological factors, the nutrition, the 
musculature, and the posture. Our instructions should be 
explicit and if possible written out so that the treatment can 
be understood easily. lATien verbal instructions are given, the 
patient becomes confused. Much of a knowledge of the art 
and science of medicine can be used in the management of 
these unhappy people by giving them encouragement and 
SNTnpathetic understanding. 
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intestinal toxemia 
John Tucker 


Considerable doubt exists in the minds of many able ob- 
servers that chronic intestinal toxemia is a true clinical entity. 
The safeguards supplied by nature in the intestinal mucosa, 
lymph supplj^ and liver appear to be quite adequate for the 
protection of the body against the ordinary chemical sub- 
stances, the usual products of putrefaction, or the fermentation 
activity of intestinal bacteria. No one questions the fact that 
acute gastro-intestinal upsets may result from the ingestion of 
spoiled or contaminated foods, whether the primary reactive 
agents be chemical or bacterial. However, what diagnosis may 
one make for a rather large group of patients who are dis- 
turbed periodically or intermittently by “bilious” spells which 
are characterized by constipation, flatulence, physical fatigue, 
mental lethargy, insomnia, anorexia, furred tongue, foul taste 
and headache? Our colleagues of a preceding generation 
treated a vast number of these patients, and they were honest 
in their belief that these symptoms were due to intestinal ab- 
sorption as the result of constipation or auto-intoxication. 
More recently, however, if we consult the most up-to-date and 
generally accepted classification of diseases,* we will find 
under the general heading of “Diseases of the Intestines” 
the diagnostic term, “Intestinal Intoxication due to Putre- 
faction of Ingested Food” and again under “Disorders of Car- 
bohydrate, Fat and Water Metabolism,” the term “Intoxica- 
tion. Acute Intestinal” occurs. This list of diagnoses was com- 
piled by various committees representing the leading medical 
groups of this country^ and includes both chronic and acute 
intestinal toxemia. 

* Standard ChsjificaUon of Nomenclature of Diseases 
iSlQ 
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It is quite apparent that the function of the intestinal tract 
involves a complex mechanism. Among the requirements for 
normal alimentary activity are a stable nervous system, nor- 
mal appetite, proper food, efficient digestion, normal motility 
and as a rule, regular evacuation from the colon. 'l^Tien we 
attempt to determine what is wrong with the patient who has 
a serious disturbance of this mechanism, it is also obvious that 
we must not be influenced unduly by a group of symptoms, 
but tlie diagnosis must be based, upon a careful study of the 
patient’s life history including his emotional reactions and eat- 
ing habits as well as the objective evidence secured by careful 
physical examination, roentgenograms and laboratory data. 
These routine investigations are essential in eliminating from 
the diagnosis such organic diseases as chronic cholecystitis and 
cholelithiasis, peptic ulcer, carcinoma, chronic appendicitis, and 
lesions of the central and peripheral nervous systems as well 
as lesions of the lungs and genito-urinary tract. Any patient 
who has suffered with recurring attacks of digestive upsets, 
whether or not they have been of the bilious type, is entitled 
to such an examination. Most of the mistakes in diagnoses 
are the result of inadequate study rather than the result of 
professional ignorance. 

From a scientific viewpoint, we are unwilling to accept the 
diagnosis of chronic intestinal toxemia associated with consti- 
pation until the following questions have been answered. 

1. Does experimental evidence indicate that toxic sub- 
stances can be absorbed from the intestinal tract as the result 
of putrefaction, fermentation or constipation? 

2. If toxic materials or bacteria do penetrate the ''intact’’ 
intestinal mucosa, can they overwhelm the defensive mechan- 
isms of the body? 

3. Can the symptoms described as “bilious” be explained 
by some disturbance other than the absorption of toxic prod- 
ucts? 

Many articles pertaining to intestinal toxemia have ap- 
peared in the literature, but most of them have dealt wdth the 
clinical rather than the experimental aspects of the subject. 
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In recent years, however, most important evidence has come 
from the research laboratories. Alvarez' has reviewed the 
experimental work on this subject and cites the following pos- 
sible sources of intestinal poisons, using the classification given 

by Weintraud and by Wells; 

1. From constituents of the digestive secretions. 

2. From the products of normal digestion. 

3. From the products of putrefaction and fermentation. 

4. Synthetic products of bacterial activity in the bowel. 

From the available evidence, he concludes that neither the 

constituents of the digestive secretions nor the products of 
normal digestion are able to produce any recognizable toxic 
symptoms. Many substances which may appear during the 
normal course of digestion such as the amino-acids, ammonia, 
hydrogen sulphide, volatile fatty acids, acetone or oxalic acid 
may play some part in temporary gastro-intestinal upsets such 
as diarrhea, yet they fail to give rise to any general symptoms 
of toxicity. A possible exception exists in the factor of food 
allergy, which will be discussed later. 

hlany chemical substances may form in the bowel from 
the putrefaction of proteins. These include indol, skatol, indol 
acetic acid, phenols, cresols, histamine, tyramine, choline and 
methylguanidine. In all instances, the evidence would appear 
to show that insufficient quantities of these toxins can pene- 
trate the intact bowel wall or escape the detoxifying action of 
a normal liver to produce general symptoms. However, we 
have been taught for several generations that the amount of 
indican in the urine is a measure of the degree of intestinal 
putrefaction. In regard to this, Alvarez makes the following 
statement; “.\s Hale WTiite says, there is no doubt that an 
excess of indican is often associated with serious intestinal dis- 
turbances and with conditions suggesting auto-intoxication, but 
we know also that many people pass large amounts of ihdican 
for years and yet remain in good health. Furthermore large 

numbers of constipated people show no increase in the indican 
m their urine. 

"We see then from all thk, that although indol has toxic 
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properties and altliough it can produce in man some symptoms 
similar to those observed in the constipated, it must not be 
forgotten tliat some of those symptoms do not correspond to 
those observed clinically; and what is more important, experi- 
ments have been done with doses enormously greater than 
those met with even in the presence of disease.” Pertaining 
to this point, there is another observation that even though 
feces normally contain 60 mg. of indol per 100 Gm. of fresh 
material, it appears evident that little of this is absorbed since 
only 6 to 20 mg. are excreted in the urine in the form of 
indican.^ 

In a similar manner, we can dispose of pressor substances, 
tyramine and iso-amylamine, which are assumed to exert 
some influence in the maintenance of high blood pressure. 
Likewise, in the case of histamine which has a depressor ef- 
fect and tends to lower blood pressure, the absorption is too 
little to tax the detoxifying function of the liver. 

The fourth hypothetical source of intestinal toxins exists 
in th6 products of bacterial activity -within the bowel. It has 
been stated that approximately 46 per cent of the total nitrogen 
of feces comes from bacteria.- However, most of the bacteria 
found in the normal excreta are dead and harmless. They have 
been alive and active in the fluid contents of the cecum and 
ascending colon, but die as fluid is abstracted during the pas- 
sage of the stool toward the rectum. The normal flora seem 
to be friendly toward the human host by discouraging the 
growth of pathogenic bacteria. The common bacteria of the 
colon produce very little exotoxin and scarcely any endotoxin. 

It is believed by most authorities that the pathogenic bacteria 
and protozoa are harmless so long as they are unable to attack 
the intestinal mucosa and produce larger or smaller ulcerations. 
"Where ulceration occurs, diarrhea rather than constipation is 
usually found. We must acknowledge the fact that bacteria 
have been found in the lymph nodes of the mesentery in in- 
stances where gross ulcerations of the bowel have been lack- 
ing. However, it is very doubtful whether any symptoms ap- 
pear unless the body resistance is lowered to the point where 
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the defense mechanisms are inadequate to destroy these bac- 
teria as they invade the blood stream and other organs. The 
symptoms, then, are not those usually considered to be associ- 
ated with intestinal toxemia but rather the symptoms are those 
we consider to be associated -with sucli clinical entities as 

pyelitis, arthritis and lymphadenitis. 

The evidence presented thus far has failed to show satis- 
factorily that the symptoms ascribed to constipation, bilious- 
ness or auto-intoxication are due to intestinal absorption. We 
believe that several other factors in this problem are of much 
greater sigrnficance; 

1. Nervous disturbances. 

2. Abnormalities of gastro-intestinal motility. 

3. Allergy. 

The profound effect of the emotions on gastro-intestinal 
functions has always interested our profession. The patient 
who has been symptom-free suddenly is brought face to face 
with a serious emotional crisis — the loss of a loved one or the 
devastating effect of disaster. He may experience all the grad- 
ations of anxiety and fear, even to despair and melancholia. 
During this cycle, the bodily functions undergo marked dis- 
turbances, and digestion and elimination are upset. In the 
acute phase of the anxiety, there is loss of appetite, a dry 
moudi, bad taste, rumbling in the bowels, often mild or severe 
abdominal cramps and diarrhea or constipation. Later, as the 
psj'cliic trauma continues, the anorexia remains, the tongue 
becomes heavily coated, the patient is fatigued, body aches 
develop and head pains, dizziness, constipation and all the 
sj'mptoms of biliousness color the picture. In such instances, 
it is difficult to explain all the mechanisms which are effective. 
We feel reasonably certain that for a time at least, there is 
mhibilion of digestive ferments, probably inhibition of bile 
formation and most important, disturbances in gastro-intestinal 
motihty. In such an hjpiothetical case, we have very little 
reason to suspect that intestinal toxemia is a matter of any 
momeni. Like^vise, it seems that in nervous shocks, similar 
disturbances of less severity are set up which, in sensitive peo- 
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pie, produce a chronic malfunction of the digestive tract and 
the s3'mptoms of chronic intestinal toxemia result. This phase 
of the problem is discussed in interesting detail by Alvarez.^ 
Very frequently, patients are unwilling to accept as a fact the 
functional origin of their trouble, because their point of view 
is colored by ■ the blatant radio advertising of nostrums for 
the relief of “excess acid,” “auto-intoxication,” etc. The 
popular notion that any excretion that smells badly must be 
poisonous does not extend to some of our most delectable 
articles of food which may be anything but pleasant to the 
nostrils. The laity are sensitized to the horrors of intestinal 
putrefaction and constipation. 

Disturbances in gastro-intestinal motility produce the ma- 
jority of the symptoms of abnormal digestive function. Al- 
though this important subject cannot be discussed in any great 
detail, our experience has shown that many of the bilious 
symptoms occurring with constipation are the result of a spastic 
or irritable colon. Many years ago, Sippy drew attention to 
the disturbing effects of the “irritable” colon and more recently 
Kantor^ and others have described the syndrome of the “un- 
stable” colon. Among the intellectual class of patients, spastic 
constipation is an exceedingly common finding. Usually, the 
spasm occurs in the distal descending and sigmoid colon and 
very often but not invariably this is associated wth gastro- 
intestinal hypermotility up to the point of spasm. Not infre- 
quently the barium meal, which under normal conditions 
reaches the distal colon in twelve hours, will arrive there in 
four or five hours, but the defecation reflex does not take place. 
With this, there is abdominal distress accompanied by cramps, 
rumbling, occasional expulsion of gas and a heavy or sore sen- 
sation in the lower abdomen, especially on the left side. VTien 
the stools are passed, they are pencil-like, segmented or formed 
by a mass of small, elongated or spherical masses. In severe 
cases, mucus or blood is seen from time to time. Hemorrhoids 
may occur as a secondary complication. This condition is the 
result of an hypertonic, autonomic nervous system, which is 
often styled “vagotonia.” The habitual use of cathartics ag- 
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gravates the irritability of the colon, or it may be the impor- 
tant initiating factor. The use of laxatives containing phenol- 
phthalein, cascara or both are especially harmful, and whether 
phenolphthalein is taken as such, eaten in candy form or 
chewed in gum, it still tends to overstimulate the colon. 

Ever>mne has experienced the feeling of well-being that 
surges over the body almost immediately after a normal bowel 
evacuation. A similar sense of relief after a copious catharsis 
comes to the nervous patient who is constipated and has bilious 
symptoms. By no stretch of the imagination can we convince 
ourselves that this reUef is due to the sudden elimination of 
toxins; the reaction is entirely too prompt for that. A much 
more rational explanation appears to be that the overloaded 
distal colon is relieved of spasm at least temporarily, and that 
the unpleasant afferent impulses that have been crowding into 
the optic thalamus are suddenly stopped. There is a sudden 
feeling of relief and the feeling tone of the body rapidly returns 
to normal. Unfortunately however, in those people who have 
acquired the “cathartic habit,” the spasm returns in a short 
time only to be reheved again but less effectively by catharsis. 
We are inclined to believe that the relief of spasm is of much 
greater importance than is the mechanical unloading of the 
bow'el. In constipated, nervous patients with insomnia, sleep 
is often obtained promptly following the use of a small enema 
of plain water or normal saline solution (not soapsuds) be- 
fore retiring at night. The relief is mechanical, not chemical. 

Relatively little of scientific value can be said in regard 
to the role of allergy in the production of symptoms of chronic 
intestinal toxemia. The cutaneous and intracutaneous tests 
for food allerg)' are of some diagnostic importance, but not in 
a high percentage of cases. The use of a food diary, if kept 
properly, will give additional information; however, we must 
recognize the probability that most normal people are allergic 
to some food and hence we are at a loss to evaluate many of 
the positive reacUons that occur in patients with gastro-intes- 
tmal symptoms. When careful quesUoning elicits a history of 
urticaria, hay fever, asthma, frequent colds or other disturb- 
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ances wliidi are known to be caused by or aggravated by al- 
lergy, we may assume with greater authority that the digestive 
symjjtoms are allergic in origin. In many instances, the pa- 
tient knows what foods disagree with him and volunteers the 
information that “milk poisons me” or “if I eat fish, I am in 
for a sick headache.” Experimental and clinical experience in 
the future will help to clarify this important subject. 

The treatment of the symptoms usually attributed to 
chronic intestinal toxemia includes many of the measures out- 
lined in the treatment of splanchnoptosis. Attention is espe- 
cially directed to the care of; 

1 . Nervous tension. 

2. Habits of living. 

3. Food and drink. 

4. Bowel elimination. 

5. Medication. 

Treatment of nervous tension will require one or more 
consultations in which the problems of business, sex and the 
home are discussed in a confidential manner. No set rules of 
procedure can be followed, since it is obvious that each patient 
presents an individual problem. An immediate period of rest 
or a vacation is frequently imperative. The patient’s atten- 
tion to tlie details of his problem followed by a clear analysis 
often will enable him to suggest a satisfactory solution. In 
such cases, our accumulated experiences in dealing with ner- 
vous patients can be utilized to good advantage. Very often, 
the patient passes from a stage of bervilderment and anxiety 
to a state of increasing self-confidence. He must be given a 
clear and simple explanation of his trouble and above all, the 
clinical examination must be thorough enough to exclude, as 
far as possible, any organic basis for his complaints. This will 
do much to reassure the patient. 

Instructions regarding habits of living must not be stereo- 
typed but must be designed to conform with the occupation 
and social status of the patient. It is obvious that the key- 
stone is temperance in all things — work, play, sex habits, eat- 
ing and drinking. .Aristotle taught us centuries ago that the 
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temperate life is the happiest and the most satisfactory, and 
there is no reason why we should deviate from this funda- 
mental principle, even though the patient be a busy executive. 
Other things being equal, the average man can smoke 6 to 10 
cigarettes or 2 or 3 light cigars a day, but it is better to avoid 
smoking until after the noon meal. Much diversion and re- 
laxation will result if a good hobby is developed. Treatment 
must be directed so that relaxation and a reasonable tran- 
quility of mind are habitual. 

The diet of tliese patients should be well balanced. In the 
obese, sugars and starches should be reduced. In the under- 
nourished, a high vitamin, high calorie regimen should be 
prescribed. In the majority of cases, a smooth, rather low 
residue diet is prescribed especially for those patients who 
have the spastic “unstable” colon. When normal bowel regu- 
larity is attained, the diet is modified by the gradual addition 
of more bulky foods containing vegetable fiber. The follow- 
ing smooth diet may be used as a guide: 


Breakfast; 


SMOOTH— LOW RESIDUE DIET 


Orange or grapefruit juice, strained or pureed cooked fruits. 

Eggs — one or two. 

Bacon (well masticated). 

White bread and butter, toast, zwieback. 

Any smooth cooked cereal such as farina, cream of wheat, rice, commeal or 
strained rolled oats. Com flakes, puffed rice. 

Lunch and Dinner: 

Broths, bouillon, cream soups with pureed vegetables. 

Meats, scraped or finely ground. 

Beef. 

l.amb, 

I resh pork, lean and well cooked. 

Chicken and turkey. 

Squab. 

bn-rh fish, not fried. 

Cysters. 

1' meat is tender and is well chewed, grinding may be omitted. 

\'ec(tablcs; 


asparagus, cauliflower, squash tomat 

- bi.;d7n?'sldlT' tc 



lS2S 


JOHN TUCKER 


Bread; 

Wliilc bread, toast, biscuits cut thin and toasted. 

Salads: 

Tomato aspic, canned fruit salads (omit pineapple). 

Desserts: 

Puddings; rice, tapioca, custard, blanc mange. 

jcllo (plain), junket, ice cream, ices, fruit whips. 

Stewed peaches, pears, apricots (well chewed). 

Simple cake. 

Baked bananas. 

Beverages: 

Weak tea and coffee. 

Kaffce Hag and Sanka coffee. 

Boiled milk. 

Cocoa. 

Postum. 

Butter, cream and mayonnaise as desired. 

Avoid all highly seasoned foods. 

It is important to avoid all foods containing tough skins, seeds, rough fiber 

and bran. 

Do not swallow any food that is not smooth or very well chewed. 

When there is reason to suspect food allergy, tlie foods 
which seem to give offense are omitted; most frequently these 
are milk, wheat and eggs. The use of liquids with the meal 
are permitted in moderation but tea and coffee are prohibited 
for a time. Alcoholic beverages, with tlie exception of light 
wines, are contraindicated. Beer may be tolerated well by 
patients who have no idiosyncrasy and who find that it is a 
pleasant stomachic. 

The bowel management is well outlined by Kantor.^ He 
states that the frequency of the cathartic habit in the absence 
of constipation is rather high, and he emphasizes the impor- 
tance of Uierapeutic measures directed toward the restoration 
of normal bowel function. He cites the three R’s of success- 
ful bowel treatment — reassurance, rela.xation and reeducation 
and he recommends the following procedures: 

(a) Withdrawal of all cathartics. 

(b) Mild sedatives to promote relaxation and sleep. 

(r) Belladonna. 
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(d) Bland diet. 

(c) Adequate intake of fluid. 

(/) Lubrication with mineral oil. 

(g) Use of agar-agar. _ 

(It), The occasional use of koalin or .r-ray barium to allay 

irritation. 

In our practice, we usually advise that the mineral oil be 
used night and morning in 1-ounce doses. Agar-agar is given 
in the flake form— 2 teaspoonfuls after each meal, if it is well 
tolerated. The dosage is reduced as the condition of the bowel 
improves. 

For medication, we prescribe 10 drops of tincture of bella- 
donna after meals increasing the amout to 12 or 14 drops, 
until the mouth becomes dry, and then the dose is diminished 
to three fourths of this amount. To secure relaxation, 10 
grains of sodium bromide with 10 minims of tincture of hyo- 
scj’^amus is used three times a day. It is rarely necessary to 
use any other drugs unless the bromide produces furunculosis; 
in such a case, M grain phenobarbital is used. Four drachms 
of tincture of nux vomica and 4 drachms of dilute hydrochloric 
acid U.S.P. in a 4-ounce mixture taken in a teaspoonful of 
water before meals will help to stimulate better gastric secre- 
tion. In general, however, belladonna or atropine and a seda- 
tive are adequate. 

Some evidence exists which suggests that mineral oil may 
carry out some of the important and essential vitamins before 
absorption takes place. If this proves to be correct, then the 
use of lubricating oils should be discontinued as soon as the 
colon returns to normal function. 

Much more could be said about the problem of intestinal 
auto-intoxication and biliousness and the literature contains 
many articles on various aspects of the disease. Mflien the 
treatment is directed to a correction of the known physiological 
disturbances, and when it is based on a careful study of each 
patient, the results will justify fully the expenditure of time 
and effort. 
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DIAGNOSIS OF CANCER OF THE COLON 
Thomas E. Jonhs 


The insidious manner in which malignancy of the colon 
begins demands the most painstaking care in eliciting the his- 
tory and making the examination. Uniformity of signs and 
symptoms do not occur because they vary according to the 
location of the lesion in the colon. 

In the proper interpretation of the symptoms of which the 
patient complains, it will be well to remember that because of 
its erabryological development, anatomical variations, and 
physiological function, the colon differs in its various parts. 
The right side of the colon (the cecum, the ascending colon 
and half of the transverse colon) is formed from the midgut. 
.Anatomically, the lumen is much larger, the walls are thinner 
and the blood and lymphatic supply are very plentiful. From 
a physiological standpoint, the contents of the right half of 
ihe colon are liquid, and absorption of water takes place. The 
left half of the colon (from the mid-transverse colon to the 
rectum) is developed from the hind gut. Its lumen is smaller, 
its coals thicker, and its blood and lymphatic supply is less 
than that of the right half. The contents of this part of the 
bowel are solid and its physiologic function is that of storage. 

C onsideration of all these factors will then make it clear that 
It is impossible to have only one group of symptoms for can- 
cer of the colon. 

Cancer of the right side of the colon generally manifests 
n self in a disturbance of physiologic function. Due to altered 
physiology-, some of the earliest symiptoms are weakness, loss 
cf weight and anemia. This occurs long before any m^s is 
palpable. There are no obstructive symptoms because the 
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contents are liquid, the lumen is large and the growth flat. The 
patient frequently complains of indigestion and of vague epi- 
gastric distress which simulates chronic appendicitis. Con- 
stipation is not common, but there may be occasional attacks 
of diarrhea. In any case of unexplained anemia, the stool 
should be examined for occult blood and the presence of a 
carcinoma of the cecum should be considered. 

In lesions of the left side of the colon, however, constipa- 
tion and obstructive symptoms of pain and cramping fre- 
quently occur for tlie reasons mentioned before — since the 
stool is firm in consistency, tlie bowel lumen smaller, and the 
growtlis tend to encircle the bowel. Because of the proximity 
to the anus, straining and die trauma of the hard stool, gross 
blood is frequently seen. A lesion in the sigmoid or rectum, 
in which location most malignancies of the bowel occur, causes 
considerable mucous discharge, and drere is urgency of bowel 
movements and so-called “diarrhea.” I believe that this lat- 
ter symptom leads to a number of errors in diagnosis. The 
physician too frequently associates cancer with constipation 
and obstruction, and when the patient complains of frequent 
bowel movements, the possibility of the presence of malignancy 
is not investigated thoroughly, and too often the patient is 
dismissed -with a prescription for paregoric. These frequent 
bowel movements are not due to true diarrhea, but represent 
emissions of mucous, pus and blood. An e.xamination of the 
stool makes many a diagnosis for the pediatrician; it will do 
the same for those who care for adult padents. Even though 
the patient complains of diarrhea, examination of the stool 
may convince die physician that further investigation is es- 
sential. 

Another type of maiignant growth of the left side of the 
colon, which may give a different and rather characteristic pic- 
ture and one which deserves mention here, is the annular lesion 
which produces the napkin-ring type of deformity. In its 
early stage, it involves the muscularis and ivill produce con- 
striction. Often an acute obstruction is the first symptom 
noticed by the patient. Occasionally, it is not complete during 
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the first attack and it may be weeks or montlis before the 
patient experiences another attack. This group constitutes, 
however, a very small percentage of the total cases. 

In making the diagnosis of cancer of the colon then, the 
physician should make the following examinations in the order 
named: a careful history and physical examination, digital, 
proctoscopic and sigmoidoscopic examination, and lastly, 
roentgen examination. When one realizes that from 75 to 80 


per cent of these growths are readily diagnosed by digital or 
sigmoidoscopic examinations, it is quite obvious that roentgen 
examination should be resorted to only after other simple pro- 
cedures fail. Furthermore, a moderately early cancer of the 
rectum may frequently be overlooked on roentgen examina- 
tion and in advanced cases, filUng the colon mth barium may 
precipitate an obstruction which requires an emergency co- 
os omy. Roentgenography is an invaluable aid and I have 

used ars to the exclusion of all other methods of diagnosis 
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tlie abdomen for masses must be carried out in a routine man- 
ner from the sigmoid to the cecum and the liver must be felt 
for carefully. If the growth is in the lower 2 inches of the 
rectum or anus, palpable inguinal glands may be found. From 
a laboraton,'' standpoint, blood studies are particularly indi- 
cated. 

For the digital examination of the rectum, it will add a 
great deal to the comfort of the patient if the entire length 
of the finger is lubricated with K.Y. jelly rather than merely 
placing a small bit of vaseline on the tip of the finger, as is 
usually done. The examination is best carried out with the 
patient bending over a table. By having the patient bear 
down it will frequently bring in contact -with the palpating 
finger a growth which would not be discovered otherwise. Next 
in order is a sigmoidoscopic examination preliminary to which 
it is necessary to have a clean bowel. This may be accom- 
plished by saline laxatives or by enemas. The sigmoidoscopic 
examination is best accomplished with the patient in the knee- 
chest position or on a tilt table. After the sigmoidoscope is 
introduced into the rectum, the plunger should be removed so 
that insertion from then on is done under direct vision and 
not pushed up blindly. With tlie use of air inflation, the scope 
may be introduced from 10 to 12 inches in most cases; how- 
ever, this occasionally is impossible due to congenital kinks, 
bands or inflammatory processes. Force must never be used 
in manipulating the scope. If a lesion has been demonstrated 
by this means, biopsy may or may not be taken, according to 
the experience of the examiner. In case a lesion has not yet 
been demonstrated, roentgen e.xamination must be made and 
the patient should be referred to the roentgenologist with some 
indication as to what the physician expects to find. Too often, 
the physician orders a certain tjqie of examination which will 
prove to be incomplete. The roentgenologist should be used 
as a consultant and should have the libert}^ of carrying out 
whatever tj'pe of examination he feels is indicated in order 
to determine the presence or absence of a malignant lesion of 
the colon. 
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If all these examinations reveal no abnormalities, the pa- 
tient should not be dismissed if there is the slightest suspicion 
that a malignant lesion may be present, because a negative 
.r-ray examination may lead to a false sense of security. The 
physician should examine tlie patient at monthly intervals to 
be sure that the symptoms do not persist, and if they do even 
with negative findings, exploratory operation should be re- 
sorted to in any suspicious case. 

In the differential diagnosis of lesions in the right colon, 
tuberculosis, actinomycosis, and amebic ulceration must be 
considered. Actinomycosis is quite rare, and tuberculosis is 
generally associated ivith pulmonary involvement which may 
be revealed by x-ray of the lungs. The ptevalence of amebic 
dysentery, which in the last few years has proved to be endemic, 
frequently may present difficulty, and in cases in wlu'ch it is 
suspected, the stool should be examined for amebae. In tlie 
left side, amebic ulceration, diverticulitis and endometriosis in- 
volving the sigmoid in women must be differentiated. Ob- 
struction without bleeding, the presence of pain and fever 
and x-ray examination will frequently rule out diverticulitis, 
while the diagnosis of endometriosis in women is generally 
made from the history, the disturbance being of long stand- 
ing and lower abdominal pain or rectal symptoms being gen- 
erally augmented during the menstrual period. 
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diet m THE treatment of arthritis 
Russell L. Haden 


Arthritis is not a single disease but a group of diseases 
with little in common except joint involvement. Any discus- 
sion of diet in the treatment of joint disease must take into 
consideration the widely different etiologic factors and clinical 
classes. Clinically, arthritis may be grouped satisfactorily as 
follows; 

1. Rbeumatic fever in which the cause is unknown. This 
has been thought to be due to the direct toxic action of bac- 
teria or to the reaction of an allergic joint to bacteria, prob- 
ably streptococci. Just now tliere is much data indicating 
that a filtrable virus may be the causative organism, the ac- 
tivity of which in turn may be initiated by the streptococcus 
and other bacteria. 

2. Specific infective arthritis due to joint invasion by 
specific U^es of bacteria such as the gonococcus, the staphylo- 
coccus, the Streptococcus hemolyticus, or the pneumococcus. 
Here the joint disease represents a metastatic localization in 
the joint from a bacteriemia arising in an infected focus. This 
is usually an acute process which may become chronic. 

3. Arthritis due to traumatism such as the “golfer’s 
shoulder” and “tennis elbow.” The joint symptoms are the 
direct reaction of joint tissue to mechanical injury. 

4. Arthritis Occurring as an Incident in the Allergic 
State or in Some Constitutional Disease Such as Hem- 
ophilia, or in Neurogenic Disease Such as Tabes Dor' 
sabs or SyringomyeUa.— In the allergic state, there is a 
tninmdauon of fluid into the joint covering or periarticular 
t’-ue-; in hemophilia, the joint disease is due to hemorrhage 
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into Uie joint with consequent cartilage destruction and sec- 
ondar}^ changes. In tabes dorsah’s or other neurogenic dis- 
eases, tliere is primary degeneration of joint cartilage prob- 
ably due to ex'cessive trauma in an anesthetic joint. 

5. Gout. — This is a metabolic disturbance with protean 
manifestations. It is primarily a chemical disturbance during 
the course of which urates are deposited in joint cartilage and 
the surfaces are much irritated, producing the picture of 
artliritis. The accumulation may be due to impaired excre- 
tion of uric acid or to a difficulty in oxidation in the body 
tissues. 

6. Chronic rheumatoid arthritis in which the disease is 
localized primarily in the synovial membrane and periarticular 
tissues. The cartilage here may also be involved but always 
secondarily. This disease is probably closely related to rheu- 
matic fever and the etiology is still unsolved. Even if there is 
one eUologic agent, the activity of the causative agent is cer- 
tainly influenced by many factors. 

7. Chronic hypertrophic arthritis which is due to a 
primary softening or degeneration of joint cartilage secondar)' 
to a disturbance in nutrition of the cartilage. This disturbance 
is a manifestation of the wear and tear of tissues which may 
be initiated or influenced by impaired nutrition from any 
cause, circulatory changes, increased weight bearing, decreased 
metabolic rate ■with consequent defective combustion, and 
various chemical disturbances impairing the integrity of joint 
cartilage. 

It is apparent from this clinical grouping that many cases 
of arthritis have no relation to diet except insofar as any dis- 
ease process is influenced by any factor impairing the general 
health. Thus in specific infective arthritis, rheumatic fever, 
traumatic arthritis, constitutional or neurogenic arthritis, usu- 
ally the only indication is for a completely well-balanced diet 
unless a special diet is indicated for the disease in which the 
arthritis is an incident. If allerg}'- is a factor, food allergy 
must be studied and the diet adjusted in accordance with the 
results of the allergy tests. An anemia often develops rapidly 
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in rheumatic fever or in artliritis due to specific bacteria, so 
this should be taken into consideration and foods for the cor- 
rection of the anemia should be supplied abundantly. These 
are liver and red muscle meat, fruits which stimulate blood 
formation-especially peaches and apricots, vitamin C in the 
form of oranges and grapefruit or iron in the form of prunes 
and raisins— and the iron-containing vegetables such as spin- 
ach and lettuce. 

When gout is the only factor, it should be treated spe- 
cifically by diet in an attempt to decrease the uric acid in the 
blood and tissues by limitation of the intake of purine-contain- 
ing substances from which uric acid is formed. Patients suf- 
fering from gout are often overweight, so weight reduction is 
frequently necessary also. 


DIET FOR GOUT 


Breakfast: fresh fruit, cereals with cream, eggs, bacon, 
toast, wheat or buckwheat cakes with maple syrup, caffeine- 
free coffee. 

Lunch: vegetable or cream soup prepared without meat 
stock, eggs, cheese, tomato and bacon sandwich, vegetable 
salad, ice cream or pudding, milk. 

Dinner: vegetable or cream soup prepared without meat 
stock, bleat substitutes made with cheese such as cheese 
souffle and Welsh rarebit, macaroni, rice, potatoes, com, to- 
matoes, cabbage, cauliflower, turnips, squash, lettuce, celery, 
onions, string beans, carrots, broccoli, asparagus, brussels 
sprouts, bread, fresh or preserved fruits, vegetable salads with 
French or mayonnaise dressing, cottage cheese, puddings made 
wth rice or tapioca, nuts, ice cream, milk, weak tea, or caf- 
fcine-free coffee. The following foods should be avoided- 
^weetbreads, liver, kidney, herring, sardines, anchovies bouU- 
Ion, , 0 , foods, ponltn. and other meats, spinach, pe’as and 


If the patient is overweight, a 1000-calorie diet should b 
Such a diet selected from the above 
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^*^*^*^ I sem'ng 

Egg 1 

^Eo-ist I slice 

I square 

Caffcinc-frcc coffee As desired 


Lunch con: 

Cream soup, with 
Milk — whole , . 
and 

Vegetable . . . . 
Vegetable — cooked 
Vegetable — raw 
Butter . . 

Milk — skimmed 
Fruit 


Dinner; 

Cheese .2 ounces 

or 

Eggs .2 

Vegetable— cooked ..... ^ cup 

Vegetable — raw .... 1 cup 

Butter . . 1 square 

Milk — skimmed 1 glass 

Fruit . . 1 serving 


i cup 
j cup 
I cup 
I square 
1 glass 
I sem’ng 


Chronic rheumatoid (atrophic) arthritis has iittie in com- 
mon with degenerative arthritis described below except joint 
involvement. Here the patient shows evidence of a general- 
ized disease as indicated by loss of weight, multiple joint in- 
volvement, anemia, malaise, and disturbed circulation. The 
joint picture is that of an inflammatory disease. So far, no 
one causative agent has been discovered. All the evidence 
indicates that an infection is concerned in its etiology but that 
the cause is influenced by numerous factors. Careful studies 
of well-developed cases show frequently a marked anemia of 
the iron deficiency type, an achlorhydria, some variation from 
normal in the metabolic rate, a diabetic type of glucose toler- 
ance curve, sometimes an excess of uric acid, a redundant 
colon possibly due to a defect in supply or utilization of 
\atamin Bj and often underweight. 
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Certainly no one diet is suitable for all cases of chronic 
rheumatoid arthritis. Since tire etiology is still obscure, many 
different diets have been proposed for its treatment, usually 
mthout any scientific basis. Here, as in any chronic disease, 
a well-balanced diet should be supplied. So many patients 
have been on a diet deficient in the protective foods and fre- 
quently in meat, that the need for the foods containing 
vitamins, mineral salts and protein should be especially em- 
phasized. 

I believe it unwise, however, to simply effect a gain in 
weight in a patient suffering from rheumatoid arthritis by 
means of a high-calorie diet with the idea that the patient’s 
resistance is thereby increased. Such a patient often cannot 
use the food elements offered so there is no point in offering 
more. This is probably the explanation for the hypochromic 
anemia seen so frequently. Likewise, the diabetic type of 
glucose tolerance curve indicates that the body cannot utilize 
the sugar offered it. The body in such a state may be thought 
of as having a chemical overload. Rest, which, after all, is the 
most valuable therapeutic agent in the disease, should include 
chemical rest as well as physical and mental rest. 

Unless a patient with chronic rheumatoid arthritis is under- 
weight due to a deficient food intake, his condition is usually 
improved little by simply increasing the total food intake. In 


my experience, most patients do best at the beginning of 
treatment at least, on a low-carbohydrate, high-vitamin diet 
since this gives ample calories and supphes the food elements 
probably most indicated. After improvement is under way 
the carbohydrate intake is gradually increased, although one 
often finds a sufficient weight increase on the original diet ' 
■ incc the problem is often to get the patient to metabolize what 
'^given, we usually give insulin for a time if the glucose 
olerance curx-e shows a defect in sugar utilization or if the 
patient is \\nthout appetite. 

rheumatoid 


V'l, 10— iiO 
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HlGll-VlTAMlN, LOW-CARBOHYDRATE DIET 

Tin's diet includes abundant meat, fruits and vegetables 
whh a m'mimum ol sweet and starchy foods. 

1. Eat a liberal portion each day of any fresh fish or meat 
sucli as beef, Iamb, chicken. 

2. Eat one or two eggs each day. 

3. Take fresh vegetables both raw and cooked as follows: 
(a) Eat two fresh raw vegetables from the following list. 

These may be .taken in salad form. 


Cabbage 

Endive 

Radish 

Carrot 

Lettuce 

Swiss chard 

Celery 

Onion 

Tomato 

Cucumber 

Pepper 

Water cress 

(Z>) Eat at least 

; two fresh-cooked 

vegetables from 

lowing list. 



Asparagus 

Celery 

Peas 

Beets 

Egg plant 

Rhubarb 

Broccoli 

Kale 

String beans 

Brussels sprouts 

Kohl rabi 

Spinach 

Cabbage 

Mushrooms 

Squash 

Cauliflower 

Onion 

Tomato 

Carrots 

Parsnips 

Turnips 


4. Take fruit, especially fresh fruit in season, liberally 
each day. It is a good plan to eat fruits in place of made 
desserts and pastries; oranges, grapefruit, pears, pineapple, 
melon, berries and apples are especially good. Use just suf- 
ficient sugar to make the fruit palatable. 

5. Drink two glasses of milk or buttermilk each day. Other 
beverages with a minimum of sweetem'ng may be added. 

6. Eat no cereal or bread except two slices of whole wheat 
bread daily. 

7. Take butter, cream and salad dressings as desired. 

8. Eat nuts as desired. 

9. Add vitamins to those in foods as follows: 

(a) IVheat germ for vitamin B. Take two tablespoonfuls 
each day. 
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(b) Fresh yeast for vitamin B. Take two cakes each day. 

(c) Cod liver oil ox substitute iot vitamins A and D, such 
as two tablespooniuls of cod liver oil twice a day, or 1 ABD 
capsule or halibut liver oil with viosterol three times a day. 

10. Avoid the following: 

All vegetables not on list. 

All bread and bread substitutes, except the whole wheat 
bread allowed. 

All cereals. 

All desserts such as puddings, cookies, pies, cake, pastry 
and ice cream. 

All very sweet fresh fruits and all dried fruits such as figs, 
dates, raisins and prunes unless taken only occasionally in 
small amounts. 

All spaghetti, noodles, macaroni, rice, candy, honey, syrups, 
jellies. 

All sugars except such as are necessary to make the food 
and drink palatable. 

An adequate (1800-calorie) diet selected from this list 
with household measures is indicated below: 


Jircakjasl: 

Fruit 

Wheat germ 
Eggs 

Toast — ^Whole wheat 

Butter 

Cream 

Sugar 

Colicc or Tea 


Luncheon: 


• teat or meat substitute 
TcfctaWe— coohea 
Vwetabie—rau- 


Mnyonna^ or oil dressing 
Bread-Whole wheat 
Butter 


Milk 

Fruit 

Sure- 


1 serving 

2 tabiespoonfuls 
2 

1 slice 
1 square 
i cup 

1 teaspoonful 
As desired 


2 ounces 
i cup 
1 cup 

1 tablespoonful 
h slice 
1 square 
1 glass 
1 serving 
I teaspoonful 
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Dinner; 


Meat or fresh fish 

Vegetable — cooked 

Vegetable — raw 

Mayonnaise or oil dressing 
bread — Whole wheat .... 

butter 

Milk 

Fruit 

Sugar 


4 ounces 
i cup 
1 cup 

1 tablespoonful 
i slice 
1 square 
1 glass 
1 serwng 
1 teaspoonful 


Cream and Butter . — ^At least \ cup of cream and 3 squares of butter should 
be used daily. More salad dressing maj' be used if desired. 

Sugar . — Do not use more than 3 tcaspoonfuls daily. 


After the patient has begun to improve, additions are al- 
lowed in the form of more whole wheat bread, baked potato 
or cereal and certain desserts such as ice cream. These are 
additions, however, to the basic diet outlined and not to replace 
any of the essential foods. 

Chronic hypertrophic arthritis or primary degenerative 
arthritis occurs to a certain extent in every person past middle 
age and is an expression of wear and tear on joint tissue, but 
usually tlie pathologic changes are not extensive enough to 
cause symptoms. The disease may be accelerated by any con- 
dition which will age tissues, especially physical and nervous 
exliaustion, low metabolic rate, vascular disturbances or toxic 
absorption from the alimentary tract or from areas of infec- 
tion. The initial quality of the Joint as determined by heredity 
is most important. This disease is frequently associated with 
obesity, arterial hypertension or hypotension, arteriosclerosis 
and diabetes. The proved metabolic disorders of the joint, 
such as gout and alkaptonuric arthritis, produce anatomic 
changes in the joint which are similar roentgenographically to 
those in primary degenerative arthritis. There is much evi- 
dence to suggest that this type of arthritis is a chemical dis- 
turbance in the nutrition of the joint cartilage. It comes at a 
time of life when from a chemical standpoint the capacity of 
the body tissues to function normally is impaired. The pa- 
tient is frequently overweight and this usually is secondary 
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to a lowered metabolism. The added weight is also an addi- 
tional mechanical insult to the joint cartilage. The blood uric 
acid is frequently elevated and the glucose tolerance curve 
often indicates diminished carbohydrate utilization. Many 
of the patients have had a poorly balanced diet with excessive 
starch intake for a long time. It seems probable that the 
dietary imbalance is often responsible for a diminished utiliza- 
tion of vitamin B. I^Tiile the cause of arteriosclerosis is un- 
known, it seems that the cholesterol metabolism is related to it, 
and this in turn is related to the lowered metabolic rate and 
the diet. Arteriosclerosis is responsible for the obliteration of 
the fine capillaries which are certainly partly responsible for 
the impaired nutrition and consequent softening of the ar- 
ticular cartilage. The diet in this type of arthritis is of 
prime importance, the indication usually being to supply a 
diet which puts as small a metabobc load on the patient as 
possible, is properly balanced and sufficiently low in calories. 
We have used a low-calorie diet selected from the low-carbo- 
hydrate, high-vitamin diet given above. Nuts are eliminated. 
Butter, cream and dressings are allowed for seasoning only. 
Eggs are omitted. All food is taken in small amounts. The 
following is a low-calorie (1000) diet selected from this list; 


Break jasi : 

1 serving 

2 tablespoonfuls 
1 slice 
i square 
As desired 


Fruit 

Wheat perm 

T oast — Whole wheat 

Butler 

Coffee or Tea 


Ltiachcau ; 

Lean meat or substitute 
Vepelable— cooked 
Vecclablc — raw 
Bread — Whole wheat 
Butter 

Mill. — slummed 
Fruit 


2 ounces 

i cup 

1 cup 

1 slice 

1 square 

1 glass 

1 serving 
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Dinner: 

Lean meat or fresli fish 2 ounces 

Vegetable — cooked i cup 

Vegetable — raw 1 cup 

Bread — Whole wheat ^ slice 

Butter 1 square 

Milk — skimmed 1 glass 

Fruit 1 serving 


If a patient with chronic degenerative arthritis is over- 
weight or even if he is underweight and is having active symp- 
toms from the disease, it is often most valuable at the beginning 
of treatment to keep him in bed for five days and to give 
orange juice or other fruit alone. The first day the patient 
is given only tlie juice of one orange and water is denied; no 
other food is permitted. The juice of an additional orange 
is given each day so that by the fifth day five oranges are given. 
At tlie end of this time, a 500-, 800-, and 1000-calorie diet from 
the list given is allowed as indicated. The length of time the 
intensive restriction of carbohydrate-rich food, if kept up, 
will be determined by the weight and general symptoms of the 
patient. It is best to continue indefinitely with a diet just 
sufficient to maintain the weight at the desired level, thus in- 
suring the proper metabolic balance. If the diet is increased, 
an additional chemical strain is placed on the body to 
metabolize this food in order that it may either be stored as 
fat or excreted as end-products. 

SUMMARY 

No one diet is suitable for the treatment of patients with 
arthritis, although dietary measures are of great aid in the 
management of joint disease. 

In those cases of arthritis in which the joint involvement 
is part of some general disease, there are no dietary indica- 
tions other than those best for the systemic disease. 

Gout is the only joint disease treated specifically by diet, 
but even here the dietarj' management is only part of the 
treatment of the disease. 

In most cases of chronic rheumatoid arthritis there is a 
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marked physiologic disturbance. Frequently there are mani- 
festations of nutritional deficiency disease as well as other 
metabolic variations from the normal. The diet should be 
high in protective foods which supply vitamins and mineral 
salts, adequate in protein and low in carbohydrate at the 
beginning of treatment. Later, the calories may be increased 
by adding to the carbohydrate content. 

Chronic degenerative arthritis is a phase of the general 
slowing up of body chemical processes which naturally are 
the result of age and use and which urmaturally are the tesult 
of various extraneous factors. The dietary indication is to 
give the body as small a chemical or metabolic load as is re- 
quired and to supply foods which give the most valuable nu- 
tritional elements. 
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THE TREATMENT OF EMACIATION 
R. H. McDonald 


Emaciation is a very general term which denotes insuf- 
ficient nutridon of the body tissues. It may be due to three 
main causes: (1) insufficient caloric intake, (2) disturbances 
of digestion or assimilation from the gastro-intestinal tract, or 
(3) to increased katabolic processes within the body. Insuf- 
ficient caloric intake is seen in starvation due to a lack of 
available food or improper diet. Such emaciation has an eco- 
nomic bearing because the condition is caused entirely by a 
lack of all or part of the required carbohydrates, fats, proteins, 
minerals and vitamins necessary for normal nutrition. Dis- 
turbances of digestion or assimilation are largely due to 
mechanical factors in the gastro-intestinal tract which prevent 
proper function — such factors are gastric carcinoma or gastro- 
colic fistula. The third main group includes all the varied dis- 
turbances which result in increased metabolism and among 
these conditions are tuberculosis, diabetes, the blood dyscrasias 
and neoplasms of all types. 

It is obvious that emaciation is a symptom only and no 
attempt to treat the patient with this symptom should be made 
until a verjr careful diagnosis has established the etiology of 
the condition. Specific therapy can then be prescribed for 
the removal of the etiological factor if such be possible. It is 
equally obvious that no universal method of treating mal- 
nutrition can be advanced; rather each patient must be treated 
individually, although certain general principles are- applicable 
m all cases. 


The normal diet must contain sufficient energy-vieldine 
•oJ to supply the basal energy requirements in Sion to 
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Uiat required to meet the energy expenditures of activity. 
Energj^ may be derived from the oxidation of proteins, carbo- 
hydrates or fats, altliougli under ordinary conditions, the greater 
amount of energy is derived from carbohydrates. Adequate 
protein must be included to supply the essential amino-acids 
and sufficient amounts of -carbohydrates and fats must be in- 
cluded. The diet must also contain mineral salts of sufficient 
quantity and quality to maintain tJie skeletal structure, to 
preserve equilibrium between the fluid portions of the body 
and to supply specialized metabolic needs. The diet must 
also include those substances which largely are of unknown 
chemical nature but which are necessary for normal health — 
these are the accessory food factors or vitarm'ns — and an ade- 
quate amount of water is essential to allow solution of electro- 
lytes and to preserve proper tonicity of the body fluids. 
Finally, the diet must include sufficient bulk to supply the 
physical stimulus for peristalsis. As a general rule, approxi- 
mately 40 calories per square meter of body surface must be 
taken to supply the basal requirement and to this must be 
added sufficient calories necessary for the extra energy re- 
quired to meet activity. The satisfaction of this extra energy 
requirement varies greatly — the average adult male who sleeps 
eight hours and does office work ^vill require approximately 
2400 calories, whereas the active lumberman of equal size 
will require easily twice that amount to maintain his weight, 
and the six-day bicycle rider will require perhaps four times 
that amount. 

Increased weight in the emaciated individual is dependent 
upon the ingestion and assimilation of food units in excess 
of that necessary for maintenance of the weight under usual 
activity. Excessive amounts of any of the food elements — ■ 
proteins, fats or carbohydrates — are capable of increasing the 
weight. Usually the optimum protein intake lies between 100 
and 120 Gm., larger amounts frequently disturbing the diges- 
tion. In convalescence where it is desirable to replace the lost 
body proteins, more concentrated protein foods — eggs, fowl, 
fish, beef, veal, milk and cheese — should be used. Increased 
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caloric intake is usually readily accomplished by increasing 
the amount of carbohydrates. For a healthy individual, the 
usual diet contains approximately 180 Gm. of carbohydrates 
which can be increased to 300 Gm., thus giving an additional 
500 calories. Furthermore, the use of large amounts of carbo- 
hydrate has been shown to reduce the protein combustion and 
thus conserve the proteins of the body. Fat is the most readily 
available source of energy and represents the highest caloric 
value in the smallest bulk. The usual diet contains approxi- 
mately 100 Gm. of fats and this can be increased to perhaps 
250 Gm. with a consequent increased caloric intake of 1400 
calories. Butter, cream and olive oil are fat-containing foods 
which should form part of the diet designed to increase weight. 

The therapy of emaciation resulting from the increased 
metabolic processes accompanying the febrile iHnesses is usu- 
ally simple. In the febrile illnesses of short duration, such as 
pneumonia, the loss of weight is usually slight and no special 
attempt should be made during the course of the illness to 
increase the caloric intake, since the toxic gastro-intestinal 
tract does not tolerate or assimilate food well. During con- 
valescence, increased caloric intake in the form of milF and 
cream mixtures, eggnogs and flavored milk dishes is usually 
sufficient to restore the weight to normal. In the febrile ill- 


nesses of longer duration such as typhoid fever, where severe 
malnutrition may occur, the body tissues should be nourished 
Uiroughout the course of the illness by the use of a diet high 
m calories. It has been demonstrated that the danger of per- 
foration is not increased by such measures and the patient 
emerges in convalescence in a better condition. It is fre- 
quently advisable to feed patients every two or three hours 
during both the day and night and to arrange, if possible for 
u tot,al intake of 4000 calories in every twenty-four-hour ne- 
tmd to combat the increased metabolism of the body result 
uc from the high, prolonged fever. Meat may tend to in 
uase intestinal putrefaction, but sufficient pmtein in the 
o and ndlk must be .eten ,o coJZL^ « 
■■ ■ A theoK-Ucnl consideration has been advanced that S 
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are less well oxidized in the patient with typhoid fever and 
that the intermediary products formed' may increase the ten- 
dency to acidosis. Practically always, cream and butter are 
well tolerated. Carbohydrates may be given in large amounts 
prcferabl}'^ without cellulose content. 

In tlie presence of any prolonged fever as pulmonary 
tuberculosis, it is generally agreed that the protein content 
of the diet should be slightly in excess of die ordinary bodily 
requirements. It has been shown that the traditional use of 
large amounts of milk and eggs has no special beneficial ac- 
tion and diese foods should be used strictly in proportion to 
their food values. Fats are especially useful in these diseases, 
since it has been shown that it is desirable to keep the weight 
somewhat above the average considered to be normal. 

In local diseases of the stomach such as carcinoma or 
gastric ulcer, where physiological rest for the organ is desir- 
able, the use of transgastric or duodenal feeding will frequently 
enable the patient to retain weight and remain a great deal 
more comfortable. The duodenal tube may be left in place 
for twelve or fifteen days at a time and through it, the patient 
should receive feedings every two hours, care being taken that 
the food is administered slowly. All food should be strained 
and given at body temperature and this should be followed 
by a little water to prevent blocking of the tube. Milk, eggs, 
gruels, cereals, cream and normal saline solution may be given 
in this way and thus a high caloric intake may be insured. 

In conditions which preclude feeding by mouth, certain 
artificial methods of feeding have been used, the oldest of 
which undoubtedly is rectal feeding. Unquestionably, the use 
of this method has been of some benefit, but in the majority 
of cases it has not proved to be a practical method of increas- 
ing the caloric intake. It is well kno^vn that water and salts 
may be absorbed from the colon and perhaps a certain amount 
of carbohydrates. Absorption of protein is very' questionable 
and apparently fats are not absorbed at all. Attempts have 
been made to pro\ade predigested protein products and mono- 
saccharids, but the discomfort and inefficacy of the method 
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has led most clinicians to discard it. Subcutaneous f eeding of 
proteins and fats has not proved to be practical, but solutions 
of glucose not stronger than 6 per cent have been absorbed 
verj^ satisfactorily. The intravenous use of glucose in con- 
centrations of 5 to 50 per cent in normal saline solution^ or 
distilled water has become an essential procedure in hospital 
practice for supplying extra calories, especially as a temporary 
method during severe disturbances of the gastro-intestinal 
tract. It should be administered slowly in order to avoid blood 
sugar levels which will allow a considerable portion of the 
glucose to spill over into the urine. 

Metabolism may be affected greatly by thyroid hyper- 
secretion and extreme emaciation is characteristic of the severe 
grades of hyperthyroidism when, despite a ravenous appetite, 
the markedly increased metabolism induced by the excessive 
thyroxin produces malnutrition. Increase in the caloric intake 
is impracticable. In such instances, surgical intervention in 
the form of subtotal thyroidectomy, although admittedly a 
gross form of therapy, has proven in clinical practice to re- 
duce the excessive secretion with restoration of the normal 
balance. Postoperatively, the thyroid patient requires only a 
normal diet with some added caloric value to regain his nor- 
mal weight. Failure to gain weight suggests insufficient re- 


moval of the gland or the presence of accessory thyroid tissue. 
In this connection, an interesting group of patients are those 
Mlh malignant thyroids associated with hyperthyroidism in 
whom local resection gives temporary improvement with the 
development later of recurrent signs due to the production of 
thyroxin in distant metastases. Characteristically, insufficient 
liiyroxin production, whether due to resection of too much of 
the gland or to idiopathic causes, is accompanied by excess 
weigln, but in this regard, it must be remembered that some 
individuals who are underweight have a low metabolic rate 
- nch individuals tolerate thyroid extract well and may gain 
''eight following the judicious administraUon of the extract 
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Tlie emaciation seen in Addison’s disease is a result of 
gaslro-intestinal disturbance and may be relieved by the use 
of tlic adrenal-cortical extract, although this- constitutes re- 
placement therapy and obviously does not cure the condition. 
Very severe grades of emaciation are seen in certain dis- 
turbances of tlie pituitary gland, the so-called “Simmond’s 
disease,” and therapy at present is unsatisfactory, but the use 
of newer pituitary hormones offers possibibties. The mal- 
nutrition characteristic of the poorly treated diabetic depends 
largely upon the constant loss of sugar through the urine 
coupled -noth the result of disturbed gastro-intestinal function. 
The proper use of insuhn in addition to an adequate diet now 
permits a normal degree of nutrition for the diabetic, and such 
replacement therapy can apparently be continued for years, 
so that the diabetic now may experience his normal life ex- 
pectancy. Under such management, the severe degrees of 
emaciation which commonly followed the starvation treat- 
ment used formerly have disappeared. It is well to remem- 
ber, however,, that the patient -with diabetes should not be 
allowed to become overweight, and a degree of nutrition 
slightly under the normal for height and age tends to re- 
duce the metabolic load and lessen the pancreatic strain. 

The use of insuhn in the treatment of malnutrition in non- 
diabetic patients received attention -within a year of the dis- 
covery of the islet hormone, and investigators have arrived 
at -widely divergent conclusions in regard to the value of this 
procedure. The usual method has been to give insulin in 
dosages of from 3 to 5 units, thirty minutes before meals, and 
gradually to increase the dosage until mild symptoms of hypo- 
glycemia result. In most cases, an increased caloric intake 
has also been prescribed. The mechanism of the production 
of increased weight following insulin therapy is theoretical. 
Increased caloric intake or better assimilation of food un- 
doubtedly are factors, the former in some cases being in- 
fluenced by the fear of h 5 q)oglycemic reactions. Psychic 
stimulation of the appetite cannot be measured but must cer- 
tainly be a factor in the sensitive individual. There appears 
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to be no consistent relationship between the blood sugar level 
and the appetite, although marked decreases in the blood 
sugar level undoubtedly cause a subjective sensation of hun- 
ger. It has been shown that the injection of from 10 to 20 
units of insulin causes hunger contractions and an increase in 
gastric tonus in normal fasting subjects, and it may be that 
this insulin effect on the gastric muscle has much to do with 
the increased food ingestion which has been reported. It has 
also been reported that the injection of insulin increases gas- 
tric, biliary and pancreatic secretion, which would suggest im- 
proved digestion and assimilation of food as a basis for in- 
creased weight in undernourished patients. However, a true 
increase in weight can be attained only by increased caloric 
intake. In patients in whom increased appetite results from 
the use of insulin, benefit has been obtained. Such results 
are not universal and the method offers no specific remedy in 
the treatment of undemutrition. 

SUMMARY 

Severe degrees of undernutrition should be prevented by 
early recognition and relief of the etiologic factors. The 
treatment depends upon the ingestion and assimilation of an 
adequate diet of sufficient caloric value to provide energy 
not only for the basal metabolic needs and to cover whatever 
activity is carried on, but also to allow for some excess to 
produce a gain in weight. Each patient constitutes an indi- 
\ idual problem and the diet must be adjusted according to the 
conditions present. Detailed diets may be found in the many 
excellent books on nutrition and dietetics. In cases where . 

IS disturbance of gastric function, rectal feeding becomes 

intravenous feeding may be successfully 
earned on for short periods of time. 
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EMERGENCY MANAGEMENT IN THE CRISES OF HEART 

disease 

A. Caklton Ernstene 


Situations in which the prompt institution of proper 
treatment may be directly responsible for the saving of life 
probably are encountered more frequently in patients with 
organic heart disease than in any other group of individuals. 
A thorough understanding of the therapeutic measures avail- 
able for use in patients critically iU with heart disease there- 
fore is of considerable importance. Fortunately, practically 
all of the measures of established value are of such simple 
nature that one can easily be prepared to use them at all times. 


ADVANCED CONGESTIVE HEART FAILURE 

It happens not infrequently that a patient with conges- 
li\’e heart failure is first seen only after his condition has be- 
come critical. Usually, under these circumstances, the patient 
has experienced increasingly severe symptoms for days or 
even weeks. Examination reveals an exhausted, apprehensive 
individual in extreme respiratory discomfort, with orthopnea, 
cyanosis, engorgement of the jugular veins, an enlarged, ten- 
der hver and extensive peripheral edema. Hydrothorax and 
ascites may be present, and in many patients there is repeated 
vomiiing. The cardiac rhythm may be regular or irregular; 
the most common ty^e of arrhjdhmia observed is auricular 
I'brillation with a very^ rapid ventricular rate and a large radial 
imlse deficit. 


In 

admini 


situations of this kind, the first indication is for the 
^tration of digitalis. Because a delay of even a few 
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hours in obtaining the tlierapeutic effect of the drug may 
mean a fatal outcome, intravenous administration is neces- 
sary. It is important to bear in mind in this connection that 
when digitalis action is urgently needed, one must not rely 
upon intramuscular injection, and particularly is this true in 
the edematous patient. There are several preparations of 
digitalis on the market which are put up in ampules for in- 
travenous use. Unfortunately, these preparations differ con- 
siderably in potency among themselves and, to a somewhat 
lesser extent, in different lots of the same product.^ It there- 
fore is advisable that one become familiar with the ch’nical 
action of a single preparation and confine himself to the use 
of that preparation. For most of the products on the market, 
an initial intravenous dose of 6 cc. is suitable, and the same 
dose can be repeated, if necessary, after an interval of four 
hours. After this, it is generally advisable to complete the 
process of digitalization either by oral administration of the 
drug, if vomiting has ceased, or by intramuscular injection. 

If one prefers, strophanthin may be given intravenously in 
place of one of the digitalis preparations. This drug, how- 
ever, possesses no definite advantages over digitahs and is 
dangerous when given in large doses. ’When used, the initial 
dose should be not more than 0.5 mg. Additional doses of 
0.1 mg. may be given if necessary at intervals of four hours 
until a total of not more than I mg. has been administered. 

It is, of course, important to ascertain that patients to whom 
digitalis or strophanthin is given intravenously have not re- 
ceived digitalis within the preceding two weeks. 

The intravenous administration of digitalis or strophanthin 
may produce remarkably prompt improvement in the patient 
who is critically ill with congestive heart failure, and par- 
ticularly is tliis true when auricular fibrillation is present. In 
patients with auricular fibrillation, slowing of the ventricular 
rate usually is noted within five minutes after administration 
of the drug, and within one half hour there may be complete 
cessation of vomiting and great diminution in the degree of 
dyspnea. Strophanthin attains its ma.ximum effect in appro.xi- 
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mately one hour and the digitalis preparations in about two 

hours after intravenous injection. 

In addition to receiving digitalis or strophanthin intra- 
venously, patients who are desperately ill with congestive heart 
failure should be given morphine sulphate immediately by 
hypodermic injection. The drug depresses the respiratory and 
vasomotor centers in the medulla as well as tlie higher cere- 
bral centers, and by so doing, relieves the patient s dyspnea 
and his anxiety and apprehension. Not only should morphine 
be administered- when the patient is first seen, but a second 
injection, usually of 14 grain, should be given the same eve- 
ning to insure a comfortable night’s rest. Several hours’ sleep 
frequently results in striking improvement in the general con- 
dition and morale of the patient. 

Advanced congestive failure often is attended by the ac- 
cumulation of large amounts of fluid in the serous cavities of 
the body. Extensive hydrothorax may be present on one or 
both sides and, by compressing the lung, may be responsible 
for a considerable part of the patient’s reduction in vital ca- 
pacity and resultant dyspnea. It therefore is important that 
the fluid be removed as completely as possible soon after the 
initial administration of digitalis and morphine. Less fre- 
quently, ascites is present in sufficient amounts to interfere 
with the movements of the diaphragm and thus contribute to 
the degree of dyspnea. Under such circumstances, abdominal 
paracentesis is indicated. 


In patients with myocardial failure, the peripheral venous 
pressure is increased roughly in proportion to the degree of 
decompensation. In the presence of severe failure, the jugular 
veins may be engorged to the angle of the jaw even with the 
patient well propped up in bed. Venesection with the removal 
'd from 250 to 500 cc. of blood may result in prompt improve- 
»^eni m cases of this kind and should be employed whenever 
institution of digitalis therapy and other measures dis- 
above tail 10 produce satUfactor,- improvement. This 
intvdure directly reduces venous congestion and diminishes 
>TOo! dilatation oi the heart. It is desirable to mate 
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measurements of Uie venous pressure during the removal of 
the blood and to continue the bleeding until the pressure has 
been reduced to within the upper limits of normal. For prac- 
tical purposes, however, a reliable guide is furnished by ob- 
servations on the jugular veins, venesection being continued 
until jugular distention has been relieved. In favorable cases, 
the venous pressure remains low after having been reduced by 
venesection, whereas in unfavorable cases a more or less 
prompt return of peripheral venous congestion occurs. 

ACUTE CORONARY ARTERY OCCLUSION 

The clinical picture of sudden occlusion of a branch of 
die coronary arteries is too well known to require further de- 
tailed description. The condition constitutes one of the most 
important crises of heart disease, and the first aim in its treat- 
ment is relief of the pain. For this purpose morphine should 
> be given promptly and, if necessary, in repeated doses. The 
initial dose of the drug usually should be M grain hypo- 
dermically, and subsequent injections of the same amount 
should be given at intervals of twenty to thirty minutes until 
the patient becomes comfortable. If an oxygen tent is avail- 
able, the patient should be placed in it, since oxygen therapy 
frequently is helpful in shortening the duration of the pain 
and in relieving dyspnea and cyanosis. Nitroglycerin should 
not be administered, for it will have no effect upon the pain 
and, by reducing blood pressure, it may further embarrass the 
coronary circulation. Coronary occlusion occasionally results 
in the rapid development of a state of profound shock with 
loss of consciousness. Under such circumstances, the intra- 
muscular administration of 0.2 fi to 1.0 cc. of a 1: 1000 solu- 
tion of epinephrine hydrochloride or of 0.5 Gm. (7.5 grains) 
of caffeine sodium benzoate may be a life-saving procedure. 
The patient should, of course, be kept warm, and all un- 
necessary movement should be avoided. At a later period, 
measures may be necessary for support of the circulation or 
for the control of auricular fibrillation or ventricular paroxys- 
mal tachycardia. 
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CARDIAC ASTHMA AND ACUTE PULMONARY EDEMA 
Cardiac asthma is a form of paroxysmal dyspnea which 
occurs in patients with serious organic heart disease. Occa- 
sionally, its onset gives the first warning of the presence of a 
damaged heart, although more often the patient has experi- 
enced d3^spnea or anginal pain on effort for some time before 
the first seizure. The attacks develop rapidly and are char- 
acterized by asthmatic breathing with both inspiratory and 
expiratory difficulty, orthopnea and a sense of suffocation. The 
paroxysm may last from several minutes to a few hours and 
may progress to acute pulmonary edema with frothy, blood- 
tinged sputum. Death may occur during the attack. 

In the great majority of cases, cardiac asthma is due to 
failure of the left ventricle, which has been damaged pre- 
wously as the result of hypertension, coronary artery sclerosis 
or aortic valve disease. The seizures in these cases usually 
occur at night, although occasionally they are induced by ex- 
ertion. In a much smaller group of patients the attacks re- 
sult from the presence of advanced mitral stenosis without 
nij'ocardial failure. A series of such cases has been studied 


liy ^IcGinn and White,- who point out that, in contrast to at- 
tacks resulting from failure of the left ventricle, cardiac asthma 
>0 patients with uncomplicated mitral stenosis usually is pre- 
cipitated by exertion, emotional upsets or paroxysmal tachy- 
cardia. When the heart rate is accelerated by any of these 
factors, the hj^ertrophied right ventricle expels blood into the 
pulmonarj^ circulation more rapidly than it can pass through 
die narrowed mitral orifice. Acute pulmonary congestion de- 
velops and results in a paroxysm of cardiac asthma. 

The two most effective measures in the treatment of at- 
•ac ’s of cardiac asthma are morphine and the upright posi- 
''oii- Morphine should be administered hypodermically as 
var \ in the attack as possible, usually in doses of 14 grain, 
an repeated if the patient does not appear im- 

Mu'na minutes. Cardiac asthma is 

-'-nv ^^'■^ctcristically by orthopnea. At the onset of a 
! A -m the patient is forced to assume a sitting or standing 
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position and frequently supports himself with his arms agains 
a chair, table or windowsill. It is probable that the increas 
in vital capacit 3 ' wliich accompanies the change from the re 
cumbent to the erect posture contributes importantly to th 
relief experienced in the latter position. 

Morphine and the upright position may at times fail to re 
lieve the patient sufficiently, and other measures must then bi 
employed. In the absence of anemia, venesection should be 
carried out with the removal of from 2S0 to 500 cc. of blood 
This may result in prompt and lasting relief, particularly ir 
patients who present engorgement of the peripheral veins. 
Weiss and Robb^ have observed that an effect similar to that 
of venesection, and often more prompt and lasting, may be 
obtained by applying blood pressure cuffs to the four ex- 
tremities and inflating them to a pressure just above diastolic 
blood pressure. 

In patients in whom cardiac asthma progresses to acute 
pulmonary edema in spite of these measures, digitalis or 
strophanthin should be administered intravenously in the do- 
sages previously outlined. It is, of course, essential to as- 
certain that these patients have not received digitalis earlier. 

PERICARDIAL EFFUSION 

In the majority of cases of pericardial effusion, the amount 
of fluid present is not sufficiently large to embarrass the cir- 
culation importantly, and pericardial paracentesis is not neces- 
sary. Occasionally, however, an effusion becomes so extensive 
that the superior and inferior venae cavae are compressed and 
the return flow of blood into the right auricle is interfered 
with. Unless this excessive intrapericardial pressure is re- 
lieved, the condition may prove rapidly fatal. The most im- 
portant indications that a pericardial effusion is attaining dan- 
gerous proportions consist of severe orthopnea, cyanosis, 
greatly elevated venous pressure and a rapid fall in arterial 
blood pressure with a small pulse pressure. The development 
of these sjnnptoms and signs calls for paracentesis with the re- 
moval of as much fluid as is possible without producing pain, 
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cough or faintness. The procedure is carried out under novo- 
cain anesthesia, and the needle usually is introduced either in 
the left fifth intercostal space. just within the outer border ot 
dulness or in the right fourth intercostal space just inside the 
right border of dulness. 

ventricular paroxysmal tachycardia 
Ventricular paroxysmal tachycardia is a relatively rare 
condition which is almost always due to the presence of serious 
organic heart disease. It occurs most commonly as a com- 
plication of coronary thrombosis and may be the forerunner 
of ventricular fibrillation. The paroxysm frequently is at- 
tended by serious coUapse and occasionally by the rapid de- 
velopment of acute pulmonary edema. Levine'* has pointed 
out that it is possible to recognize this type of tachycardia by 
clinical means alone in a large proportion of the cases. Carotid 
sinus or ocular pressure has no effect upon the heart rate in 
this condition in contrast to the effect of these procedures in 
auricular paroxysmal tachycardia and auricular flutter. Fur- 
thermore, if one listens carefully to the heart, an occasional 
slight irregularity in rhythm will be noted, and in addition the 
intensity of the first heart sound will vary from time to time. 
The one drug of established value in the treatment of this type 
of tachycardia is quinidine sulphate administered by moutli. 
Usually, an initial dose of 3 grains is given, and this is fol- 
oued at intervals of two hours by additional doses of 6 grains 
vac until a total of not more than 6 doses has been admin- 
wii'i be necessary for the reUef of dyspnea, 

admlR," of acute pulmonary edema calls for the 

‘ ^ministration of oxygen. 


ADAMS-STOKES SYNDROME 

md'eau'w ''™ Wsh-Pade heart bloc 

"a’.hcr vhan toward reli f r of their recurren 

"rd ^ehef of the actual attack. For this pu 
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pose, the two most useful drugs are epinephrine hydrochloride 
administered subcutaneously or intramuscularly every few 
hours in doses of 0.25 to 1.0 cc. of the 1: 1000 solution, and 
ephedrine sulphate by mouth in doses of % grain three or 
four times a day. Very rarely indeed, one may actually wit- 
ness a prolonged period of ventricular standstill accompanied 
by unconsciousness and convulsions. The intracardiac injec- 
tion of epinephrine hydrochloride (0.25 to 1.0 cc. of 1: 1000 
solution) is indicated under such circumstances and may be a 
life-saving procedure. 


CONCLUSION 

The conditions which have been discussed comprise the 
most important of the emergencies of heart disease for which 
effective therapy is available. The diagnosis of these con- 
ditions is for the most part simple and certain; and if one is 
prepared to carry out the recommended therapeutic measures, 
he will not infrequently witness the recovery of a patient who 
at first sight seems hopelessly ill. 
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DIAGNOSIS AND TREATMENT OF ESSENTIAL 
HYPERTEN SION 

R. H. McDonald 


Normal blood pressure depends upon the two chief fac- 
tors of the energy of the contracting ventricle and the resist- 
ance offered by the peripheral circulation. The former factor 
is operative only during the time the aortic valves are open, 
while the latter is present during the whole cardiac cycle. The 
latter depends partially upon the elastic recoil of the arterial 
walls and partially upon the state of contraction of the muscu- 
lar elements of the vascular system. Both factors are con- 
trolled by the autonomic nervous system and are subject to 
variations in nervous control in response to stimulation from 
the cerebral cortex or reflexly from any other portion of the 
nervous system. The height of the blood pressure therefore, 
at any given moment, is dependent upon nervous control and 
can be varied in very short periods of time in order to main- 
tain an efficient circulation under any condition. This flexi- 
bility of the blood pressure allows a wide range of readings 
in the normal indixndual. Under the stimulus of heavy muscu- 
lar exercise or severe mental stimulation, the normal individual 
ma\' have increased blood pressure readings which fall rapidly 
when the excessive stimulus is removed. In this connection 
It K well lo remember that single elevated pressure readings do 
"I'l establish a diagnosis of hy^per tension. Even the mental 
'•tmiulus of physical examination in the apprehensive indi- 
yulual may elevate the pressure well above the basic level. The 
mnial readings in such persons are therefore almost invariablv 
"H' Inch, and for this reason, the blood pressure reading should 
■'“t be done untd the physical examination has progressed to a 
e™. «-t,rrc the patient has becotne accustonted to hi snr! 
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roundings, and when his confidence has been obtained. In 
this respect, the blood pressure reading corresponds to the 
estimation of the basal metabolic rate which would never be 
credited if it were not done under conditions which precluded, 
as far as possible, external stimulation. We are interested in 
determining tlie basal blood pressure, not the measure of re- 
sponse which occurs under stimulation, which is merely an 
index of the irritability of the autonomic nervous system. This 
latter depends upon the nervous stability of each individual 
and is often a constitutional factor of an inherited type. It 
is probably true that those individuals who have an unstable 
autonomic system are potential candidates for fixed hyperten- 
sion, but great care must be exerdsed in estimating the sig- 
nificance of the blood pressure readings in such individuals. 
One patient of apprehensive type who was seen by the writer, 
was found on routine physical examination to have a pressure 
of 240 systolic, 120 diastolic when she was admitted to the 
hospital for herniotomy. Operation was deferred and the fol- 
lowing day the pressure was 160 systolic, 100 diastolic. The 
next morning Ae pressure was 140 sy^stolic, 80 diastolic. 
Operation was performed, and during the remainder of the hos- 
pital stay the pressure did not rise above 130 systolic, 80 di- 
astolic. Two years later the pressure was again found to be 
entirely normal, although there was still considerable vari- 
ability in the readings. 

Minor factors concerned in the maintenance of the blood 
pressure are the blood volume and its riscosity. These purely 
physical factors are relatively stable and show variability only 
during severe constitutional disturbances. 

In general, the hypertensive patients fall into two main 
classes: those in whom the hypertension is an accompaniment 
or sequence of a primary renal lesion, and those in whom the 
hypertension develops independently of any renal lesion which 
can be detected or, in fact, independently of any detectable or- 
ganic disease. The latter group constitutes the so-called “es- 
sential” hypertensions and perhaps includes a variety of 
conditions which have the common characteristics of arterial 
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hypertension rather than a single entity. It is unfortunate 
that a definition of essential hypertension must be set forth 
in terms of what it is not, but in the present state of uncer- 
tainty of the basic etiological factor, this is the only alternative 
Nonrenal hypertension of knmvn etiology is usually not in- 
cluded with essential hypertension. Thus, the increased blood 
pressure resulting from increased intracranial pressure which 
appears obviously to be a reflex designed to maintain an ef- 
ficient cerebral circulation, is excluded as well as the paroxys- 
mal hypertension seen in tumors of the adrenal cortex. 

The early clinical diagnosis of hypertension depends upon 
the routine use of the sphygmomanometer with repeated read- 
ings if necessary and careful clinical evaluation of the result. 
Frequently, hypertension is diagnosed by this means only, in 
the entire absence of symptoms or signs, and thus its use is 
absolutely essential. The earliest clinical symptoms may be 
very indefinite and suggestive only of vasomotor instability so 
that they may be regarded as of purely functional origin. 
Symptoms of disturbance of the cerebral circulation, headache, 
dizziness, vertigo, insomnia, and inability to concentrate are 
frequently encountered in the individual whose work is chiefly 
mental, whereas in the laborer, dyspnea on exertion, palpita- 
tion, precordial distress and other evidences of cardiac em- 
barrassment may be the initial complaints. Evidences of renal 
deterioration are rarely seen as initial symptoms, inasmuch as 
the renal degeneration is secondary to the vascular change ac- 
companying the hypertension and this develops relatively 
slowly. 


In many instances the presence of hypertension is only de- 
tected when a sudden circulatory disturbance impairs the func- 
tnm o5 heart or brain to such an extent that the patient is 
< men to seek advice. An attack of angina pectoris or a coro- 
n.iry thrombosis may occur in an otherwise symptom-free in- 
_ mdicalc ll,e presence of an unsuspected hyper- 

- u. Transient cerebral spasms associated with tempMaty 
1| ■ f-n. transitory aphasia or other mental upsets mav 
—n .0 the instability of cerebral circ„J„r ApTpl“" 
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is frequently the initial symptom. Sudden amaurosis or other 
visual disturbances have been noted. Circulatory disturbances 
in tlie extremities in the form of paresthesias or even inter- 
mittent claudication are sometimes seen. Epistaxis, hemop- 
tysis, and gastro-intestinal hemorrhage are rare complications 
of essential hypertension in its initial stages. 

The differentiation between the renal and nonrenal types 
of hypertension may usually be made after a careful consid- 
eration of the history, physical examination, and certain 
laboratory findings. The patient with chronic hemorrhagic 
Bright’s disease usually gives a history of an acute phase with 
gross urinary changes and edema or relates the onset of bis 
difficulty to some acute infection suggestive of a streptococcal 
invasion. In the vast majority of essential hypertensives there 
is no definite starting point but an insidious development of 
certain symptoms which at last have culminated in a vascular 
accident or have been explained by routine physical examina- 
tion. The elevation of blood pressure and the resultant car- 
diac hypertrophy is generally greater in the patients with 
essential hypertension and the general condition is usually 
mucli better. Anemia is much less marked in this group; 
urinalysis may be entirely normal at first or show only small 
amounts of albumin with a few scattered blood cells and casts 
whereas in chronic Bright’s disease, there is constant urinar}' 
evidence of severe renal deterioration, which is especially evi- 
denced by the presence of red blood cells. This difference is 
frequently striking when the renal reserve is measured by the 
urea clearance test. 

The vascular reactions in essential hypertension have been 
studied extensively and evidences of increased vasomotor ir- 
ritability have frequently been noted following deep inspira- 
tion, tliermal stimulation, pressure on the eyeball or carotid 
sinus. The injection of histamine intradermally in essential 
hypertensives has been found to produce a much smaller “flare” 
than in the normal individual. Examination of the retina is of 
little practical importance in the differentiation of the two 
U'pes of hypertension inasmuch as the vascular changes are 
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not in themselves characteristic in eitlier case, but are appar- 
ently largely tlie result ol increased pressure per se. 

The marked frequency witli which tlie physician is con- 
fronted with the problem of hypertension makes it a tliera- 
peutic problem quite comparable to that of malignant disease. 
In fact, from the purely economic point of view, it would seem 
that the problem is of more importance inasmuch as the great 
majority of severe hypertensives suffer disability in their 
productive years, whereas the majority of victims of malig- 
nant disease have passed their peak. It is rather interesting 
0 note, however, that in neither the medical nor the lay 
mm h^ the problem been accorded anything approximating 
tne study or importance accorded to malignancy. 
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coiiipJicc'itions and sequelae have been responsible for the de- 
velopment of a phobia of hypertension which in itself aggra- 
vates the basal condition. The physician who has taken time 
to appraise his patient’s lesion accurately and in so doing has 
established himself in his patient’s confidence, may greatly 
help the mental peace and quietude by a frank discussion of 
the problem, although in general it is best to refrain from 
telling him the exact level of his blood pressure. Many indi- 
viduals are apt to attach great importance to the exact mathe- 
matical readings and to variations of these reading at different 
times. The adoption of a quiet routine of life and the educa- 
tion of tlie patient to a schooled inward calm are intangible 
factors of tlie greatest importance, although admittedly, these 
may be difficult to attain under present economic and social 
conditions. Moderation in all the activities of life should be 
emphasized, in physical exertion in the individual of strenuous 
type and in mental effort in those who are accustomed to 
overdo in this respect, hloderation in regard to eating is es- 
sential and in the plethoric type of individual, the reduction 
of excessive weight will frequently be accompanied by a grati- 
fying reduction in the blood pressure. Adequate and frequent 
rest and careful avoidance of ap exhaustion state v\dll often 
reduce the pressure below the dangerous limits, and the value 
of regular vacations should be stressed. Excessive heat and 
humidity have been shown to increase pressure and are gen- 
erally poorly tolerated by patients with h3q3ertension. ]\Iod- 
erate exercise may be tolerated well, but the functional state 
of the heart should be considered. 

A great deal has been written on the dietary management 
of increased blood pressure, but it still remains to be proved 
that any special diet exerts a specifically beneficial effect. 
Caloric restriction in the obese patient has proved of value, 
but the diet should be varied and it should be adequate to 
prevent deficiencies which are becoming more and more obvi- 
ous in many of the patients who adhere to dietary fads. Espe- 
cially has it been proved that the older idea of protein restric- 
tion is untenable and in itself the basis for secondary symptoms 
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of general weakness and anemia. A moderate intake of pro- 
tein sufficient at least to maintain the nitrogen equilibrium is 
essential. The type of protein food is of less importance than 
its adequacy, and the old popular idea of the necessity of 
barring the red meats has no justification. Renal insufficiency 
in cases of arteriosclerotic renal disease, as evidenced by in- 
creased nonprotein blood values of renal origin, necessitates a 
lowered protein intake. Restriction of fluid intake seems 
justifiable only in instances of myocardial weakness and fail- 


ure, but there seems no reason for forcing the ingestion of very 
large amounts of fluid on the theory of flushing out hypo- 
thetical toxins. Moderate restriction of sodium chloride is 
usually advised, but enough is allowed to make the food palat- 
able. The use of condiments and highly spiced foods should 
be prohibited. It is generally agreed that the use of tea and 
coffee should be restricted and that the use of alcohol and to- 

moderate levels in those patients 
e at their absolute prohibition constitutes a hardship. 
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bacteria theoretically provides a prolonged source of medica- 
tion. It has never been established that the use of the nitrites 
oflers any more tlian temporary symptomatic relief, but these 
undoubtedly increase the comfort of certain patients and are 
especially valuable in combating symptoms secondary to peri- 
odic elevations of pressure, notably anginal attacks and the 
transient cerebral phenomena associated with cerebral vascular 
spasm. It is frequently observed, however, that the sudden 
reduction of hypertension by the nitrites results in discomfort 
and evidences of insufficient cerebral circulation, especially in 
arteriosclerotic patients. 

Iodides in minute concentration have been regarded as 
vasodilators, but clinically they appear to be useful only in cer- 
tain cases because of their alterative action. Calcium salts 
have been recommended on theoretical grounds but clinically 
are of little value. Sulphocyanates and thiocyanates have been 
widely used and in a few cases seem to cause subjective im- 
provement and are effectual, in some reduction of pressure. 
However, toxic symptoms such as exfoliative dermatitis or 
sjunptoms referable to the cerebral cortex have militated 
against their more widespread use. I have found the purine 
derivatives, theobromine and theophylline in various forms, to 
be useful in securing considerable subjective relief, altliough it 
appears certain that no consistent manometric success may be 
expected from their use. Mild sedatives, either alone or in 
combination with some of the above therapeutic agents, have 
certainly helped greatly in the treatment of patients with these 
difficult problems. Especially is this true in the patient who 
displays marked sympathetic hj'^persensitivity. Bromides and 
barbituric acid derivatives appear most suitable for prolonged 
administration, but for emergency use, codeine and various 
forms of opium may be necessary. 

The literature contains numerous articles which record 
some degree of success with many other preparations. The use 
of liver extract failed to justify the earlier hope that this would 
prove to be an effective method of treatment. Benzyl benzoate 
has been used and more recently an extract of watermelon seed 
has been accorded some therapeutic Hrtue. For the most 
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part, organotherapy has been disappointing, but the use of 
ovarian hormone has been distinctly useful in those cases of 
hj^ertension associated witli the menopause. The use of the 
high-frequency current and diatliermy has found support by 
some observers, but the effect is limited. Vigorous physio- 
therapy, massage and warm baths should be used ivith care. 

The failure of the physician to produce a cure has drawm 
the surgeon into the problem and in recent years, a considerable 
literature has accumulated on the subject of operative inter- 
vention. In general, the theory underlying the surgical attack 
IS the relief of vasoconstriction by cutting the sympathetic 
nerves which supply the splanchnic area, thus preventing con- 
stncdon of a considerable fraction of the vascular bed and 
providing a sort of safety valve. It is also argued that such 
a procedure prevents renal vasoconstriction and good experi- 
mentel evidence has been presented that narrowing of the 
renal vascular supply wiU cause a general increase in blood 
pressure. Further, it is argued that such a measure will de- 
crease adrenalin production. However, it has never been 
hypertension is due in any way to in- 
i e^sed adrenalin production although there are well proved 

luniorr D hypertension associated with adrenal 
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REMARKS ON A FEW COMMON SKIN ERUPTIONS SEEN 
FREQUENTLY DURING THE SUMMER MONTHS 

E. W. Netherton 


In discussing the increased seasonal incidence of certain 
common dermatoses, we are in reality referring to the degree 
of exposure of the population to environmental hazards during 
certain months of the year. The degree of exposure to com- 
mon hazards will naturally be influenced by the climate, 
geographical location, occupation, clothing, and the types of 
recreation of an individual. In the semitropical climates of 
?ome of the southern states, the inhabitants are not subjected 
to the seasonal changes in temperature which necessitate a 
mo ification of clothing or which result in changes in recre- 
ational activities such as are the people who live in the northern 
Therefore, the incidence of common 
evpr should not vary a great deal. How- 
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Some of flic common dermatoses whose incidence is influ- 
enced by the factors just mentioned are: 

1. Those resulting from exposure to intense sunshine. 

(«) Er5’’t]iema or dermatitis solare (sunburn). 

(b) Lentilles or 'freckles. 

2. Those resulting from intense heat and increased perspi- 
ration. 

(a) Miliaria crystallina. Heat rash or prickly heat. 

(b) Intertrigo. 

3. Insect bites — browntail moth dermatitis. 

4. Dermatitis venenata resulting from contact with plants 
or their pollens, bathing suit dermatitis, etc. 

5. Parasitic infections. 

The deleterious effect of sunlight on the skin is produced 
by the actinic or ultraviolet raj'S, rather tlmn by the heat rays. 
This is the same biologic reaction which is produced by mod- 
ern actinotherapy. Individuals with delicate skins and fair 
complexions are especially susceptible to the injurious effects 
of the actinic ray. The objective signs appear a few hours 
after exposure. The face, neck, upper portions of the trunk 
or the parts of the body most frequenti}' exposed are the areas 
of predilection. There is first a sensation of smarting and itch- 
ing followed in a short time by erythema and edema. In cases 
of severe and extensive sunburn, tliere is marked edema with 
vesicular and bullous Jesions and associated constitutional 
symptoms such as general malaise, temporarily impaired kid- 
ney function and edema of the lower extremities. As the acute 
cutaneous reaction subsides, desquamation occurs and a vari- 
able degree of pigmentation results which tends to protect the 
individual from subsequent exposure to the actinic rays. Su- 
perficial scarring sometimes occurs in severe cases. 

In some individuals small pigmented macules or freckles 
are particularly prone to develop on the face and dorsum of 
the hands when they are exposed to sunlight. i\Iacleod‘ states 
that these individuals do not readily become sunburned. 
Ordinarily, the freckles decrease in number during the winter 
months; however, in localities where the winter daj's are clear 
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and the snow plentiful, both sunburn or dermatitis solare and 
freckles may result from the reflection of the actinic rays by 
the snow. 

Although this discussion is concerned mainly witli common 
conditions, three other dermatoses should be mentioned’, these 
are xeroderma pigmentosum, hydroa vacciniforme, and lupus 
erythematosus. These conditions are sometimes referred to 
as light sensitive dermatoses. The exact mechanism of their 
causation is unknown; however, it is known that the actinic 
ray of sunshine will precipitate an attack of hydroa or aggra- 
vate a xeroderma pigmentosum. In the past many observers 
have felt that probably some photosensitive substance in the 
blood, such as the porphyrins, was an important factor in the 
causation of these dermatoses. More recent reports do not 
verify this opinion. Templeton and Lunsford- were able to 
produce porphyrinuria in patients not sensitive to light by 
exposure to ultraviolet light and have observed porphyrinuria 
in patients suSering from dermatoses which were not due to 
light sensitization. Likewise, porphyrinuria is present in orfly 
a small percentage of the patients with light sensitive der- 
matoses. In an excellent article, Anderson and Ayres® have 
recently reviewed the literature and discussed the problem of 
light sensitive dermatoses. They submit evidence which they 
believe points to a disturbed sulphur metabolism as a factor 
in the production of light sensitization. 

Xerodemra pigmentosum is a rare disease with a familial 
It appears early in life, starting as frecUe-like pig- 
mentatjon n-ith white atrophic areas and telangiectasia. As 
e disease progresses, warty growths, ulceration and finally 
carcinoma develop, and death occurs usually before the patient 
Hachcs adult life. ^ 


Hydroa vacciniforme is also a rare condition. It is char 
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Lupus erytliematosus which is characterized by well-de- 
fined, persistent erythematous, scaly plaques, which show en- 
larged plugged follicles and subsequent central atrophic 
scarring, occasionally makes its initial appearance following 
a sunburn. It may be considered as one of the sequelae of 
sunburn. Because of this, it is unwise and unsafe to treat 
tliis condition wth actinotherapy. 

The treatment of sunburn or dermatitis solare is symp- 
tomatic. In the acute erythematous stage without vesicula- 
tion, a cool evaporating and protective lotion or powder should 
be used. Creams and ointments are not satisfactory and add 
to the discomfort of the patient because they prevent radiation 
of the heat from the acutely inflamed tissues. The well-known 
calamine lotion with 1 per cent phenol is a very satisfactory 
preparation or the following powder is useful; 

Thymol 

Pulv, boric acid 
Pulv. starch. . . 

Talcum 

M. and ft. pulv. 

If vesiculation has occurred, the vesicles should be drained 
using aseptic precautions and a moist dressing of Burrow’s 
solution, 1 part to 12 or 15 parts of water should be applied. 
In severe cases, the patient should be confined to bed. After 
the acute stage has subsided and desquamation has started, 
a bland ointment such as the following is indicated; 

Phenol 

Zinc o-ride. . . 

Pulv. starch. . 

Cold cream. . . 

Vaseline 

M. and ft ung 

Various commercial preparations are offered to the pub- 
lic for the prevention of sunburn, but many are of doubtful 
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value. Various drugs whicli have been considered to absorb 
the ultraviolet rays have been incorporated in creams and ap- 
plied to prevent sunburn. Quinine is one of tlie most com- 
monly used drugs. Salsberg"* has found tlie following prepa- 
ration very satisfactory for tlie prevention of sunburn: 


II Gm. vcl cc. 

Quinine hydrochloride IS 

Zincoride (j 

Glycerine J2 

Rosewater 120 

M. and ft. lot 


Sharlit'^ recommends phenyl salicylate (salol) in 10 per 
cent strength incorporated in cold cream. This cream is ap- 
plied in a thin layer. 

hliliaria crystalline commonly called heat rash or prickly 
eat is due to excessive heat; consequently it is most prevalent 
is seen particularly in infants who 
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complicated by impetigo, pyodermia or eczematization as a 
result of scratching. 

The management of miliaria is not a complicated problem 
provided the patient can avoid exposure to excessive heat and 
perspiration. The underclotJiing should be light, preferably 
of cotton; the diet should not exceed the needs of the patient; 
and the body should be kept clean by a daily bath. In severe 
cases the bath should be of an alkaline type. This is prepared 
by adding 4 ounces of sodium bicarbonate and a paste made 
with water and 34 pound of corn starch to a bath tub of aver- 
age size half full of lukewarm water. Instead of this soda 
and starch mixture, 20 grains of potassium permanganate may 
be added to the bath. Following the bath tie following lotion 


will usually be beneficial. 
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Salicylic acid 

... .2 

4 

Pulv. boric acid 

. 40 


Pulv. zinc oxide 

.... 40 


Talcum 

q. s. ad 120 


M. and ft. pulv. 




If there is a secondary pyoderma or a tendency to the de- 
velopment of furuncles which are more frequently seen in in- 
ants, potassium permanganate should be used in the form of 
laths or in the form of moist packs in 1:10,000 solution fol- 
owed by an application of a 2 to 5 per cent ammoniated mer- 
ury ointment. The anointed surface should then be dusted 
rith borated talcum. 

Intertrigo is a term used to designate the erythema or der- 
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matitis which results from the friction of two opposing cuta- 
neous surfaces. It occurs most commonly on the inner surface 
of the thighs, in the gluteal fold, in folds of the abdomen 
or under pendulous breasts. The friction and excessive sweat- 
ing of contiguous surfaces are tire most important exciting 
factors. Uncleanhness as well as too frequent use of irritating 
soaps for bathing contribute to the causation of intertrigo. As 
would be expected, tire condition is more prevalent in obese 
individuals. Intertrigo of tire tliighs is occasionally associ- 
ated with diabetic vulvitis. 

In adults, intertrigo involving the inner surfaces of the 

hiighs must not be confused witlr an epidermophyton infec- 

bon. In intertrigo the eruption is definitely symmetrical, it is 

not sharply marginate and the borders are not obicular as in 

the case of epidermophyton infection. In doubtful cases, a 

search should be made for fungi in the scales taken from the 
lesions. 


A condition which some of the earlier authorities classified 
a type of intertrigo involves the gluteal folds and adjacent 
Tarn buttocks of infants; this is sometimes called 
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Ung. pids lig.. . 
Salicylic add. . . 
Pulv. zinc oxide 
Pulv. starch. . . . 
Ung. diachylon . 

Vas. alb 

M. and ft. ung. 
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Cooke® has demonstrated that the bacterial production of 
ammonia is the important etiological factor in the production 
of the dermatitis of the gluteal fold in infants whi^ is often 
considered as an intertrigo. He found that if the diapers, after 
wearing, were rinsed in a 1:4000 solution of mercuric chloride 
and allowed to dry, the production of ammonia ceased. In 
severe cases, he recommended the apphcation of Lassar’s paste 
with 4 per cent balsam of Peru; however, in the average case 
the treatment of the diapers was sufficient. 

There are many kinds of insects which frequently bite 
human beings espedaUy during the summer months. Those 
insects which are apt to be especially annoying are: (1) the 
common flea or Pulex irritans, (2) chicken louse (Dermanys- 
sus avium), (3) mosquito (Culex anxifer), (4) gnat (Culex 
pipiens), (5) various types of flies of which the black fly of 
the genus Simulium causes the most intense local reaction, 
(6) bee, wasps and ants, (7) Harvest bug or leptus, (8) chig- 
ger (Pulex penetrans). There are other insects which may 
prove troublesome to man in various localities but this in- 
complete list includes the most common insects which are en- 
countered in the temperate climate during the summer months. 

The cutaneous manifestations of most of the various insect 
bites have one characteristic in common — namely the early 
lesion is urticarial. The intensity of the local reaction varies 
with the type of insect, but more particularly with the sus- 
ceptibility of the individual who is bitten. 

The lesions may be few or numerous; they occur most fre- 
quently on the exposed portions of the body and on the lower 
portions of the legs, about the ankles and on the feet. The 
most common type of lesion is a small erythematous spot or 
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an urticarial papule with a central puncta. If the inhamma- 
tory reaction is marked, a vesicle will develop at the site of 
the puncture. In some instances, the vesicle becomes a pustule , 
therefore, the eruption may assume tlie characteristics of an 
urticarial, papular, papulovesicular and papulopustular der- 
matitis. The bites of some insects, such as the flea and the 
black fly, cause small hemorrhagic or purpuric spots at the 
site of injury. The flea often bites several times in quick suc- 
cession thereby producing a row of bites. In the case of the 
chigger, the very small, impregnated female parasite burrows 
into the skin and frequently produces small cutaneous ab- 
scesses, swellings and large vesicles or pustules. A secondary 
impetiginous dermatitis is not uncommon when chigger bites 
are numerous. 


As a matter of general interest, we should add to the list 
of common insects first mentioned — the browntail moth. 
Strictly speaking the eruption sometimes produced by this 
moth is not an insect bite. This moth, so far as I am aware, 
does not have a wide distribution in the United States; however, 
if we are familiar with the dermatitis which results from con- 
tact with this moth or its caterpillar, we may find that it has 
^read from the New England states and adjacent portion of 
t^anada where it has been responsible for large numbers of 

Hprr! ° I fia-ve seen a case of browntail moth 

' f ’ t,^ recognize the condition. G. C. 

of brovfflt ^ the^ first to recognize and report cases 
Towle ami later his colleagues, Meeks, 

In 1909 pQttr"^ knowledge of this condition. 

^‘^^f^alized den^adtir^l,*! ^ 

Mihoupli -f resulted from contact with this 

the penetmio the dermatitis resulted 

the moth and its^L^t barbed nettling hairs 

f'-ove that the irritation ^'^i^ained for Tyazer^ to 

due to a ’^“th dermat. 




due to a poisonous subTta^^crZwTwithi^^^^ 
^^Tniar reaches its full growth in June and the 
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moth emerges about the middle of July; consequently, this 
condition is seen most frequently during these months. It 
ma}'' occur at other seasons following contact with clothing in 
which the barbed hairs have lodged and may result in a der- 
matitis. The eruption which is usually produced by the 
barbed nettling hairs of the browntail moth most frequently 
involves the face, neck and arms. It appears as itchy eryth- 
ematous macules which develop into pea-sized urticarial 
lesions. In severe cases, the lesions may become confluent; 
however, the tendency is for them to remain discrete. 

The treatment of most insect bites is directed toward re- 
lieving the itching because in most instances, the local inflam- 
. matory reaction which follows the sting will subside in a day 
or so. In the case of the chigger, the insect should be removed 
from the skin. Stelwagon and GaskilP state that this may be 
accomplished by rubbing in fats or petrolatum'. To relieve the 
itching, the calamine, phenol and menthol lotion previously 
mentioned is very satisfactory. In cases complicated by an 
impetiginous infection, the lesions should be cleansed well by 
removing all crusts and all the undermined epidermis of bullous 
lesions. The involved areas should then be treated with potas- 
sium permanganate solutions and the ammoniated mercury 
ointment suggested for the impetiginous infection which some- 
times occurs in miliaria. Five per cent gentian violet in 20 
per cent alcohol painted on the cleansed lesions is a dry type 
of treatment which may, at times, be substituted for the per- 
manganate packs and mercury ointment. 

DERMATITIS VENENATA 

Dermatitis venenata in its broadest meaning refers to any 
dermatitis which develops in indirdduals after they have come 
in contact wiUi various substances to which they are sensitive, 
usually chemicals or some type of plant. Eruptions resulting 
from contact with common irritants such as strong acids which 
are injurious to all individuals are to be distinguished from 
dermatitis venenata. For the present, we are not interested 
in the varied clinical manifestations of dermatitis \'encnata in 
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its broadest meaning. We will consider only the dermatitis 
caused by plants, particularly ivy dermatitis. Although the 
list of plants known to cause a dermatitis is constantly being 
increased, poison ivy or Rhus toxicodendron is the plant which 
is responsible for the largest number of cases. Ivy dermatitis 
is characterized as an acute erythematous, edematous, vesicu- 
lar eruption. The vesicles vary in size from a pinhead to that 
of a split pea. In severe cases, there is considerable edema 
with formation of bullae. The development of vesicles along 
a scratch mark is a sign of diagnostic importance as it signi- 
fies that some injurious substance was deposited on the skin 


at the time the injury was sustained. 

The areas of predilection for ivy dermatitis are the exposed 
surfaces of the body — the face, neck, hands and arms and in 
children about the knees. In many cases, the dermatitis 
eventually develops on other portions of the body as the irri- 
tant is spread by the hands and clothing. Males invariably 
develop a dermatitis on the genitalia because -of contact with 
the hands during micturition. 

A specific treatment for ivy poisoning has not been discov- 
ered. hlany remedies have been proposed but none can be 
said to be particularly efficacious. The susceptibility of the 
"'‘dual, the extent of the contact as well as the care which 
een exercised to prevent the dissemination of the irritant 
O'er the cutaneous surfaces not only influences the severity 
° I e dermatitis, but also affects its duration and its apparent 
I^Tonse to therapy. Treatment should be directed toward the 
dil?- T- of the irritant, the prevention of its 

nror of subjective symptoms. Another 

tr'a •he 

M V - I and preventative measure. 

*»n hee ehowi, that the irritant ot Rhus toiricoden. 

i- Wiinol 1 h '■ "“P’ which 

1 ecipitated by lead acetate. McNair nlcm , ’ 
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The various types of treatment which have been advocated 
cannot be discussed; however, the following procedures will 
suffice in most instances. The involved areas are first mopped 
with cotton saturated with a solution of equal parts of alcohol 
and ether. One small sponge should be used once or twice and 
tlien discarded. The vesicles and bullae are drained using 
aseptic precautions and their contents removed from the sur- 
face of the skin. The skin is then mopped with a O.S to 1 
per cent aqueous solution of potassium permanganate and al- 
lowed to dry. After this, calamine lotion with 1 per cent 
phenol is applied. The permanganate and calamine lotion 
should be applied twice a day until the acute inflammation has 
subsided while the alcohol and ether is used but once in each 
area. If the dermatitis is disseminated, potassium permangan- 
ate baths are indicated. A bland ointment such as ung. zinc 
oxide with 3 or 4 per cent ichythol should be used after des- 
quamation has started. 

The use of- ferric chloride is undesirable because of the 
danger of permanent discoloration of the skin which may occur 
when this chemical comes in contact with cutaneous abrasions. 

No doubt procedures other than the ones just mentioned 
are equally good, but rather than to enlarge upon the question 
of topical remedies, let us consider briefly the value of the 
Rhus antigen as a therapeutic and preventive measure. Ob- 
viously, the ideal procedure would be one which would de- 
sensitize a susceptible individual to any particular irritant and 
also prove equally effective therapeutically in cases in which 
a dermatitis had already occurred. Schamberg^' was the first 
to record in the American literature the results of such an 
attempt in the case of ivy poisoning. He advocated the oral 
administration of a dilute tincture of Rhus toxicodendron. 
Later Strickler made several reports on the value of sub- 
cutaneous and intramuscular injections of alcoholic extracts 
of the ivy plant. In 1923^® he combined his findings with a 
tabulation of results of other physicians who had used this 
antigen in the treatment of ivy dermatitis. All these reports 
were very encouraging and led to an extensive use of Rhus 
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antigen as a therapeutic and preventive measure. The early 
alcoholic extracts caused considerable pain but the more re- 
cent preparations in oil vehicles are painless. The early en- 
thusiasm for this procedure resulted from clinical impressions 
rather than an evaluation of facts reached after a critical im- 


munologic study. In more recent years, the pendulum of en- 
thusiasm has swung back and at present there is considerable 
doubt regarding the efficacy of this type of treatment. 

Early in the development of ivy antigen for desensitization, 
Corson“ pointed out that the procedure was not entirely safe. 
He reported a case of a severe generalized dermatitis which 
developed soon after three injections of the Rhus antigen 
in a patient who was known to be sensitive to ivy. The antigen 
was given as a prophylactic measure. 

In 1929 Templeton^' again warned of the possible un- 
toward reactions which may result from the toxin treatment 
of dermatitis venenata. He observed cases in which large 
urticarial swellings developed at the site of the injection as 
well as a generalized urticaria. In his cases, extracts of poison 
oak were used. 


Krause and Weidman^® were the first to analyze critically 

t e various phases of this problem. They attempted to pro- 

uce i\y dermatitis in animals but failed; consequently, they 

'■^ported their findings which were based on experiments car- 

[r humans. They observed, among other things, that 

le dermatitis was not spread by the serum in the vesicles of 

- ermati^, and that injection of ivy extracts did not pro- 

tarn individuals against a dermatitis when the irri- 

mCnl whether the 

sen was of any therapeutic value. 

to the Rhus 

dn ^ by a senes of injections starting with 
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codendron. Other observers have not obtained such a good 
response to the use of the antigen; consequently, it occurred 
to Maisel'” that immunization could best be obtained by sub- 
jecting the skin of a susceptible individual to contacts with 
small increasing doses of the extract of poison ivy. This was 
tried in one case with excellent results. The method used by 
Maisel was a daily bath in a measured quantity of water to 
which had been added a measured amount of the tincture of 
Rhus toxicodendron. The initial bath consisted of 4 drops 
of the tincture to 10 gallons of Avater. The amount of tinc- 
ture of Rlius toxicodendron Avas increased and the amount of 
water decreased until on the tAventy-fifth day the bath con- 
sisted of 15 cc. of the tincture and 4 gallons of water. t^Tien 
30 cc. of tincture to 4 gallons of water was used, an acute 
general pruritus Avould develop. FolloAving this series of 
baths, the patch test Avith. ivy extract Avas only slightly positive 
at the end of twenty-four hours. 

Straus*® was unable to produce sensitization in new-born 
infants either by the oral administration or by the subcu- 
taneous injections of an alcoholic extract of poison ivy; yet 
in another series of experiments he was able to sensitize 72.9 
per cent of 48 infants by the application of an ivy paste to 
the skin. These observations are both interesting and sig- 
nificant because they present the question that if the oral or 
subcutaneous injections of ivy extract cannot sensitize an in- 
dividual, it is unlikely that a similar procedure Avill desensitize 
one Avho is susceptible to the plant. The fact that acquired 
sensitization to ivy is produced by contact of the epidermis 
with the resinous sap of the plant as Avell as the observation 
of Maisel tends to further justify this presumption. 

My experience with the ivy antigen has been confined 
mainly to its use as a therapeutic agent. I have seen the 
patients after the acute dermatitis has already been established 
and they haA^e failed to return later for prophylactic treatment. 
However, I have seen several cases in which injections of the 
Rhus antigen had failed to prevent i\y poisoning. I haA'C 
observed instances of the complication mentioned by Temple- 
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ton*'’ and have failed to see a single case in which I was 
conunced that the use of the antigen was of distinct value 
as a therapeutic measure. 

I realize that the question of tire advisability of using Rhus 
antigen is still a debatable one; however, I believe that the 
observ'ations previously cited create considerable doubt re- 
garding the efficacy of this procedure. In any event, the early 
enthusiasm of the profession for this use of ivy antigen has 
^ned materially. 

Another type of contact dermatitis which is being more 
irequently recognized is that produced by plants of the rag- 
wed family. The dermatitis may result from contact with 
the plant or its pollen. The irritant is contained in both the 
oil of the plant and in the pollen. In susceptible individuals, 
contact vdth the pollen in the dust of the air is sufficient to 
produce a dermatitis. There is a seasonal occurrence of rag- 
weed dermatitis. It appears late in July or early in August 
and disappears after the first frost. However, if the suscep- 
tim^ '"f ^ farmer, recurrences may occur at other 
poll? ° ^ ^ result of contact with the weed or its 

revipw? grain. Brunsting and Anderson-^ recently 

reported 18 cases of ragweed 
ol raeivfwt^H all tlie reported cases 

''I'viU' have occurred in adults, evidently sen- 

irntant with 

“ variable .n.. ^ ’"^dness witli 

vv^'culation as cmt ” ^ amount of 

'1^'^matitis. TbpT vesiculation of ivy 

'M'^cd surfaces subacute type. The 

I’l'o treatr t predilection. 

"'^''inothatrTcornmm?^ dermatitis is symptomatically 
' ’vlinc. evaporating ffit " dermatitis venenata— namely, 
Inland ointment as'ffie ° dressings in the acute stage 

" '‘'^^'ons of the snedfir ^ ^ intramuscu- 
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recommended by other observers. Their results were incon- 
clusive. 

At the time of their report they were giving preseasonal 
treatment to a few patients but have not reported on the value 
of this procedure. 

SUMMARY 

We have briefly discussed a few of the dermatoses com- 
monly seen during the summer months. We had hoped to dis- 
cuss other dermatoses, such as impetigo and epidermophyton 
infection, which are seen frequently during this season of the 
year, but space will not permit. We should bear in mind 
that although the dermatoses which we have discussed are en- 
countered most frequently during the warm weather they may 
also be seen during the winter months. 
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PRURITUS VULVAE 
E. W. Netherton 


Itching of the vulva is a common complaint which occurs 
most frequently at the menopause or during the middle decades 
of life. The discomfort may vary from that of a slight sensa- 
hon to that of a very distressing and agonizing pruritus. 
lATether pruritus is generalized or localized, it is a subjective 
symptom and not a disease in itself. 


The mechanism of the production of itching is obscure; 
owever, its causes are many and the degree of the sensation 
“s influenced by individual susceptibilities and the intensity of 
0 particular stimulus or irritant. Clinical observation has 
omonstrated that in many instances pruritus vulvae must be 
considered as a symptom of some disturbance which is local- 
^ m the anogenital region or as a manifestation of some 
Rcneral or systemic disease, but in a large group of cases of 
eve" definite causes cannot be determined. How- 

triti’ ^ understanding of the role of allergy, nu- 

Renir? endocrine dysfunctions and psychoneuro- 

pruriufe ’ ^'■^quency with which diagnoses of idiopathic 
^ are made will decrease. 

the multiple and varied factors which may pro- 

0 nainMav'"'^- ^ necessary that in each 

'■^ioloRicimn T abnormahties which may be of 

can P instances, the cause of pruritus 
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disappointing, it should be recommended in all cases where 
the etiology is obscure; otherwise, we would be guilty of dere- 
liction of duty by simply advising the patient to use some 
palliative treatment which frequently gives only temporary 
relief. 

All die conditions which have been reported as causes of 
pruritus vulvae have not been included in this discussion but 
only the more common causes will be considered. A grouping 
similar to that used by Davidson^ is sadsfactory: 

I. Pruritus vulvae resulting from an inflammatory process 
in the skin and mucous membranes of the vulva and genito- 
urinary tract. In cases in which there is an assodated pruritus 
ani, pathologic changes in the rectum and about the anus must ' 
be looked for. In this group, the most common, direct and 
contributing factors are; 

(a) Bacterial infection — Badllus coli, staphylococci or 
streptococci. 

(b) Fungous infection. 

(r) Parasidc infestations. 

1. Trichomonas vaginalis. 

2. Oxyuris vermicularis or pinworm. 

(d) Fixed drug erupdon, such as phenolphthalein. 

(e) Hypersensitivity to chemicals commonly used in 
douches or as contracepdves. 

(/) Cervicitis, cystitis and proctitis. 

II. Cases where itching is a symptom of some particular 
dermatosis in which lesions are either limited to the ano- 
genital region or are associated with characteristic lesions on 
other portions oi the body such as: 

(a) Lichen planus. 

(b) Kraurosis, or leukoplakia vulvae. 

(c) Circumscribed neurodermadtis. 

III. Cases in which the pruritus is a symptom of some 
systemic or dsceral disease. The most common of these dis- 
eases are; 

(a) Diabetes. 

(b) Deficiency states such as achlorhydric anemia. 
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(c) Food allergy. 

{d) Endocrine dysfunction. 

(c) Psychoneurosis. 

(/) Chronic diseases of the abdominal and pelvic viscera. 
IV. Cases of primary pruritus in which the itching is some 
unexplained irritation of the nerve terminals. 

In pruritus vulvae, the itching is usually paroxysmal and 
is more severe at night. It may he limited to the region around 
the clitoris or the labia or the entire vulva may be involved; 
occasionally, there is an associated pruritus ani. The objec- 
tive findings vary greatly. In severe chronic cases, the skin 
of the vulva is dry, slightly scaly and leathery, showing ac- 


centuated markings on the skin surface or cross hatching, 
^hich is characteristic of lichenification. There may be ex- 
conations, and the skin surface around the chtoris and on 
the small labia is frequently gray, thickened and shghtly 
^ematous. These changes are the result of trauma resulting 
com scratchmg. Maceration of the epidermis with weeping 
crusting may result from secondary infection. In some 
l^ses the objective findings are negligible; however, if the 
e\V W persistent, the scratching, which is in- 

don^ 11^' produces lichenification of the skin. Occa- 

^ ^ ^^hen the complaint is of long standing the. itching may 

rcm'ov^”^ apparent cause has been 
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ure some of the objective findings in the various 
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present convincing evidence that these organisms, which are 
practically always present in the anogenital region, were the 
specific cause of the pruritus. Later Montague^ made a more 
careful study of this problem and although he favored the 
theory of bacterial infection in some cases, his observations 
indicated that the staphylococcus and colon bacillus were prob- 
ably the infective agents. As Montague has aptly stated, the 
explanation of bacterial invasion as the cause of pruritus in 
the anogenital region is most alluring. However, there are no 
objective signs which may be considered as diagnostic evi- 
dence of a bacterial type of pruritus ani and vulvae. 

(b) Fungous infections have a predisposition for the folds 
of the body where there is heat and moisture. The favorite 
sites for an epidermophyton infection are the feet, groins, 
gluteal folds and axillae. Consequently, it is not surprising 
that occasionally the folds of the vulva likewise become the 
site of this infection. In the cases of pruritus vulvae due to 
fungous infection, there is usually evidence of a similar infec- 
tion in the groins or interdigital spaces of the feet. In all 
cases, the feet should be examined carefully for Assuring and 
maceration between the toes, vesiculation and desquamation 
on the plantar surfaces, and for well demarcated orbicular, 
brick-red, slightly scaly plaques in the groins and about the 
anus. The absence of lesions in these regions does not rule 
out the possibility of a fungal infection of the vulva. The 
labia and skin of the vulva should be e.xamined carefully 
for erythematous raised plaques which may be small and only 
fairly well demarcated. If such lesions are present, repeated 
scrapings and cultures should be made before the possibility 
of a fungous infection can be ruled out. In some instances, 
there may be only a few small areas, while in others there are 
lesions in the groin, gluteal folds, and on the vulva and in 
cases of long standing, the skin of the \'ulva becomes licheni- 
fied. Ultimately, a positive diagnosis depends upon the dem- 
onstration of a pathogenic fungus from the lesion. Yeast or- 
ganisms are frequently found in suspected lesions; however, 
Castellani" doubts if they are of etiologic importance. The 
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number of cases in -whicli an epidermophyton infection is 
limited to the vulva is small as compared with the incidence 
of this infection. Nevertheless, it is an important cause of 
pruritus vulvae and must be considered in differential diagno- 
sis of this condition. 

(c) Trichomonas vaginalis is a protozoan parasite which 
produce a vaginitis with resulting pruritus vulvae. In 
lliis tjrpe of vaginitis the mucous membrane of the vagina and 
'aginal orifice are bright red, granular in appearance and cov- 
ered with a profuse, frothy, thin, yellowish foul discharge. 
0 ore a definite diagnosis may be made, the parasite must be 
emonstrated in the vaginal exudate. This is accomplished 
rnicroscopic examination of material obtained from the 
eep portion of the vagina by means of vaginal speculum and 
'vith applicators. The applicators which are covered 
e exudate are immediately placed in a small amount of 
saline solution. A hanging drop preparation of 
whi'io .1, saline and exudate shoidd be examined 


''Mle th • • exuaaie snouia De examined 

of the ^ ^ warm, because chilling stops the motility 


organisms are recognized as motile, 

"g^'iated ameboid cells. 

vaginitis produced by the infestation of the 
^oomonas is variable. ^ 


In some patients, the vaginal dis- 
00 sub'""f'*^ ^ncuomonads, but there are only slight 
'om and symptoms. In certain individuals, the rec- 
foci f infected with the parasite, thus be- 


''•’'"'og foci • ^^^oieo wim tne parasite, tt 

"^portancr or Sayer' emphasizes the 


'riolionionpc these residual habitats of the 


I'hin? of 


oniofias T . . iiduiLaLs or tne 

of a b ^ y^ivovagimtis trichomonalis, the patient com 


''■'rhin the r; 


rh 


1 . unc pd.LlCIlL com- 

uniing and^ itching at the vaginal orifice and 


'Sfrtn J -- . anu 

5 ? be severe. The copious dis- 


‘mc niav nma ■' '-'jpiuus uis- 

dermatitis of the vulva which 
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■' 'i'on.Mblc for'r vermicularis or pinworm may be 

^ bctau^eTher^ ^ especially true in 

thej are affected by this intestinal parasite 
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more frequently than are adults. The female worms work 
their way out of the anus, usually at night, and may enter the 
vagina. In cases of pruritus ani associated with pruritus 
vulvae in which there are nocturnal exacerbations, particularly 
in children, Oxyuris vermicularis should be excluded as an 
etiologic factor. When this parasite is present, the skin be- 
tween tlie buttocks and on the perineum is usually excoriated 
and a diagnosis is established by demonstrating the presence 
of the parasite. The gravid female worm moves from the 
small intestine to the rectum, where it deposits its ova, and 
scratching of the anus spreads the ova over the skin around 
the anus. Consequently, scrapings from this region will often 
contain the ova of the pinworm in infested individuals. The 
stool should also be examined for ova and for female worms. 

(d) It has been definitely established that phenolphthalein, 
antipyrine, amidop5T:ine and arsphenamine may produce a 
fixed, localized eruption. The involved areas show periodic 
efflorescences and remissions of an acute, eiythematous, ede- 
matous dermatitis and resultant pigmentary changes. Involve- 
ment of the male genitalia has been observed, although such 
cases are rare. The possibility of a fixed drug eruption — es- 
pecially phenolphthalein which is limited to the vulva must 
be kept in mind. I have observed one case of periodic pruritus 
vulvae in which there was some edema and a brownish purple 
pigmentation of the small labia and skin in the region of the 
clitoris. These sjmiptoms almost completely disappeared fol- 
lowing cessation of the use of a cathartic containing 
phenolphthalein. 

(e) Certain chemical ingredients of douche powders, con- 
traceptive jellies, and vaginal suppositories wall produce a 
vaginitis and dermatitis venenata on the vulva in susceptible 
individuals. Obermayer,® Vaughan and Fowlkes,® and Ratt- 
ner^® have reported cases of dermatitis on the male genitalia 
which resulted from sensitization to the rubber of condoms. 

I am unaware of any recorded case of wjlvitis resulting from 
contact with condoms j however, I feel that the possibilitj of 
fUtc fprfnr n rausc of pruritus \ailvae should be kept in 
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mind. Vaginitis and dermatitis of the vulva resulting from 
contact iiith chemicals to ^vhidl the patient is sensitive does 
not differ fundamentally from contact dermatitis elsewhere on 
the body. Usually, there is an acute onset at a variable time 
after contact with the offending agent, and edema, erythema 
and vesiculation depend upon the degree of inflammatory re- 
action which is produced. In this group of cases, an accurate 
histor}^ and the patch tests for suspected preparations and 
their various ingredients are procedures of prime importance. 

(f) The exudate arising from a catarrhal cervicitis and 
endometritis or the irritation of urine in the presence of cystitis 
may precipitate pruritus of the vulva. At the onset, there may 
be very httle visible change in the vulva; however, if these 
sources of irritative agents are not eradicated, continued 
scratching may produce the thickened, leathery skin frequently 
observed in these cases. If there is an associated pruritus ani, 
a proctoscopic examination is indicated. If a proctitis is pres- 
enl, appropriate treatment should be instituted. It is very 
difficult to evaluate the etiologic importance of cervicitis, 
endometritis, cystitis, and proctitis in pruritus of the anogenital 
region because the incidence of these conditions unassociated 
witli pruritus is much greater than the incidence when pruritus 
ani and vulvae are present. Nevertheless, the discharges from 
these infected areas may be irritative to the inflamed surfaces 
of the vulva and consequently, if these conditions are pres- 
ent, their treatment should be included in the management 
of ]iruritus vulvae. 

11. The lesions of certain pruritus dermatoses may be 
hmued to or may involve the emlva as a part of a more dis- 
>emmated eruption. The dermatoses which should be given 
>pec\al convideration are lichen planus,” kraurosis vulvae, 

' utoplaUic vulvitis, and circumscribed neurodermatitis. 

I 1 The characteristic lesion of lichen planus is a flat, 

• vhiny, violaceous, pruritic papule. Larger, raised’ 

P^^ques or umbilicated papules may be pres- 
' ' ■ 1 larc. r lesions will contain a reticulation of gray 

‘ p-'.nctac which i^ pathognomonic of this disease and 
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which is characteristic of lichen planus which involves the 
mucous membranes of tlie mouth or genitalia. The eruption 
of lichen planus may be fairly well localized to the flexoral 
surfaces of the arms, dorsum of the hands, and to the lower 
extremities or it may be disseminated, and in each instance 
tlie mucosa may or may not be involved. Likewdse, in a small 
number of cases, lichen planus may be limited to the mucous 
membrane of the mouth or to the mucocutaneous surfaces of 
the female genitalia. In cases of pruritus vulvae in which 
such lesions occur on the vulva or involve the vaginal introitus, 
the whole cutaneous surface should be e.xamined carefully for 
lesions of lichen planus. A rare type of lichen planus which 
sometimes involves the vulva is that characterized by w'hite, 
angular, flat, sclerotic and atrophic papules. The surfaces of 
the lesions are smooth, shiny and, at times, present small, black, 
horny comedo-like plugs. Usually associated cutaneous lesions 
of the same type are found which help to clarify the diagnosis. 
This condition is spoken of as lichen planus sclerosus et 
atrophicus. This variety of lichen planus so closely resembles 
the late stages of kraurosis vulvae that Montgomery and 
Culver'- and F. Parkes Weber"* have ventured the opinion 
that kraurosis vulvae is frequently a manifestation of lichen 
planus. Ketron and Ellis''* have recently added w'hite spot 
scleroderma to the list of conditions which may involve the 
vulva which thereby produces a clinical picture simulating 
kraurosis vulvae or leukoplakic vnilvitis. They believe that 
some cases which are diagnosed as leukoplakia of the vulva are 
examples of white spot scleroderma. 

(d) Kraurosis vulvae usually occurs at the time of or 
following the menopause and is rarely seen in young women. 

It is characterized by atrophy, sclerosis or scarring, and 
intense pruritus. Since leukoplakia and carcinomatous de- 
generation are sometimes late developments in kraurosis, 
some authors have used leukoplakic vulvitis and kraurosis as 
synonymous terms. Taussig, *'■ Wise,"' Montgomery" and 
others, how'ever, distinguish between true kraurosis viiKac 
and leukoplakic vulvitis. Taussig feels that in the former 
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there is an atrophy of tire labia minora, vestibule and tissues 
in the region of the urethra and clitoris. At first, the skin is 
red and glistening but later it becomes pale and smooth. The 
vaginal orifice becomes narrowed, coitus becomes painful or 
impossible, and itching is not necessarily a troublesome symp- 
tom. On the other hand, itching is intense in leukoplakic 
vulvitis, leukoplakia is a marked feature and carcinomatous 
development is common. A recent article by Adair and 
Davis^*’ gives an excellent description of this condition and 
they use the broader descriptive term, chronic atrophic 
dermatitis of the vulva rather than the terms kraurosis and 
leukoplakia vulvitis. Kraurosis vulvae should not be con- 
fused ndth the physiological atrophy which occurs at this 
time or following castration in which itching may occur, but 
is not so intense or severe as that of kraurosis. 

Adair and Davis^* describe three stages of this disease: (1) 
an initial stage of itching associated with edema limited to 
the labia and preputial folds; in this stage there are no signs 
which are diagnostic of kraurosis. (2) An intermediate stage 
in which the skin becomes white, shiny, mottled, and early 
atrophic changes appear. In this stage the condition extends 
to the perineum. (3) A late stage in which there is marked 
atrophy, sclerosis, fissuring and leukoplakia. 

(r) Circumscribed neurodermatitis is characterized by the 
''ccurrcnce of localized areas of lichenification. The itching 
accompanying this condition is primary and appears before 
any change can be delected in the skin; the pruritus is intense 
and paroxysmal in tj^pe. The visible changes in the skin ap- 
pear later as a result of the trauma of scratching. The lesions 
'nay be irregular in outline, but frequently they are oval and 
'■ary m ^[zq from that of the palm to that of a half dollar. 

or more lesions may be present which have a predilection 
ny ihe nape and lateral surfaces of the neck, the extensor 
^nriaccs of the forearms, inner surfaces of the thighs and 
'nm the arrV.Ws. The central portion of the plaque is thick- 
ened and. due to accentuation of the normal lines of the skin, 
i. divided into small irregular areas on which there 
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may be small, dry, adherent scales. The periphery of the 
patch is Uiinner and poorly demarcated. There is no ten- 
dency to symmetrical distribution of the lesions. 

The cause of circumscribed neurodermatitis is unknown. 
It is a common condition which occurs more frequently in 
women than in men, and it is found usually in the emotional, 
highstrung type of person. Worry, overwork, and other fac- 
tors which adversely affect an unstable nervous system are 
important factors in tlie causation or exacerbation of a neuro- 
dermatitis. 

This disease occasionally involves the vulva in the form of 
an isolated plaque on one of the large labia, or it may involve 
the hairy surfaces above the clitoris and extend downward 
to involve the labia majora. When this type of lesion is 
present, die areas of predilection mentioned above should be 
examined for plaques of primary lichenification because such 
associated lesions help in the interpretation of the vulvar 
lesion. 

III. (a) The most important systemic disease of which 
pruritus vulvae may be a symptom is diabetes mellitus, and 
the possibility of diabetes must be considered in all cases of 
pruritus vulvae. In fact, this may be die initial complaint 
which causes the diabetic to seek medical advice. When a 
slightly elevated fasting blood sugar level is found, a glucose 
tolerance test should be done. Itching of the vulva may 
occur when the hyperglycemia is not accompanied by gly- 
cosuria, as in the case observed by McPherson"'; however, 
glycosuria usually is present. In diabetic vulvitis, there is 
maceration of the epidermis, with erosions, weeping and an 
accumulation of debris in the folds of the vulva. The urethral 
orifice is edematous and the patient complains of dysuria. A 
secondary infection occurs and in severe cases, an inter- 
triginous and at times an impetiginous dermatitis develops in 
the groins and on the inner surfaces of the thighs. 

(fi) It is possible that systemic disturbances resulting 
from nutritional deficiency in rare instances may be of eliologic 
importance in pruritus vulvae. The anogenital region is com- 
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moDly involved in pellagra, a syndrome which unquestionably 
is a deficiency disease. The possibility that pruritus vulvae 
may, in some instances, be a manifestation of a deficiency 
state is suggested by the observation of Swift,^'’ who recently 
reported 4 cases of pruritus vulvae in individuals with achlor- 
hydric anemia. In these cases, the itching disappeared fol- 
lowing the administration of iron and hydrochloric acid. 
Previously, such pruritus had been considered to be of neurotic 
origin. 

(c) It is doubtful whether food allergy is ever responsible 
for pruritus which is limited to tire vulva. In recent years, 
the laity as well as the medical profession, has become so 
allergy conscious that both tend to overestimate the importance 
of food sensitization as etiologic factors in certain pruriginous 
dermatoses. Occasionally, we see an individual with the 
familiar eczema-asthma-hay fever complex who is troubled 
with chronic pruritus vulvae. In most of these cases, we 
obtain positive reaction to various foods when tested by the 
intradermal method; however, only a small percentage of 
these patients are noticeably benefited by a dietary regimen 
alone. This problem is a complicated one and the food allergy 
must be considered only as a component part. These pa- 
tients frequently have signs of neurocirculatory instability, 
they are the victims of hereditary instabilities and constitu- 
tional inadequacies, and they are subjected to many en- 
vironmental stimuli which tend to accentuate the psycho- 
neurogenic factors which Stokes,-^ Becker-^ and Van de Erve 
and Becker"® have so ably discussed. The management of this 
t.' pc of case must of necessity include a proper evaluation of 
all Us phases and not be limited to a nonallergic regimen. 

\d) Since pruritus \-ulvae occurs frequently near the time 
<1 the menopause, and since at times it is worse a few days 
preceding menstruation, some endocrine dysfunction has been 
'ucecsted as an ouologic factor. At the menopause, there is a 
mvrease in ovarian function and consequently, some observers 
■■r.vv used follicular ovarian hormones in the treatment of 
■■a' conduion and have reported good results in a few cases 
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The estrogenic hormone which has been used is that extracted 
from tJie urine of pregnant women and the commercial prod- 
ucts whicli are available in this country are theelin, progynon 
and folliculin-menformon. It seems logical to suspect that 
endocrine dysfunction in some cases may contribute to the 
causation of pruritus vulvae, yet such an assumption for the 
present is largely speculative. It is possible that in the future, 
the endocrinologists will make discoveries which wll be help- 
ful in solving some of these recalcitrant problems. 

(e) There is another group of patients in whom pruritus 
vulvae is the result of a psychoneurosis resulting from re- 
pressed sexual desires, marital incompatibility, masturbation, 
and practices resulting in ungratified sex life, Hazen and 
Whitmore^^ and Stokes'® have emphasized the importance of 
sexual psychoses in pruritus vulvae as well as in some other 
types of pruriginous dermatoses. 

(/) The etiologic importance of certain chronic diseases of 
the abdominal and pelvic viscera in pruritus vulvae, has not 
been established definitely. Cases in which pruritus of the 
anogenital region has been relieved following the removal of 
a chronically infected appendix have been reported. How- 
ever, such cases are seen very infrequently and the incidence 
of pruritus which is limited to this region and which is asso- 
ciated with chronic disease of the viscera, is low. 

Montague-® has expressed an opinion that some cases of 
pruritus ani may result from congestion, inflammation, hyper- 
plasia or any change in volume of a viscus which disturbs the 
nerves of its capsule. He assumes that afferent stimuli which 
arise in the capsule of the viscus are sent to the central nervous 
system, thereby stimulating the somatic afferent nerves by 
creating an irritative focus in the posterior ganglia. This 
irritation is then referred to the skin area supplied by the 
particular somatic nerve. He thinks that this is analogous 
in principle to misreference of pain and feels that the itching 
of the perineum in diabetes is primarily due to afferent stimuli 
arising from a change in volume of the liver or of a chronic 
pancreatitis. This theory is open to question; however, these 
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observations demonstrate the advisability of looking for evi- 
dence of chronic diseases of the abdominal and pelvic viscera 
in cases of persistent pruritus vulvae in which the etiology is 
obscure. I^Iontague’s remarks are limited to the discussion of 
pruritus ani, hut the same theory is equally applicable to 
pruritus vulvae. 

The most common conditions in which pruritus vulvae may 
occur have been enumerated. No doubt other less obvious 
factors are operative. A number of obstinate cases still re- 
main in which no satisfactory cause can be found, but for 
the present, we must consider these as examples of primary 
or idiopathic pruritus. 

TREATMENT 

The rationale and success of the treatment which is recom- 
mended for any ailment is dependent upon a proper evaluation 
of the general condition of ^e patient and the possibility of 
removal of any specific or underlying etiologic factors which 
are discovered. Although we are unable to find a specific cause 
in many cases of pruritus vulvae, a thorough investigation of 
each case should be made before we are justified in limiting 
our treatment to measures directed toward symptomatic relief. 

If systemic disturbances such as anemia, gout, diabetes, 
hypothyroidism or other types of endocrine dysfunction are 
Jiresent, they must receive appropriate treatment. The pos- 
sibility of successful results will be greatly enhanced if the 
physician is capable of eliciting and correcting the psycho- 
neurogenic factors which frequently play an important part 
m the causation of generalized and localized pruritus. It is 
important to look for signs of neurocirculatory instability, to 
consider the personality of the patient and her reaction to 
i-ncial and financial burdens. 

An accurate historj'- of the patient’s sexual life is im- 
p'Ttant. This phase of the problem should be discussed only 
■^'Jcr the confidence and cooperation of the patient is assured. 
- onic difiiculty may be encountered in the case of an un- 
cried woman; but this approach should not be neglected in 
ot ciironic. persistent pruritus \'ulvae. The manage- 
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ment of cases due to a psychoneurosis resulting from repressed 
sexual desires, marital incompatibility, masturbation, etc., 
must be individualized to fit each particular case. 

Local treatment to the anogenital region will necessarily 
vary, depending upon the type of local disturbance which is 
present. The type of local infection and the degree of the in- 
flammatory reaction should determine the type of treatment 
best suited in each case. Since intense pruritus may be re- 
lieved by topical applications which are sufficiently stimulat- 
ing to substitute the sensation of pain for that of itching, we 
frequently see patients who are suffering from the effects of 
too irritative applications. Such instances of overtreatment 
are usually the result of self-medication or injudicious remedies 
advised by the physician. 

Cleanliness is the first essential to proper management of 
pruritus of the anogem'tal region. Consequently, treatment of 
an existing cervicitis, proctitis, or cystitis must not be ne- 
glected. Cleansing douches are important and the folds of 
the vulva should be washed gently at least once a day. In 
case of acute vulvovaginitis resulting from chemicals used in 
the douche, the cleansing should be accompflshed Avith sooth- 
ing measures such as warm saline or boric acid solution. 

Many formulae may be used for the relief of itching and 
each physician has his favorite remedies; consequently, in 
general, moist packs or soothing evaporating lotions should 
be used in cases of acute, edematous, vesicular or weeping 
vulvitis while stimulating, parasiticidal, and antipruritic oint- 
ments are indicated in the various types of chronic vulvitis. 

In acute cases, moist compresses of warm potassium per- 
manganate solution (1; 10,000); Burrow’s solution (1 part 
to 12 or 15 parts of water); warm hypertonic saline solution, 
or a saturated solution of boric acid alternating with applica- 
tions of calamine lotion or calamine liniment with 1 or 2 per 
cent of phenol and Yi per cent menthol will prove beneficial. 

In subacute conditions, an ointment of 2 to 5 per cent ichthyol 
and 1 per cent of phenol in unguentum zinc oxide may be 
advised. 
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A fungous infection usually produces a chronic or sub- 
acute vulvitis in v?hich the use of stronger, kerato lytic, and 
parasiticidal agents are indicated. If the feet, groins, or the 
gluteal folds are involved, tliese areas should be treated also. 
There is no specific remedy for this common infection. The 
organism is usually confined to the epidermis, and keratolytic 
and parasiticidal agents are indicated. Unfortunately, the 
tissues will not tolerate parasiticidal agents in concentration 
sufficient to kill the fungi and therefore, the efficacy of modern 
treatment depends mainly upon the removal of the organism 
by the use of keratolytic drugs. Two of the most useful 
keratolytic agents are salicylic acid and benzoic acid. These 
drugs are most frequently used in the form of the popular 
WTiitfield’s ointment, which is a very satisfactory preparation. 
Full-strength Whitfield’s ointment should not be applied to 
the NOilva and the following one-half strength has been found 
to be most beneficial: 


Salicj’lic acid . 
Benzoic acid . . 
Soft paraffin. . 
Coconut oil . . . 
M. and fr. ung 


Gm. vel cc. 


1 . 

8 

q. s. ad 30 


9 

8 


Two or 5 per cent ammoniated mercury may be added to 
this ointment. 

Some patients prefer a dry and cleaner type of treatment 
consi'sling of applying moist potassium permanganate packs 
Cl: 5000) for an hour tudce a day, followed by an alcoholic 
solution of salicylic acid and benzoic acid such as: 


Tr cudl'C.Tr. 
Snhrylir acid 

Bcnr.iir acid 
U' 'I'lol, 70 per cent 


Gm. vel CC. 


1 

3 

4 

. q. s. ad 120 


5 

6 
8 


Alter ihc lotion has been applied, the surfaces 
v-ith the foUov,-ing powder: 


should be 


E. W. NETHERTON 


IQOS 


I? 


Thymol 

Salicylic acid 

Boric acid powder. 
Talcum 


Gm. vel cc. 


... 3 

.. . . 80 
q. s. ad 120 


5 


This type of treatment has prove.d to be satisfactory in 
many cases in which the infection involves the inguinal region. 
Castellani” recommends Deck’s ointment, which is: 


Salicylic acid 

Bismuth subnitrate. 
Mercury salicylate. . 
Oil eucalyptus. , . 

Lanolin 

Vas. alb 


Gm. vel cc. 
4 

. 10 
4 
4 
30 

q. s. ad 100 | 


Other parasiticidal remedies may be used such as an oint- 
ment of 6 per cent sulphur and 4 per cent salicylic acid, or 
applications of 10 per cent silver nitrate; but regardless of the 
choice of remedy, the patient should be observed frequently 
or he should be instructed carefully in order to prevent a 
chemical dermatitis which results from prolonged use of these 
drugs. After the superficial epidermis has been removed, a 
bland ointment or lotion is indicated. Since recurrences are 
frequent the treatment may have to be repeated several times. 
Infected toenails should be removed and the patient must not 
neglect other foci such as the interdigital spaces on the feet. 
The intracutaneous injection of extracts of fungi such as 
trichophytin in an attempt to desensitize the individual to the 
organism has not been beneficial in a large percentage of cases. 

The treatment of pruritus of vulvovaginitis trichomonalis 
is directed toward the eradication of the parasitic infestation. 
Gellhorn"' recommends a dr)' type of treatment, using a pow- 
der of 12.5 per cent acetarsone in equal parts of kaolin and 
sodium bicarbonate. Sayer* advises scrubbing the vagina with 
an alkaline solution followed by a tampon saturated with 25 
per cent neosilvol and emphasizes the necessit}' of treating the 
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residual foci in the bladder and rectum. Members of our 
staff have found carbarsone suppositories quite effective in 
cases of trichomonas infection. The patient is instructed to 
insert one suppository each night for a month. Douches are 
limited to one a week and the suppositories are to be used 
during the menstrual period. It is impossible to give a more 
detailed discussion of the treatment of this condition at this 
time. However, it is of interest to note that Davis^® has found 
that in cases of senile vaginitis, with an associated trichomonas 
infestation, the organisms disappeared following the admin- 
istration of an estrogenic hormone. He, therefore, suggests 
that a follicular hormone be used in cases of Trichomonas 
vaginalis occurring in the postmenopausal period. 

In cases in which' an infestation of Ox 5 mris vermicularis 
is present, injections of a decoction of quassia \viLl remove 
the worms from the rectum. The worms must also be removed 
from the small intestine by the usual procedure of a light diet 
and the administration of castor oil followed by santonin. 

Since the etiology of lichen planus and circumscribed 
neurodermatitis is obscure, our treatment of these conditions 
is empirical. Lichen planus will frequently respond to intra- 
muscular injections of mercury or bismuth; however, lichen 
planus of the mucous membranes is often very resistant to 
treatment. One cc. of 1 per cent bichloride of mercury twice 
a week or 2 grains of bismuth salicylate once a week is often 
cflicacious in the treatment of lichen planus. The oral admin- 
istration of arsenic in the form of Fowler’s solution or pref- 
erably asiatic pills (Vn grain arsenic and 1 grain black pepper) 
IS at times beneficial in neurodermatitis. Topical applications 
I't antipruritic and stimulating ointments should be advised 
' he following prescriptions are useful: 


riicnol 
McniSol 
CcrnpliOT 
I :i-. .-ir.r O'.idc 


Gm. vet cc. 


• -q- s. ad 30 


3 

1 

3 
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Liq. carbonis dcterg, 
^Vmmon, mercury. . . 
Ung. boric acid 


Gm. vel cc. 


1 

1 

q. s. ad 30 


5 




Ung. picis. liq.. 
Zinc o.xide .... 
Starch powder. 
Diachylon oint 
Vas. alb 


Gm. vel cc. 

4 

4 

8 

4 

. . q. s. ad 30 I 


Roentgen therapy is especially useful in the treatment of 
lichen planus and circumscribed neurodermatitis. Careful 
consideration should be given to possible psychogem'c factors 
in cases of neurodermatitis and sedatives such as bromides or 
phenobarbital are especially helpful, but should not be given 
over long periods. 

Kraurosis and leukoplakic vulvitis do not respond to pal- 
liative measures. These conditions should be treated surgic- 
ally either by section of the cutaneous nerves or by vulvectomy 
in cases with extensive leukoplakia. 

With the rapid advances that are being made in endocrin- 
ology, it is probable that hormone therapy will prove beneficial 
in selected cases of pruritus vulvae. A follicular hormone 
should be tried in cases occurring at or after the menopause 
or when there is reason to believe that there is a deficiency 
of the estrogenic substaned. Davis"® obtained good results 
by the use of a follicular hormone in pruritus vulvae which 
occurred in association with senile vaginitis. 

Roentgen therapy is the most valuable single aid in the 
treatment of pruritus vulvae, but it should be emphasized that 
the roentgen ray is only an adjunct to the therapy of pruritus 
vulvae and does not obviate the necessity of a thorough in- 
vestigation of each case. In most instances, the patient ex- 
periences complete relief after three or four treatments, but 
in rare instances, the itching is aggravated by roentgen therap}'. 
This type of therapy must be used cautiously to avoid radio- 
dermatitis. The administration of a fractional dose of one 
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fourth of a skin unit at weekly intervals as devised by McK.ee’^® 
is the technic of choice. This will give relief in many instances 
for weeks at a time. Recurrences of the pruritus following 
roentgen therapy are frequent, consequently the patient will 
return or consult another physician with a request for more 
treatment. Because of this, the dosage and technic of previous 
treatments should be determined before further roentgen 
therapy is administered. One fourth of a skin unit may safely 
be administered once a week for eight to ten weeks. Irritative 
applications should not be used in conjunction with roentgen 
therapy. 

Vaccine therapy is of little value. It is probable that the 
good results obtained by Murra3r and others with this type 
of treatment were due to a foreign protein reaction rather 
than to a specific effect of the vaccine. These results could 
probably be obtained by the use of any other foreign proteins 
commonly used in the form of rmlk preparations, one of the 
most common being that of aolan. 

SUMMARY 

Many phases of this subject have necessarily been omitted. 
The more common conditions which may produce pruritus 
vulvae have been discussed and a few therapeutic suggestions 
which we have found helpful have been given. The physician 
diould consider pruritus vulvae as a sjunptora rather than a 
disease and should examine each patient thoroughly for sys- 
temic and local disturbances which may contribute toward the 
causation of this distressing symptom. This is an extremely 
complex problem and the results of our efforts are often dis- 
appointing; nevertheless a fair percentage of patients can be 
relieved if they are adequately studied. 
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THE TREATMENT OF HAY FEVER IN GENERAL 
PRACTICE 

I. M. Hinnant and Faheis D. Evans 


It has been estimated that from 2 to 3.5 per cent of all 
people suffer during some period of their lives with pollen 
aller^. One may casually assume that this figure is not im- 
pressive, but considering that in a city with a population of 
1,000,000 there are 20,000 people who have or who have had 
pollen allergy, more than a casual interest must be given to 
the large problem of giving satisfactory reUef to these sufferers. 

An increasing number of people with pollen allergy are 
rapidly becoming conscious of the recent strides in the allergic 
management of their problems. Likewise, many physiciSis 
each year are realizing the futiUty of attempting to give their 

tanum to the various hay fever remedies, such as nose droDs 

XmoSi"^’ ionization treatments and numeroui 
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equipment and facilities are adequate and then have the patient 
return to his family physician for supervision of the course 
of treatment. If tliis plan were not followed, the majority of 
patients with pollen allergy could not entertain any thought 
of treatment except with the usual local nonspecific measures. 

The purpose of this discussion is to present briefly the 
method of investigation and the plan of treatment observed 
in 400 patients with hay fever who were seen in the Depart- 
ment of Allergy during the past three years. The majority of 
these patients have not been under our personal care, but en- 
tered the clinic for diagnostic survey and advice as to therapy 
and then returned to their respective physicians for super- 
vision of the prescribed method of treatment. 

Most workers in allergy agree that the following requisites 
are necessary for pollen to produce hay fever and asthma: 

1. The pollen must contain an excitant of hay fever. 

2. The pollen must be wind-borne, as regards its mode of 
pollination. 

3. The pollen must be produced in sufficiently large quanti- 
ties. 

4. The pollen must be sufficiently buoyant to be carried 
considerable distances. 

5. The plant produdng the pollen must be widely and 
abundantly distributed. 

In Ohio and the surrounding section, there are three dis- 
tinct hay fever seasons, the tree, grass and weed seasons. The 
tree season begins about the last week in April, reaches its 
height tile last two weeks in May and continues through June. 
This produces a definite overlapping effect ufith the grass hay 
fever season. The trees fulfilling the requirements for pro- 
duction of hay fever are ash, black walnut, hickory, oak, pop- 
lar, elm, sycamore, birch, maple, beech, and ulllow. 

The grass hay fever season begins about the third week in 
May, reaches its height the third week in June, and tapers off 
gradually to a nonactive stage about the second week in July. 
The season of 1935 was definitely prolonged due to climatic 
conditions, pollen being present in the atmosphere in sufficient 
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quantity to produce hay fever until the first week in August. 
Many patients, therefore, gave a history of failure to note a 
rest period between the grass and ragweed hay fever seasons. 
The grasses producing hay fever in Ohio and surrounding sec- 
tion are orchard grass, June grass, red top and timothy, and 
it is generally conceded that the latter is most abundant and 
produces more trouble. It is routine with many workers to 
use a large percentage of timothy pollen antigen and a smaller 
percentage of the antigen prepared from tire other three hay- 
fever-producing pollens. Grasses other than those mentioned 
are, in our experience, of little clinical significance in this 
section of the country. 

The fall hay fever season begins approximately August 10 
or IS, according to weather conditions. Giant and short rag- 
weed produce at least 95 per cent of the pollen appearing in 
the atmosphere during August, September and October. In 
Ohio and the surrounding sector, we see poUen-producing 
weeds which are active excitants of hay fever, but the scarcity 
of such weeds prevents them from being a factor in the produc- 
tion of clinical hay fever. In making daily pollen counts pVer 
a period of three years at the Cleveland Clinic, we have not 
been able to recognize and identify any type of weed pollen 
other than ragweed. Clinical study likewise emphasizes the 
fact that immunization to ragweed antigen produces excellent 
clinical relief if odier allergy is controlled. We routinely in- 
clude in our studies, pollen tests for goldenrod, English plan- 
lain, Chenopodium, marsh elder, Sorrel family, Russian thistle, 
cocklebur, corn, wheat, rj^e and we often note reactions, but 
no direct relationship to the patient’s problem can be estab- 
lished. 

lluring the past three years, we carried out daily pollen 
ennuis according to the standard method adopted by Mr. O. 
1 • Ihirham. Chief Botanist, Abbot Laboratories. These daily 
counts have been of extreme value in interpreting hay fever 
symptoms during tlie active season. Likewdse, they have been 
'J- uahle in attcmjning to regulate the dosage of pollen antigen 
‘ -’.line ihc h.ay fever season, particularly in the patients who 
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were treated by tlie coseasonal method, when doses of antigen 
are necessarily very small and injections frequent. The great- 
est value of daily pollen counts is knowledge concerning the 
plants producing pollen in the surrounding section as -well as 
the type, abundance, time of appearance and disappearance of 
pollen in the atmosphere. 

APPROACH TO ALLERGIC PATIENT 

One immediately raises the question of proper approach to 
the problem of tlie patient with pollinosis. One dictum de- 
serves emphasis — each patient with allergy must be individual- 
ized, both in regard to investigation and to treatment. Work- 
ers in allergy recognize the importance of standardized, reliable, 
potent extracts for skin testing, and they agree that such study 
is dependent upon minute detailed searching and that consider- 
able time and effort are necessary to secure satisfactory re- 
sults. The average physician feels that he cannot afford the 
outlay of materials for allergy investigation, nor does he have 
time for complete allergy investigations. Failure usually re- 
sults when investigation is carried out with a limited number 
of allergens that were purchased as a special offer by some 
commercial supply house, and again failure in therapy results 
in the average patient who has received the 12, 15 or 20 in- 
jections supplied by tlie commercial house as an adequate pre- 
seasonal method of pollen hyposensitization. It is therefore 
imperative that further plans of study and treatment in these 
hay fever and asthma sufferers are necessary. We believe that 
the results gained by the concurrent efforts of a completely 
equipped diagnostic unit with the patient’s private physician 
should result in an increase in the number of patients who 
secure satisfactory relief of symptoms. 

The all-important question of etiology reaches a pinnacle 
in the consideration of seasonal hay fever and asthma. Fre- 
quently the multiplicity of offending factors and the determina- 
tion of their relative importance is the keynote in the plan of 
treatment. There is no substitute for complete and thorough 
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investigation of these patients, and we feel that a definitely 
higher percentage of good results will be the reward if this 

procedure be made imperative. 

A carefully detailed history relative not only to the present 
illness but also a general systemic review, should^ always be 
recorded. By contact with a large number of patients and a 
constant review of their histories, one realizes the many and 
varied factors which may influence the future health of the 
hay fever patient. If these essentials are recorded in a care- 
fully taken history, they serve as the guide posts to the most 
advantageous procedures to be followed in the solution of the 
individual’s problem. Every patient should have a complete 
physical examination, routine laboratory work which includes 
a red and white blood cell cormt, a differential count, blood 
Wassermann, blood sugar determination and urinalysis. The 
red hlood cell sedimentation rate is indicated if any suspicions 
are aroused that an infectious process may be present in con- 
junction with the allergic state. The close relationship be- 
tween the upper and lower respiratory tract in itself justifies 
a routine .t-ray examination of the chest. Consultation with 
a nose and throat specialist and the conservative corrections 
of obstructive nasal conditions should never be omitted. Me- 
chanical barriers such as a deviated septum, spurs and nasal 
pol\^s will prevent a satisfactory response to immunization, 
h is true that no intranasal surgery should be carried out until 
the allerg\' is definitely under control, but after control is 
established, any opportune time may be elected for well-chosen 
i^urgical procedures. 

Tile choice of the method of skin testing is a matter to be 
decided upon by tlie allergist after the completion of the pre- 
bniiiiar}' e.vaniination. Some workers limit themselves to only 
"ne technic while others use both the scratch and the intra- 
cutaticous methods. A certain number of skins “flare” to all 
substances used intracutaneously and therefore it is impossible 

interpret rcacU'ons. There are also a number of skins which 
to show any reaction whatever to the scratch method and 
the use of the intracutaneous technic. 
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THERAPETTriC METHODS 

In pollen allergy, sensitivity to pollen is the largest fac- 
tor. Only a few patients have the opportunity of visiting pol- 
len-free areas and it is obvious that one cannot eh’minate the 
pollen of hay-fever-producing trees, grasses, and weeds. De- 
sensitization to the specific offending pollen therefore is im- 
perative. Is it acknowledged among workers in allergy that 
pollen desensitization by the accepted methods will give 90 
per cent of sufferers an adequate relief of S 3 unptoms? What 
methods are to be adopted to carry out therapy which results 
in such excellent clinical relief? It has been noted previously 
tliat each patient must be individualized, both as to investiga- 
tion and to therapy. Complete survey of the patient’s problem 
is necessary; this includes not only tests for pollens of sus- 
pected trees, grasses, weeds, but also a careful interpretation 
of the allergens other than pollen, and strict adherence to the 
prescribed routine of elimination or desensitization. Occa- 
sionally, we have seen a patient with seasonal hay fever and 
asthma who could not be desensitized, but who had very little 
discomfort during the pollen season because be bad strictly 
eliminated all epidermal, inhalant and food substances to which 
he was found sensitive. This is not the method of therapy to 
be advised, but it doe5 illustrate the point that allergens other 
than pollens play a part in the production of patients’ symp- 
toms. For this reason, we stress the advisability of a strict 
allergic regimen, particularly before and during the active hay 
fever season. 

Three methods of therapy may be used in desensitization 
procedures — coseasonal, preseasonal, perennial. 

Coseasonal Desensitization, — The patient who is seen at 
the onset or in the middle of the hay fever season and who 
has had no form of therapy presents a difficult problem. For 
many years, it was considered undesirable to begin treatment 
during the active hay fever season, but in recent years, many 
workers have adopted a plan of coseasonal treatment which is 
devoid of any danger to the patient, and results in satisfactory 
relief of symptoms in from 60 to 70 per cent of the cases. The 
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first procedure with the untreated patient suffering acute y 
with hay fever and astlima is to completely investigate the a - 
lergy, prescribe a strict routine, limit activities, prescribe mi 
symptomatic measures and insUtute very small doses of pollen 
antigen at frequent intervals. The doses of pollen antigen 
under these circumstances deserves more tlian a casual note. 
The initial dosage should be from 5 to 30 pollen units (0.05- 
0.3 cc. 1:10,000 solution) with repeated injections at one- or 
two-day intervals, gradually increasing the dosage to not more 
than 80 to 100 pollen units. As the season advances, an opti- 
mum dosage of 150 or 200 units may be used, but in our prac- 
tice, we never use more than this amount. Such minute doses 
of antigen given two to three times a week ivill result in excel- 
lent relief of symptoms. More care should be exerted and 
smaller dosage should be administered if one is dealing with 
hay fever and bronchial asthma. The asthmatic tends to get 
an overdosage very easily, with consequent intensification of 


symptoms. 

Preseasonal Desensitization. — ^hlost physicians use the 
preseasonal method of desensitization. The patient reports 
to the physician two, three, four or five months before the ex- 
pected hay fever season begins. Allergy tests are made and 


treatment is carried out with pollen extract based upon the pa- 
tient’s historjf, results of skin tests and knowledge of the 
patient’s environment. Treatment is instituted with small 
doses of pollen antigen, 10 to 30 units and the dosage is in- 
creased at each injection unless an undesirable reaction is ob- 
tained. until an optimum dosage is reached for the individual 
jiaiienl. This is usually between 3000 and 6000 units of pollen 
antigen. With the onset of the hay fever season, the dosaee 
decreased to approximately 2000 to 3000 pollen units 
ma.ntained at this level until the active pollen season ends 
3hc muculauons are .given at inlerrnls of twice a week until 
•> ^ub-tantml dosage is obtained and then continued at w m 
™. rvnU umil the do* of the hoy fever sea"o„ Crf/ 
iv^'M ahonal method of treatment, excellent results are 
m iroar 70 to SO per cent of cases. ^ obtained 
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Perennial Desensitization. — Today, many ivorkers are 
advocating the perennial method of desensitization in the treat- 
ment of pollen allergy. A close analysis of opinion concerning 
this method discloses no points of disfavor and many advan- 
tages. Briefly, the advantages may be stated as follows: 

1. Intensive preseasonal or coseasonal treatment is avoided. 

2. The tendency toward unfavorable local or systemic re- 
actions is decreased. 

3. Contact between patient and physician is established 
and maintained throughout the year. The value of this fea- 
ture can hardly be overestimated. Many deviations of a pa- 
tient’s health from normal may be corrected in the early stages 
if he is under the close observation of a physician. We have 
also found it opportune in a number of patients taking the 
perennial method of therapy to institute other measures of de- 
sensitization, particularly to house dust in the domestic and to 
bacterial vaccines in the patients who e.xhibit a definite tendency 
to upper respiratory tract infections during the fall, winter 
and spring seasons. Because of climatic conditions during 
winter months, Cleveland and the surrounding sector offer 
splendid opportunities for therapeutic measures directed toward 
controlling respiratory conditions. Every effort expended in 
this direction promises a more normal state of health and, 
indirectly, more satisfactor}'^ results with allergy control. 

4. Treatment may be instituted at any time of year; this 
enables the phjfsician to distribute his work more evenly 
throughout the j^ear and to avoid a preseasonal or coseasonal 
rush of hay fever sufferers. 

5. Perennial desensitization permits the patient privileges 
of vacation and travel. Most patients seek vacation during 
the summer or early fall months when pollen is heaviest in the 
atmosphere. The perennial method of therapy presents a con- 
venient aid to the patient in this respect. 

6. The final point of advantage and probably the one of 
greatest significance in control of pollen allergy, is that the 
perennial method of desensitization offers some promise of a 
permanent immunity. One does not work with bay fever and 
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asthma patients for any length of time before he realizes that 
this is the point of interest to the patient. That permanent 
immunization can be effected in a large percentage of patients 
if thorough and consistent therapy is carried out is beyond, 
any pale of doubt. Walker^ reports cures in 26 per cent of 
his patients after preseasonal treatment extending over a period 
of 3'ears. If excellent results are obtained with preseasonal 
desensitization over a period of years, perennial treatment 
should jdeld equally good or superior results. Observation of 
a large group of patients receiving the perennial method of 
therapy over a period of years will answer this question. 

A certain percentage of patients with pollen allergy report 
for allergy investigation during the fall and winter seasons for 
hay fever, asthma or some other allied allergic state and begin 
the perennial method of therapy. However, the majority of 
patients enter the all-year method of treatment after an in- 
tensive preseasonal or coseasonal course of therapy has been 
followed. Instead of discontinuing dosage, the patient con- 
tinues to take pollen antigen injections at weekly intervals, 
the dosage being gradually increased to a maximum level which 
ma\’ be any amount between 3000 and 30,000 pollen units, 
depending upon the individual case. It is agreed that the 
results in an individual problem do not depend upon giving a 
huge amount of pollen antigen, but rather upon the reaction 
of the patient to immunization procedures, regardless of the 


amount of antigen employed. Injections are best continued 
at weekly intervals through the first y^ear of therapy. Less 
fiequcnt intervals may be employed in the late years of pollen 
therapy . but the interval should never be greater than two 
weeks. In this respect, we differ with the commercial supply 
heuves, who arc extensively advertising their pollen extracts 
•or ihc perennial method of desensitization, and advising that 
oiieciions be given once a month. Satisfactory immunity can- 
•'"5 be obtained with such infrequent injections. 

t eriain points should be emphasized in regard to the tech- 
■ oi p(qicn therapy. Too severe local reaction or any sign 
' Am.qnnni of systemic reaction should be avoided. Signs and 
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symptoms of constitutional reaction indicate shocking of the 
tissues and not stimulating immunity. It is far more advan- 
tageous to give a subreaction amount of pollen antigen through- 
out the course of tlierapy than to encounter one general reac- 
tion. If such a reaction occurs, the dosage should be decreased 
to a safe level, several injections of this amount being given 
and tlien the dosage should be gradually increased again. 

The possibility of giving the pollen extract intravenously 
should be avoided. By careful aspiration of the syringe after 
the needle is placed in subcutaneous tissues, this possibility as 
a rule, can be entirely eh'minated, but occasionally an error in 
overdosage is made. Immediately, a tourniquet is placed above 
the site of injection; a 1:1000 solution of adrenalin is injected 
in and about the site where pollen antigen was given and small 
amounts of epinephrine are injected into the opposite arm. 
After a few minutes, the tourniquet is slightly loosened for a 
few seconds and then reapplied. The tourm’quet is alternately 
tightened and loosened for a period of thirty minutes, permit- 
ting small broken doses of antigen to reach the vital tissues. 
The patient should be kept under observation for a period of 
two or three hours, and if discharged, very complete instruc- 
tions should be given to tlie patient or relative for the use of 
adrenalin in case a delayed reaction occurs in six, twelve or 
twenty-four hours. Many serious reactions can be avoided by 
the use of this simple technic. 

Patients who have received injections of pollen antigen 
should be kept in the office for twenty or thirty minutes in 
order to observe and control any constitutional reaction. If 
reactions are to be noted, they will usually occur in this period 
of time. 

The question of securing potent and reliable pollen extracts 
for testing and treatment purposes arises. Many commercial 
supply houses offer perfectly satisfactory^ antigens in stand- 
ardized dilutions for therapy in the average case. The antigens 
are usually prepared in groups, such as the “Spring tyqie,” the 
“Fall type” or a mixture of the two. One immediately recog- 
nizes the limitations of this tyqie of therapy and the lack of 
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individualization for each allergic patient; furthermore, no 
complete allergic survey has been made, and no correlation is 
possible between the clinical history and suspected allergens. 
It is conceivable that any method of therapy directed along 
these lines would result in satisfactory relief in the average 
patient, but would fail in the patients whose conditions deviated 
from the normal. 

hlany physicians have availed themselves of diagnostic 
allergy units whereby complete investigation may be carried 
out, treatment sets of pollen antigen may be prepared accord- 
ing to correlation of chnical history, skin reactions to pollens, 
and a thorough knowledge of the pollen flora in the patient’s 
environs. In this way, not only are more accurate methods 
used in planning therapy, but the patient is given the oppor- 
tunity of availing himself of knowledge concerning his own 
allergic state, and regarding allergic factors discovered in 
testing, and he is also stimulated to study his allergic prob- 
lem. Practically all workers in allergy prepare their pollen 


extracts and supply treatment sets to the family physician; 
these are accompanied by detailed instructions regarding the 
administration and suggested schedule of dosage. Such a plan 
of cooperation between the allergist and family physician as- 
sures the patient of keener interest in his problem and ulti- 
mately, of more successful relief of svnnptoms. In the past 
three years, we have followed this plan of cooperation with the 
family physician in more than 300 patients. Results in this 


Troup of patients have been very' gratifying, and a high per- 
ronlagc have secured satisfactory' reUef of symptoms. It is 
needless to state that the average hay fever sufferer is de- 
pendent upon his family physician for ulUmate control of his 
problem and we believe tlie results obtained by the concurrent 
;md cooperative efforts of a central diagnostic aUergy unit 
n ah the pauenfs private physician %vill Rad to a better knowl- 
> -i^e .md control of the pollen allergy' problem. 

hecardless of every effort, a certain percentage nf ^ 

;■ ■■' I;.- f.mnd „1,„ have discomtorling hay [evef zni al^ 
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A discussion is incomplete without some mention of measures 
to afford relief of the acute symptoms. 

If tiie patient has rather acute symptoms, the following 
measures should be considered. Limit activities, avoid undue 
exercise, heat, fatigue, stay out of the country, off golf courses, 
by all means avoid swimming and do not drive more than 
necessary. Eat lightly, carefully check the diet for known or 
suspected food allergens. If any uncertainty exists, eliminate 
common food allergens such as wheat, eggs, milk, potatoes, 
tomatoes, etc. Insist on normal gastro-intestinal elimination. 
.Avoid flowering plants; check house for any possible flowers 
and remove these and have the room thoroughly cleaned. 
Avoid contact with house. dust and smoke-congested rooms. 
Remove from environment any known or suspected epidermal 
or inhalant allergen. Beware of cosmetics, use the nonallergic 
brands of cosmetics that can be obtained at any good pharmacy. 
In effect, keep in mind that any substance may be aggravating 
the patient’s symptoms. 

Drug therapy is necessarily limited, and when employed 
should be mild. 

Eye drops of the following composition are helpful; 


Holocain hydrochloride • Kr- >i 

Zinc sulphate gr- 1 

Adrenalin 1 : 1000 Si 

Distilled water q. s. ad 5 i 


Sig. 2 to 3 drops in each eye three to four times a day. 

Eye washes of boric acid solution or normal saline serve 
to relieve the average sufferer. If edema of the conjunctiva is 
marked, 10 drops of a 1:1000 solution of adrenalin added to 
an eyecup of normal saline solution gives good relief. Shaded 
glasses are quite helpful. Ice- water compresses applied to 
eyes several times daily will allay irritation and give a sense of 
comfort. 

The nasal passages are best untreated unless symptoms are 
severe. In this case, a nasal spray of 1 per cent aqueous solu- 
tion of ephedrine sulphate with 5 grains of metycaine to 1 
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is helpful. If the patient is irritated by ephedrme, 

ciirh as 2 DCr 


ounce, IS neipiui. n uic paPLv.AAu a • 

best to resort to a weak solution of cocaine, such as 2 cent 
cocaine hydrochloride which is used as a nasal spray. Under 
■no circumstances is local nasal medication to be u^d unless 
the patient’s discomfort demands such tlierapy. Oily solu- 
tions such as nose drops are as a rule irritating. It is always 
adwsable to use an atomizer in order to secure a more uniform 
distribution of the medicament to all surfaces. 

For oral administration, preparations of ephedrine, atropine 
and aspirin are commonly used. Before prescribing drugs, the 
patient should be carefully questioned as to knowledge of any 
drug sensitivity. It is easily recognized that oral administra- 
tion of any drug in doses that will not produce toxic effects 
can be of only limited value to the patient who has severe hay 
fever or asthma. In our experience, drug therapy by the oral 
method is of little value, although one may find the exceptional 
patient who responds nicely to small amounts of the drugs 
mentioned above. 

\Mien the patient with pollen asthma is acutely ill, bed 
rest is imperative. All of the preceding cautions should be 
exerted fully, particularly the necessity for a liquid or light 
diet, plenty of hot drinks, good gastro-intestinal elimination, 
care of any possible inhalant or food allergens. Ephedrine or 
Mdiedrine and amytal may control the paroxysms. The use 
of a 1.1000 solution of adrenalin hypodermically, as neces- 
or the use of the newly marketed adrenalin 1:100, in- 
la mg the fine mist from the nebulizer is indicated in the more 
M-\ere y lU patients. There is no advantage in withholding 

'inothfr"i' patient to suffer one paroxysm after 

•motlr r because thts tends only to exhaust and weaken him. 

•« mv ^exer! prevent 

^■^iv'dkanrouraS"^' morphine is usu- 

oi the ca.’e- P'"!® ^ in almost 100 per 

ThV.i questionable value in the 

and anxiety. The best form of therapy 
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is tlie institution of investigation and control of the patient's 
allergic problem to prevent such a recurrence in the future. 

CONCLUSIONS 

1. The treatment of hay fever in general practice should 
be under tlie direction of a well-trained allergist. 

2. The patient should have a complete and thorough in- 
vestigation. 

3. The general practitioner is the ideal connection between 
the central diagnostic unit and the patient with hay fever. 

4. A plan is outlined which has been a great aid in gain- 
ing tlie close cooperation of the patient. 

5. The most common cause of failure in the treatment of 
hay fever is the presence of other unrecognized sensitivities 
in the patient. 

6. The innumerable forms of nonspecific therapy are 
rapidly being discarded with the further development of spe- 
cific treatment. 

7. The early inauguration of the allergic management of 
patients with hay fever offers the only assurance of the con- 
trol and prevention of bronchial asthma as a complication of 
hay fever. 

8. The three methods of treatment of pollinosis are dis- 
cussed — coseasonal, preseasonal and perennial. Our obser- 
vations lead us to believe the perennial method to be most 
efficient. 
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FOOD ALLERGY IN MILD AND SEVERE CYCLIC VOMITING 
I. M. HrNNANT AND L. J. HaLPIN 


In 1882 Gee’^ published a paper entitled '"On Fitful or 
Recurrent Vomiting” and presented the results of his studies 
of 9 children suffering with this condition. His opening state- 
ment may well be quoted; “These cases seem to be all of the 
same kind, their characteristic being fits of vomiting, which 
recur after intervals of uncertain length.” Little did he per- 
ceive die interest and study that this symptom-complex would 
command in coming years, nor the controversy that has arisen 
among workers concerning etiologic factors. Gee described the 
outstanding sjTnptom, vomiting, and noted the lack of perio- 
dicity of attacks. He also called attention to the presence of 
clay-colored stools during the attacks in some cases. 

Recurrent vomiting is classified as a disease of the stomach 
by many textbooks. It is not a disease, particularly not of the 
stomach, but it is a symptom-complex in which the .majority 
of symptoms are manifestations of gastro-intestinal disturb- 
ances, the etiology' of which is obscured by the lack of knowl- 
edge concerning the assimilation of faulty metabohe products, 
the mechanism of absorption and the means by which such 
a imofound toxemia is produced in tlie body. That recurrent 
vomiiiiig in children is a result of a profound toxemia is sup- 
poru'd by many points, evidenced by symptoms, physical find- 
.ind tlic clinical course of the patient. 

^ Fydic or recurrent vomiting occurs frequently, although 
'Ih' uue nauirc of the condition often is not recognized. The 
‘"nduion is characterized by recurring attacks of vomiting 
nrcuv at regular or irregular intervals of days, weeks’ 
'■ Inine initiated without any adequate exciting cause’ 

lOJT ’ 
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and terminating spontaneously, leaving the patient in a state 
of profound prostration. The duration of the active stage 
characterized by vomiting, fever and prostration is usually one, 
two or tliree days, although Uie prodromal period and the 
period of recovery lengthens the attacks to three, four, live, 
six or seven days. 

This condition occurs with equal frequency in boys and 
girls. The onset is usually between the ages of two and four 
years, but may date back to infanc 3 ^ The physical character- 
istics are often distinctive, denoting a delicate constitutional 
make-up, a highly nervous temperament and a tendency to 
lack of muscle tonus with increased vasomotor reactions. 
Much has been said of the inherent neurotic tendencies indi- 
cating characteristics as noted above. Certainly, one can 
recognize a more sensitive, nervous response in tliese children, 
and often one can elicit the possibility of a functional back- 
ground in the parents. 

The symptoms are typical. The prodromal stage is char- 
acterized by anorexia, lassitude, rings under the eyes, irrita- 
bility and a sense of discomfort in the epigastrium. After a 
period of from twelve to twenty-four hours, there occurs the 
active stage of extreme nausea, vomiting, elevation of tempera- 
ture, prostration, abdominal discomfort, constipation or diar- 
rhea. Vomiting occurs at frequent intervals, usually from 
one-half to every three or four hours. The vomitus is usually 
composed of mucus, it is stained deeply with bile and occa- 
sionally it is blood-streaked; this apparently is due to the vio- 
lent emesis. The temperature is elevated and may ri.se to 104 
or 105° F. Within twelve to twenty hours, the exhaustion F 
quite marked, dehydration is noticeable, and stupor is apjiar 
ent. Then recoverj' begins, but is drawn out o\’er a period of 
a few days, this stage being marked bj' apathy toward food 
and by fatigue and languor. Between attacks, the child en- 
joys normal health e.xcept for mild gastro-intestinal symptoms 
such as epigastric cramps and constipation, fatigue, and a con- 
stantly variable appetite. 

Physical findings other than prostration, fever, dehydra- 
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lion, tachycardia, hyperpnea and pallor are few. The ab- 
domen is usually distended early in the course of an attack, 
but later it is flat, exhibiting generalized tenderness due to 
vdolent emesis more than to gastro-intestinal pathology. Ex- 
amination of the stools in some cases reveals a lessened bile 
content; mucus is noted occasionally and rarely are there any 
evidences of blood. Laboratory studies give results of a con- 
sistent nature. Leukocytosis is a constant finding. Hypo- 
glycemia, lowering of the bicarbonate content of the plasma, 
and acetone bodies in the blood and urine have been reported. 
The urine is necessarily scanty. All findings return to nor- 
mal wth cessation of symptoms and the child progresses in a 
normal manner until the advent of a similar attack. 

Analysis of symptoms in a child with severe cyclic vomit- 
ing suggests more than a casual relationship between this 
symptom-complex in childhood and the occurrence of migraine 
in the adult. In our series of cases, hemicrania was not an 
infrequent symptom. In the older children, gastro-intestinal 
symptoms became less severe and cerebral symptoms more 
marked in direct relationship to age. In a recent review of 
cases of migraine, some of the patients gave a history of recur- 
rent attacks of vomiting in early childhood. A more carefully 
eliched histor)' would probably reveal that an even greater per- 
centage of patients experienced such a symptom-complex in 
childhood. 


No effort is made to explain the mechanism by which pro- 
tein substances reach the tissues. That there exists some un- 
dcmonstrable biliary dysfunction permitting the passage of 
tm'^pht protein substances into the blood is \vithout question 
t IS likc^^^se conceivable that there exists an increased permea- 
"hty of the intestinal mucosa, and with any degree of intPc 
'"'..1 ..a* „r rover., peristalsis, an overload of i 

I’rouin substances or faulty metabolic products is thrown 
circolariorr, reaching the tissues as Lns lLtr “ 

y''™ toacion. That cyclic vontiting , sJt of"™* “ 
is beyond pale of doubt. Ve nrod" 
by anorexia, restlessness, i™tability, tagnor, ae’’Sy 
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appearance of fev'er, tlie active state diaracterized by epigastric 
discomfort, gaseous distention, cramps, colic, often diarrhea, 
nausea and extreme emesis which lasts from twenty- four to 
fort^'^-eight hours, and the final stage, with severe exhaustion 
and profound prostration followed by a slow and gradual re- 
turn to a normal state within a period of several days, strength- 
ens the contention that such a clinical picture could only result 
from severe toxemia. What part food allergy plays in influ- 
encing tlie precipitation of this chain of symptoms, or food 
allergens in rendering the intestinal mucosa permeable to die 
passage of toxic products to die tissues cannot definitely be 
determined at diis time. Our studies lead us to believe that 
severe cyclic vomiting is largely influenced by food allergy and 
relief of symptoms can be obtained with control of allergy. 

Because of the results which we have secured in the treat- 
ment of 20 padents widi cyclic vomidng, we desire to report 
our findings and to emphasize the importance of food allergy 
in die production of this symptom-complex. 

These patients were referred to die Allergy Department 
because of die major symptom-complex of recurrent vomiting 
or for investigation of associated condidons that were thought 
to be due to allergy. It is interesting to note that a number of 
these patients were referred from other departments in* the 
clinic, impressions or diagnoses having previously been estab- 
lished without a consideration of recurrent vomiting. Two 
patients were referred from the Genito-Urinary Department 
because of impressions that led to diagnoses of recurring pyel- 
ids. Complete investigation between and during attacks did 
not suggest any connection between the genito-urinary tract 
and the symptom-complex. Following a complete allergy in- 
vestigation, a regimen based upon the results of the allergic 
studies gave complete relief from symptoms. In one case, a 
diagnosis of intermittent gastro-intestinal obstruction had been 
made. Complete survey of the patient’s problem including 
roentgen study of the gastro-intestinal tract did not suggest 
any definite lesion but complete relief was secured following 
the institution of a regimen based upon the results of our 
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Studies for allergy. A few of these cases were seen originally 
in the Department of Ophthalmology because tire parents be- 
lieved that eye pathology, particularly ocular muscle imbal- 
ance, could produce the symptoms noted. The majority of pa- 
tients were referred for allergy investigation after other causes 
had been excluded and in the belief that food allergy might 
be a large factor in the production of symptoms. 

Certainly, the most valuable aid in establishing a diag- 
nosis of recurrent vomiting is a carefully elicited history. 
The history must include a thorough summary of the nature of 
the attacks, their frequency, the physical state during and the 
condition of the patient between attacks, faulty eating habits 
and any tendency toward nervousness or environmental fac- 
tors which might have a bearing on the present illness. No 
less important is the careful inquiry into the frequency, severity 
of recurring respiratory infections and their relation to attacks. 
Our experience leads us to believe that respiratory tract in- 
fections play a minor role in precipitating attacks. A com- 
plete review of symptoms which may be due to disturbances 
in the various systems will be of further aid in establishing or 
excluding any possible causative influences. We believe that 
the clinical picture is a very definite one, and that if one fol- 
lows the trend of symptoms as noted above and evaluates the 
characteristic physical findings, errors should not be encoun- 


tered in firmly establishing a correct diagnosis. 

A painstaking history regarding the possible presence of 
nllergx’. particularly food allergxq is imperative and through 
this, one may obtain knowledge as to whether or not the patient 
is an allergic individual. Such positive information is strength- 
ened by the presence of a strong family history of allergy 
t(Ttainly. a review of the personal and family history for the 
presence of any knoxvn allergy which is producing cutaneous 

iim iract manifestaaom 
> 'll add sroaily to Ac ralomiation concerning the nature ot 

r ill„e» and Inrlher knorfedge relative to causative 


The rarclully elidted histor,- and Aorough pht^ica, exami- 
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nation usually enable the observer to establish a definite diag- 
nosis. However, in a certain percentage of cases, questions 
arise concerning the possibility of organic lesions, particularly 
of the genito-urinary and gastro-intestinal tracts. In such in- 
stances, more thorough and complete examinations by :r-ray 
and other laboratory procedures are necessary to exclude these 
factors. Likewise, examination of the eyes, roentgenograms 
of tlie chest, and any other studies which will exclude any con- 
ditions exerting a direct or indirect influence should be per- 
formed. In our studies, we include complete examination of 
the blood, blood sugar, blood Wassermann, urinalysis and often 
red blood cell sedimentation rate, if there is any suspicion 
that an infectious process is present. 

TESTS FOR ALLERGY 

It is customary to employ the scratch method of testing for 
allergens in the majority of cases. By the use of this method, 
sufficient information may be obtained in a small percentage 
of patients and certainly one avoids any dangers of constitu- 
tional reaction. Workers in the field of allergy grant that only 
a small percentage of patients will exhibit positive reactions 
to allergens by the scratch technic, and this is particularly 
true in patients in whom food allergy is the major problem. In 
the group of children of sufficient age to permit use of the intra- 
cutaneous technic, further investigations with direct testing 
usually give sufficient information regarding causative factors. 
We have not experienced poor and unreliable results in test- 
ing for food allergy as some workers have stated, but find our 
results most promising. 

In many patients who present the symptom-complex of 
recurrent vomiting, the age, or mental or physical qualities 
have prevented the direct methods of testing. In this group 
of patients, the indirect or passive transfer method of testing 
becomes indispensable. In our e.xperience, the passive trans- 
fer method has been of greatest value where the following 
conditions exist: 
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1. In children where physical and mental shock render 
direct methods of testing inadvisable. 

2. In patients with severe cutaneous lesions, where exten- 
sive involvement and often lichenification of skin renders sites 
of injection impossible. 

3. In the group of patients who present a generalized hyper- 
sensitive, nonspecific response to any substance applied. This 
response probably is due to trauma and release of histamine- 
like bodies locally and it is not infrequently seen in cases of 
eczema and urticaria. 


4. In the acutely ill patient. 

The passive transfer method of testing presents no tech- 
nical difficulties. By taking sufficient blood from the allergic 
patient to be tested; we do not experience any limitation of 
tests, but on the contrary find opportunity to check question- 
able or suspected allergens repeatedly. It is obvious that 
in nitely more time, detail, and flawless technical work is in- 
^ 0 ved in such a procedure. In the 20 cases of recurrent vomit- 
mg presented in this discussion, investigation for allergens was 

uilhlr' / “ W- 0” findings 

St n'“. T '““”8 that the results 

Xd“" S “ " direct 

^ “'drods of testing 
corning the allergic TeactiL^'^S^hf^^^^i information con- 
I'on of methods result in fpJi ’ , combina- 

furiher investigation thrm instance occurs, 

individual or stock tvne eUmination diets 

fyn* response, as recom^p’ ^ a digestive leuko- 

is of undeniable value.^ ^ Vaughn, ^ gives information 

'nated since Januan^TdM ^‘^“ting have been 

comprises 10 per cent of the interesting that this group 
disease during this period" children treated 

■* ' r>ne with the frequent orr, itself, im- 

average age of our patienS""'"^ condition. 

1 patients was seven and one-half 



^93S I. M. irtNNyVNT, L. J. HALPJjV 

3 'cars. In several of tliese patients, symptoms had been pres- 
ent since infancy, and in others the complaints had appeared 
comparatively recently, the average duration of s 3 Tnptoms 
being three and three-fourths years. The positive family his- 
tory of allergy which was found in 13 or 65 per cent of these 
patients is approximately the same as that in any allergic con- 
dition occurring in children. 

Fifteen or 75 per cent of the patients with cyclic vomiting 
exhibited clinical manifestations of allergy. These were al- 
lergic rhinitis, asthma, urticaria, allergic conjunctivitis, and 
eczema. The diagnosis in these cases can usually be estab- 
lished by a carefully elicited personal and family history, phys- 
ical examination and allergy investigation. 

Complete and thorough skin tests with from 120 to ISO 
extracts were carried out. In 10 or 50 per cent of the cases, 
the passive transfer method was employed. In cases where 
limitation of testing was encountered, we have found that the 
group type of food extracts is valuable. 

The physical findings, at the time of the patient’s visit to 
the clinic were negative in 14 instances. Of these 14 patients, 
diagnoses of pyeh’tis had been made previously in 2 instances. 
During the time these 2 patients have been under our obser- 
vation, no evidence either by laboratory procedures, roentgen 
examination or complete genito-urinary investigation has been 
revealed which would substantiate such diagnoses. 

Physical examination revealed evidence of associated patho- 
logical conditions in 6 or 30 per cent of the total number of 
patients with cyclic vomiting. Three of these patients had 
h 3 ^ertrophied tonsils and adenoids, 1 was suffering from mal- 
nutrition, 1 had rickets, and 1 had a deviated nasal septum. In 
only 7 of these patients, or 35 per cent, did we find it necessary 
to employ complete gastro-intestinal roentgen studies to ex- 
clude any possible organic lesions, and in each of these seven 
cases, the findings were normal. 

The routine laboratory tests were employed. In 9 of the 
20 patients, or 45 per cent, the blood eosinophilia varied from 
2 to 11 per cent. 
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It is of interest to note the foods to which these patients 
were found to be sensitive. As in oth6r allergic states due to 
food allergy, the foods comonly included in the daily diet are 
identified as causative factors. Milk, grains ^particularly 
wheat — eggs, white potatoes, chocolate, beans and peas, toma- 
toes, spinach, bananas, apples and oranges were noted as causa- 
tive agents in the order named. In no instance was one food 
alone recognized as the offending substance, although in sev- 
eral instances, the clinical history and the degree of skin reac- 
tion definitely indicated that 1, 2 or 3 foods were major of- 
fenders. Our efforts in dietary control have been directed 
toward complete removal of all offending substances for a 
strict trial period which varied from three to six months, de- 
pending upon the individual problems. After clinical relief is 
obtained, a more liberal type of dietary management is per- 
mitted. Such a procedure shows promising clinical results. 


Elimination of offending food substances from the patient’s 
diet is one phase of management. Adequate and palatable 
substitutes is another and deserves more than a casual thought. 
In outlining the regimen for the allergic patient, we believe 
tliat minutely detailed instructions concerning adequate sub- 


stitutes, planning of menus and recipes for the preparation of 
jwlatable dishes are indispensable. In this respect, we utilize 
Ibe facilities of our Dietary Department and have received 
favorable encouragement from the patients and parents as 
ncll. Certainly, we feel that too much stress cannot be placed 
on this phase of the problem, men milk is eliminated, not 
"J'ly arc suggestions given regarding adequate caloric Teplace- 
ment. but directions are given for the inclusion of generous 
qnaniitics of calcium, phosphorus and vitamins A and D as 
long as milk is witlrheld from the diet, men wheat is elimi 
'wu-d u is necessarv- not only to prowde adequate and palat- 
•■I'k lueadstufis from the grains permitted, but also to Lure 
- omeumt intake of vitamin B through the concentrated vi 
b products. The eliminaUon of wheat curtails the in 
L.kt. 01 whole gram cereals, one of the largest t • 

b '.n rim child's diet and therefore, the=e protective ° 

l.. .uppr,c.d. 0 „. dinta, re.d.u taLletattr.” 
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cautionary measures are of infinite value in providing protec- 
tion from conditions which are attributed to dietary deficiency. 

The treatment instituted for these 20 patients was strict 
management based on the results of allergy studies and cor- 
rection of any associated condition that bears a direct relation 
to the patient’s problem. 

General hygienic measures with adequate and nutritious 
diets are employed and normal gastro-intestinal elimination is 
emphasized. It is of the utmost importance to supply a well- 
balanced diet with the proper amounts of carbohydrates, fats, 
proteins, vitamins and minerals to insure proper nutrition and 
growth while eliminating those foods to which the patient is 
allergic. 

The results of the treatment of cyclic vomiting in these 
children indicate that food allergy is a large factor in the pro- 
duction of the condition in a high percentage of patients. In 
13 patients, or 76 per cent, excellent results were secured, 4 
or 24 per cent showed improvement, and in three instances the 
■ patients did not cooperate with us. Therefore, all the patients 
who have followed Ae allergy regimen have noted excellent or 
good results. 

SUMMARY 

Recurrent or cyclic vomiting in children is a condition 
which has been attributed to many etiologic factors. 

Our results in a small series of 20 cases lead us to believe 
that in all instances, it is influenced by food allergy. 

We feel greatly encouraged with the results secured in this 
group of 20 patients with cyclic vomiting and wish to further 
our observations over a greater length of time and in a larger 
series of cases in order to evaluate more fully the significance 
of food allergy in the etiology of this condition. 
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THE TREATMENT OF BURNS 
George Chile, Jr. 


The three considerations which should guide our choice 
of treatment for a burned patient are; (1) the immediate 
mortality, (2) the permanent disability, and (3) the comfort 
of the patient. Certain methods of treatment have special 
merits which make them particularly advantageous in certain 
tipes of burns, and in each case, the appropriate treatment 
should be given so that the patient may not only be rendered 
comfortable, but may be assured the maximum safety and the 
minimum permanent disability. 

L CAUSES OF DEATH FROM BURNS 

It has been well established that there are three distinct 
phases in the patient’s reaction to an extensive bum. The 
first phase is marked by the initial shock and by the diminution 
of blood volume secondary to loss of plasma from the burned 
surface. The second phase becomes apparent at the end of 
the first day and as Aldrich' has showed, is associated with 
hic appearance of streptococci in cultures from the burned 
areas and is marked by a rising temperature and evidences of 
!^e\erc toxemia. The last phase usually begins about the sev- 
emh day and is characterized by a temperature indicative of 
' ''' presence of sepsis which is secondary to accumulations of 
P^'^ bcnentli eschars or necrotic tissue. 

f 'lover, = in reviewing a scries of 310 cases of burns ob- 
^rrved no fatalities after the fifth day. In other words’ the 
•• or K-ptic stage m not dangerous to life, although as we 

later, u may be the most dangerous stage in resoect 
P'-rmanent disabilitv. P 
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Death during the first five days following a burn comes 
eitlier (1) as the result of the initial shock, (2) as the result 
of changes in blood volume, blood concentration and blood 
chemistry, or (3) as the result of toxemia due to absorption 
of bacterial toxins and products of tissue destruction in the 
affected areas. 

Davidson^ and others have shown that in the presence 
of extensive burns, the blood chlorides are consistently lowered 
and reach their lowest level at about the fifth day. This, 
Davidson believes, is due to two factors: (1) loss of chlorides 
in the exudate and (2) an actual retention of chlorides in the 
tissues. In addition to this, it has been shown by many work- 
ers that there is a marked concentration of the blood, the hemo- 
globin not infrequently rising to ISO per cent, and the other 
blood constituents, both chemical and cytological, undergoing 
a corresponding concentration. The nonprotein nitrogen level 
of the blood rises, not only as a result of concentration, but 
also as a result of actual nitrogen retention. This retention 
is probably largely due to the low blood pressure and tlie di- 
mim'shed blood volume during the initial stage of the burn, but 
it may also be the result of actual kidney damage due to absorp- 
tion of bacterial toxins or products of tissue destruction. 

The phase of toxemia which follows the initial shock is, 
as a rule, the most critical period. The temperature rises dailj’ 
and finally strikes a high plateau which is accompanied b)’ 
great prostration or delirium. Examination of the blood shows 
. that it has not returned to normal before this phase appears, 
and generally the patient is exhausted from the shock of the 
first day and poorly fitted to withstand a severe toxemia. But 
as the end of the first week approaches, the temperature curve 
begins to become septic in character with morning remissions, 
and the general condition of the patient rapidly improves. 

n. PERMANENT DISABILITY FROM BURNS 
There is no more pathetic sight than the needless deformity 
of a child with the contracted scar of a burned neck pulling the 
chin downward to the chest wall, distorting the teeth and jaw. 
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and limiting the movements of the head. Most of these e- 
formities can be avoided if the burn is given prompt and ade- 
quate treatment with consideration for the end-result and not 
merely for the patient’s immediate comfort and well-being. 
The contracted scars of burned hands, axillae, face, and neck 
are most apt to produce serious and permanent disability, but 
a burn on the surface of any joint may result in serious de- 
formity. The full extent of this deformity often is not ap- 
parent for several years until keloid formation and contraction 
has resulted in marked limitation of motion, joint changes, dis- 
location of joints, or ectropion as the case may be. The phys- 
ician who treats the acute injury is too often heedless of the 
end-result which he may not be called upon to see. 

IIL GENERAL CONSIDERATIONS IN TREATMENT OF BURNS 

Probably the best first aid treatment for bums is the saline 
bath which is always available and can be utilized to relieve 
pain until arrangements for further treatment are made. If 
the patient is to be treated with tannic acid, oil should never 
be applied, because this must be removed with ether before 
the acid is applied and this is a painful process. Morphine 
.sliould be given at once, the patient should be kept warm, and 
as soon as possible, fluids should be given. If necessary, they 
sliould be given parenterally in order to combat shock and the 
blood concentration incident to loss of plasma. A subsequent 
need for fluid must be determined by following the hemoglobin 
concentration. If the hemoglobin level is high, it indicates a 
concentration of the blood and, hence, a diminution of blood 
volume which demands immediate replacement by large quanti- 
fies of parenteral fluids. It may be necessar}-- to give as much 
•i' I or S liters of saline daily to maintain water balance. 

The level of the blood chlorides and urea should also be 
followed closely, and should the chlorides be diminished, nor- 
c-i-d ^allnc should be given. The administration of glucose in 
1^ per cent saline solution intravenously increases the output 
o'- arme and is of aid in controlling any elevation of blood urea. 
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rV. THE TANNIC ACID AND GENTIAN VIOLET TREATMENTS OF 

BURNS 

Since the publication of Davidson’s work in the tannic 
acid treatment of burns in August, 1925, this form of therapy 
has been widely used in the management of all types and de- 
grees of burns. There is no question but that Davidson is 
correct in his conclusions'* that (1) coagulation of the de- 
vitalized tissue by the use of tannic acid lessens toxemia and 
(2) tannic acid as an initial dressing has an analgesic effect. 
In addition, the coagulum prevents loss of fluid and chlorides 
and is of aid in the prevention of the initial shock. Pain is 
controlled within a few minutes folloiving the first applica- 
tion of tannic acid, and the toxemia of the first week is 
diminished by the use of this treatment. 

The best results are obtained by spraying a freshly made 5 
per cent solution of tannic acid directly on, the burned area 
after the blebs have been opened and the necrotic skin trimmed 
away. This should be repeated every half hour until a firm 
coagulum is formed. 

Spraying with a 1 per cent solution of gentian violet, as 
advocated by Aldrich,* has a similar action and likewise re- 
sults in the prompt formation of a protective eschar. An ordi- 
nary nose and throat “atomizer” spray is an efficient instru- 
ment with which to apply the solution. Working on the theory 
that the cause of toxemia in burns was a bacterial toxin, 
Aldrich made cultures from a number of burns and found the 
streptococcus to be the predominant organism. Gentian violet 
was chosen in preference to tannic acid because of its coagu- 
lant and analgesic effects and its specific bactericidal powers 
against the gram-positive cocci. In addition to this, it is 
claimed that gentian violet is less destructive to the small 
islands of epithelium that persist in burned areas and hence 
epithelization occurs faster than with tannic acid. 

Both tannic acid and gentian violet have antiseptic prop- 
erties and either, when applied to a second-degree burn, will 
result in an eschar which will be dr>' and free from infec- 
tion. But neither of these agents is capable of preventing the 



THE TREATMENT OF BURNS 


1945 


ultimate development of pockets of pus beneath the eschar in 
areas of a third-degree burn. Gentian violet has the advantage 
of being stable in solution and hence can be kept on hand 
indefinitely, whereas tannic acid in solution deteriorates rapidly 
and must be made up freshly twice a week. Gentian violet 
stains the bed clothing and everything with which it come in 
contact and is hence somewhat inconvenient to handle. Tan- 
nic acid, on the other hand, leaves no stain when the eschar 
is dried. In our experience, there is little choice between the 
two methods of treatment. 

In either the tannic acid or the gentian violet method of 
treatment of third-degree burns, the temperature becomes 
septic at the end of the first week and pockets of pus begin 
to form beneath the crusts. If the crusts are not removed and 
if the infection is not adequately treated, there ensues serious 
damage to the islands of epithelium which are so essential to 
prompt epithelization. For this reason, we have followed the 
method advocated by Glover,^ in which the crusts are soaked 
off in Dakin’s solution at the end of the first week. A rise of 
temperature usually follows moistening of the eschars, but 
this soon subsides and is never serious. All necrotic tissue 
should be removed and adequate drainage of all pockets of 
pus obtained. Hj'pertonic saline solution (5 per cent) soaks 
arc of great value in cleaning up the infection after the crusts 
are removed. 


V. TREATMENT OF BURNS WITH SALINE SOAKS 
The constant application of moist saline packs supple- 
niented by hypertonic saline baths, as advocated by Blair, 
Ihown, and Hamm,-" has great value from the standpoint of 
pvomoiing rapid healing rvith a minimum of infection and 
^rrrring. Crusts do not form, necrotic tissue is debrided as 
’’Hhcated, and infection and coagulation do not destroy the 
'' and. of epuhehum ihat remain. Hence, the wound is clean 
aeaUhy. and m several weeks, skin grafting preferahlv h 

All ca,<..= wh,ch U.ere U an extensive born 
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on the face, neck, hands, axillae, or over a joint should have 
earlj'’ skin grafts to avoid tlie contracted scars that follow 
when the wound is allowed to granulate in and epithelize 
spontaneously over long periods of time. 

As soon as the patient is admitted, if it is decided to treat 
him by means of saline baths, he should be given morphine, 
placed in a padded tub filled with normal sah'ne and the clothes 
and dirt soaked from the burns. Relief from pain will occur 
within five minutes. If necessary, the patient can be left in 
the tub throughout the treatment, but as a rule, after an hour 
or two he can be moved to his bed and the burns covered with 
perforated cellophan over which normal sahne packs are 
placed. The burned area should be kept warm by electric 
lights under a cradle. Once or twice a day the patient is 
moved to the tub which is filled with hypertonic (2 to 5 per 
cent) saline, and here aU crusts and necrotic tissue are soaked 
off or debrided. The tub should be clean but need not be 
sterile. If the dressings have any tendency to stick to the 
wound they may be removed painlessly after soaking in the 
tub. 

Although this method of treatment is ideal for obtaining 
the best cosmetic and functional end-results, it is obvious that 
it requires much more equipment and nursing care than the 
methods which use coagulating substances. In addition, there 
is more handling of the patient and hence as a rule, more dis- 
comfort. For the latter reasons, it is probably best to re- 
serve this method of treatment for those cases in which the 
important issue is not the preservation of life but the preserva- 
tion of function. It is our opinion that as compared to the 
saline method, the tannic acid treatment affords greater com- 
fort and as much safety from the standpoint of mortality but 
does not obtain as prompt or as satisfactory healing. Saline 
soaks are of especial advantage in burns of the hands, axillae, 
neck, face, and over the joints. 
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SUMMARY 

1. The treatment of shock, the alleviation of pain, and the 
regulation of water balance and chloride metabolism are the 
first considerations in the treatment of bums. 

2. Deformities from contractures of scars are frequent and 
permanently disabling complications of burns. 

3. The tannic acid and gentian violet treatment is recom- 
mended in cases of severe burns when life is threatened. 

4. With the tannic acid and gentian violet treatment, in- 
fection occurs beneath the eschars, islets of epithelium are 
destroyed, and healing is not so prompt or satisfactory as in 
the saline soak method. 

5. Early skin grafts should be applied following the saline 
soak treatment in third-degree bums involving the face, neck, 
axillae, hands, or surfaces of joints, where contractures may 
result in permanent deformity. 
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ENDOCRINE THERAPY OF BENIGN PROSTATIC 
hypertrophy 


William E. Loiver and D. Roy McCullagh 


Our researches during the past seven years have clearly 
demonstrated that prostatic hypertrophy in experimental ani- 
mals may result from endocrine imbalance. Recently, we have 
shown that this hypertrophy can be controlled by the use of a 
testicular hormone. 

The basis for our belief that this treatment might be ef- 
ficacious is briefly as follows: there is considerable evidence 
to indicate that the testes, like their analogues the ovaries, 
produce more than one internal secretion. Gallagher and 
Koch’ made concentrates of bull testes and studied the prop- 
erties of a substance which has since been isolated by Laqueur* 
and is now kno\vn as testosterone. This substance is almost 
identical in physiological properties with androsterone, which 
has been isolated from urine by Butenandt.® Urinary extracts 
called “androtin,” which contain large quantities of andro- 
sterone, have been used by us in clinical and laboratory ex- 
periments. and it is now clear that the presence of an excess 
"i this substance ■^^’ill cause prostatic hjq^ertrophy in normal 
■inimals. This observation is not surprising, since it has been 
Imown for many years that castration of man or animals will 
cauM' a marked reduction in the size of the prostate gland. 

1 hi'; method of treatment is still employed by veterinarians in 
'•U' control of benign prostatic hr.'pertrophy in animals. Thus, 
M cms ]iossible that die ctiolog\’ of this disease might be 
’■'•c.U'il to testosterone production and that the control of the 
-■■u>'ant of this substance elaborated by the testes would be a 
i’^'-ble mode of treatment of benign prostatic hypertrophy. 
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The production of testosterone by the interstitial elements 
of the testes is under the control of the gonadotropic hormones 
elaborated in the anterior lobe of the pituitary gland. We 
have demonstrated that excess stimulation of the interstitial 
cells by the gonadotropic substances will result in prostatic 
hypertrophy and that removal of the gonadotropic hormones 
by h3^ophysectomy will cause the testes and hence the prostate 
to cease functioning and become atrophic. 

Numerous experiments^- ® indicate that there is an auto- 
matic mechanism which normally controls the amount of 
gonadotropic substance formed and thus maintains the normal 
level of testicular activity. It appears that a second testicular 
hormone is produced by the germinal epithelium or some struc- 
ture closely allied to the tubular portion of the testes. This 
hormone has been called "inhibin” and is thought to have the 
property of exerting a controlling influence over the pituitary 
gland. In the absence of this hormone, the gonadotropic func- 
tions of the anterior lobe of the pituitary gland become ex- 
aggerated. If the interstitial cells of the testes are still able 
to function, this could result in prostatic enlargement. Pre- 
cisely this type of thing might be expected to occur during the 
involutionary period of a man’s life when it is well known 
that spermatogenesis is retarded and tubular degeneration 
frequently occurs. 

Myers, Vidgoff and Hunter® made an observation which 
indicates that inhibin is not destroyed in the digestive tract 
and is active when administered orally. They found that 
desiccated testicular material, when administered to adult male 
rats, caused prostatic atrophy. We repeated their experiments 
and confirmed their results. Unfortunately, however, subse- 
quent attempts to repeat this same e.xperiment have not been 
successful. Nevertheless, after feeding many rats desiccated 
testicular material in enormous doses for months, we have 
noticed no effect on the rat other than the atroph}' of the 
prostate in some cases. It was therefore decided to test the 
effect of feeding small quantities of testicular material to pa- 
tients suffering from benign prostatic hypertrophy. 
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Our clinical experiments have been in progress for fifteen 
months and a group of 76 selected patients has been treated. 
All of these individuals had definite signs of obstruction such 
as hesitancy, slowing of the urinary stream, nocturia and fre- 
quency. Before treatment was commenced, the patients were 
completely studied from the point of view of kidney function 
and endocrine activity. Alany patients were hospitalized and 
their examination usually included complete studies of the 
blood chemistry, a kidney functional test, a Friedman test, 
androtin assay, the basal metabolic rate, cystoscopic examina- 
tion, intravenous urograms and in many cases, air cystograms 
for roentgen visualization of the size of the prostate. 

These patients were not obviously suffering from endocrine 
imbalance but there were certain findings which led us to be- 
lieve that the majority did not possess a normal endocrine 
system. The basal metabolic rate was almost uniformly low 
although there were no definite signs of hypothyroidism. Ac- 
cording to our theory of benign prostatic hypertrophy, one 
might expect to find some pituitary involvement. Dr. Perrj' 
McCuUagh and Mr. Kenneth Cuyler are studying this prob- 
lem and their unreported findings show that in some cases of 


prostatic hypertrophy, there may be so much pituitary-like 
hormone in the urine that a positive Friedman test may be 
observed which is similar to that obtained in pregnancy. 

The majority of the patients treated were not those who 
had suffered from long-standing obstruction with marked renal 
impairment as indicated by the intravenous urograms, blood 
urea and kidney functional tests, which in most cases were 
normal. Their average age was sixty-eight and one-tenth 


years, the youngest of the group was fifty-four and the oldest 
seventy-seven years of age. 

All types of hypertrophy were included although we felt 
f at the soft, adenomatous hypertrophies should respond best, 
and therefore this type of case has been favored in selecting 
those for treatment. 


^ age, who came to the 

plaining of complete urinary retenUon. Two or three years before 



WlLLLUl E. LO\raR, D. ROY McCULLAGH 


1952 

this c.'^amination, difficulty in urination had begun which resulted in com- 
plete retention of five days’ duration. 

On cj'stoscopic examination, the bladder neck showed rather pronounced 
bilateral lobe intrusion and no^ median lobe was present. The prostatic urethra 
was markedly lengthened and the lateral lobes met in the midh’ne throughout 
this distance. Rectal c-xamination revealed the prostate to be quite large but 
fairly firm. 

Laboratory examination revealed the blood urea to be 48 mg. per 100 cc., 
and in view of the poor kidney function and nitrogen retention, it was decided 
to use medical treatment. 

The patient entered the hospital and to care for the complete urinary re- 
tention, he was catheterized twice or three times daily. The capsules were 



ministered and for three weeks no improvement could be noticed. The pa- 
nt then found that he was able to void a little between catheterizations and 
is improvement continued until five weeks after inhibin was started, when 
was able to empty his bladder completely. He was discharged from the 
spital and at that time, the blood urea had returned to a practically normal 
el and he felt generally much stronger and better. Figure 186 shows thh 
ient’s progress in regard to the ounces of residual urine, diurnal frequence 
i nocturia. 

This patient now feels so well that he considers himself 
red; he voids easily and has nocturia only once nightly. 


EMDOCWNE THEUAPV OT PKOSTATIC UYPEP'.TROPU\ 


Case n.— This patient was a man, fifty-five years of ace, who came to 
the dinie complaining of practically complete urinarj- retention. A very small 
amount of uVine could be passed and catheterization was necessary twice daiK . 
These symptoms began seven years before our cvaminalion and several months 
before admission, nocturia had become a distrcssinc symptom, occurring every 
fifteen or thirty minutes. 

Physical examination revealed no abnormalities except for the prostate 
which was markedly enlarged, smooth and ol moderate consblcncy. Cystoscoplc 
examination revealed an obstructive type of bladder and trilobar hypertrophy 
of the prostate gland with .pronounced c.xiravcsical bilateral lobe enlargement. 

This type of enlargement is that for which prostatectomy would be recom- 
mended but also the type in which one might c.xpcct satisfactory results after 
endocrine therapy. This latter method was accepted by the patient and treat- 
ment was begun. After ten days, the patient was able to void so well that 



Fig- 187.— Chart shoeving change in urinary symptoms in Case II following 
treatment with inhibin. 

cnUieterization was discontinued and three days later, only SS cc. of residual 
UTOe Were present when he was (Rscharged from the hospital. Figure 187 
5 ows the progress which this patient made. 


This patient has been able to return to his work, is able 
0 urinate almost normally and catheterization yields only a 
ew cubic centimeters of residual urine. Nocturia occurs only 
once at most and occasionally it is entirely absent. 


>0 the din;r aphysidan. fifty-seven years of age, who 

davs anrt f ^ “'"Plete urinary retention which had been present fo, 
or which he had resorted to self-catheterizaUon. Symptoms n 
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struction had begun three or four years before our examination and noctifria 
from eight to tu'c]\’e times had been present for the previous six years. 

Physical c.xamination revealed trilobar hypertrophy of the prostate of a 
smooth, soft type; othenvise, the general physical condition was good. 

The patient entered the hospital for treatment with inhibin which was 
administered three times daily. Intermittent and rather frequent catheteriza- 
tion was necessary during the first few days but after seven days, he was 
able to void so well that catheterization was discontinued and at the time of 
his discharge from the hospital fi\’e days later, he was able to empty his blad- 
der completely (Fig. 188). 

When we last saw this patient, he considered himseif abso- 
lutely well. He was able to void freely and easily with no 



Fig. 188. — Chart showing change in urinary symptoms in Case III following 
treatment with inhibin. 

hesitancy whatever. The voided urine was clear and catheteri- 
zation yielded no residual urine. 

Figure 189 shows another case in which the patient was 
admitted with complete urinary retention. Treatment with 
inhibin was begun and nocturia and diurnal frequency were 
greatly lessened and no residual urine was present after five 
weeks. 

Of necessity, the dose has been empirical since no method 
of quantitative assay has as yet been developed. For the same 
reason, it has been impossible to make inhibin concentrates, 
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or to know how much active material each patient was receiv- 
ing. Fresh beef testicular material was desiccated in vacuo at 
60° C., pulverized and placed in gelatin capsules. Each pa- 
tient received the equivalent of 60 Gm. of testes daily. This 
treatment was usually continued for a period of three months. 
None of the patients received any other type of treatment 
except in cases of complete retention when the patient was 
catheterized regularly or an indwelling catheter was used for 
a time until the patient could void. In the other patients, calh- 



with inhibin. 


etenzation was done only at regular intervals of from five to 
teen days in order that any change in the amount of residual 
unne might be noted. 

In the patients who reacted favorably, the first signs of 
improvement were usually noted less than two weeks after 
6 eginmng of treatment, and maximum improvement was 
“tamed m less than two months. These signs of improve- 
en were decreased nocturia, greater ease in voiding, in- 
e m the size of the stream and reduction in frequency, 
patients reported a feeling of general well being. 
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Of the 76 patients who have been included in this experi- 
ment, 48 or 63.1 per cent have had definite improvement in 
symptoms. As shown in the table, improvement has been 
observed in numerous types of benign hypertrophy. 

Tiie longest duration of symptoms in the improved patients 
was 2.01 years and in the unimproved patients, 5.1 j'^ears. 

The reason why 36.1 per cent of the patients did not react 
favorably to this treatment is not known. It has been stated 
that 20 per cent of the cases which are diagnosed clinically 
as benign prostatic hypertrophy are subsequently shoivn to 
be malignant. This, no doubt, accounted for some of the fail- 
ures. One would scarcely expect satisfactory results if the 
gland has become very fibrotic or if bladder pathology sucli 



Simple 

bilateral 

hj’pertrophy. 

Trilobar 

hj’pertrophy. 

Middle lobe 
hypertrophy. 

! Xot 

1 specified. 

Improved and free 
from symptoms. 

1 

14 

17 

4 

1 

1.1 

Unimproved 

10 

9 

4 1 

( 

5 

Total 

24 

26 

8 1 

18 


as marked atonicity or diverticula was present. We have ob- 
served failures in treatment followng punch operation and 
cystotomy where there was a sclerotic type of middle lobe and 
in a case witli very atonic and distended bladder and asso- 
ciated diabetes. Possibly greater success will result from this 
type of treatment when more concentrated preparations of 
inhibin are available. 

The exact mechanism by means of which the improvcmcni 
in symptoms has been obtained also remains obscure. In our 
clinical cases, we have no physical or laboratory proof that 
the prostate has undergone any atrophic changes such as ha\ e 
been observed in experimental animals. These may become 
more apparent if the dosage is increased or the treatment is 
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more prolonged. It may be that this groiiji represent? a per- 
centage of patients who would improve under ordinary con- 
ditions without medication but if this be true, then we have 
been operating upon too many patients with this t\'pe of 
prostatic hypertrophy. Whether or not this is true can only 
be settled by more extensive investigation. 

CONCLUSIONS 

Laboratory investigations indicated that benign prostatic 
hj^ertrophy might possibly be due to a disturbance of nor- 
mal physiology. Our knowledge concerning the endocrine in- 
fluences on prostatic activity indicated that the imbalance 
might be the result of the failure of the testes to produce ade- 
quate quantities of inhibin. Seventy-six cases of benign 
prostatic hypertrophy have been treated with a testicular prep- 
aration and in 63.1 per cent they have been relieved of the 
symptoms for which they sought medical aid. 
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THE SYMPTOMS, DIAGNOSIS, AND TREATMENT OF 

CYSTITIS 

C. C. Higgins 


The triad of symptoms usually manifested by a patient 
with cystitis are frequency of urination, pain and p>uiria. 

SYMPTOMS 

Frequency of Urination. — As a general rule, the pa- 
tient’s attention is directed to the inflammatory process by 
varying degrees of urinary frequency. Since frequency is a 
constant symptom, it is likewise an expression of the severity 
of the disease. In the acute cases, the patient may be re- 
quired to empty the bladder every fifteen or twenty minutes 
during the day and night, while in the more mild or chronic 
cases, the desire to void occurs every two or three hours dur- 
ing the day and two or three times during the night. Urgency 
and a constant desire to void which is accompanied by con- 
siderable discomfort and tenesmus may be pronounced. 

Pain. — ^Pain occurs to a varying degree, dependent upon 
the acuteness of the cystitis. In the presence of retention of 
urine, more or less constant pain may be felt over the bladder. 
However, as a general rule, the pain is more severe during the 
act of urination or it may be terminal in type. In the pres- 
ence of acute cystitis, severe pain and tenesmus is experienced 
at completion of urination, this being aggravated by the 
patient s straining after the act of urination. The distress is 
frequently noted in the perineal or over the suprapubic region. 

Fyuna, — Pyuria may be noted by the patient. The 
urine may be only faintly cloudy or quite turbid in appearance. 

II the presence of acute cystitis, the urine may likewise be 
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tinged with blood and occasionally the bleeding may be quite 
profuse, suggesting the presence of a vesical neoplasm. How- 
ever, more frequently a few drops of occult blood may be 
passed at the end of urination. 

In severe cases, general symptoms may also be present 
such as fever, chills, loss of appetite, nausea, and at times 
vomiting. The symptoms of chronic cystitis simulate those of 
the acute process, but are much more mild and less pro- 
nounced. 

DIAGNOSIS 

The clinical diagnosis of cystitis is usually determined by 
a history of frequency, pain and the presence of p3mria. Often- 
times however, the inflammatory lesion in the bladder is asso- 
ciated with inflammatory lesions of the kidney or other parts 
of the genito-urinary tract. In such cases, conservative treat- 
ment alone fails to alleviate the patient’s symptoms, and fail- 
ure to discover the renal condition may lead to loss of renal 
function and progressive invasion of the kidney by the inflam- 
matory process with ultimate destruction of the renal tissue. 

Therefore, in cases in which the patient’s symptoms do not 
subside within a period of ten days or two weeks following 
adequate treatment, cystoscopic examination, catheterization 
of tlie ureters, and the making of pyelograms, if deemed ad- 
visable, are indicated. In cases in which conservative treat- 
ment is employed, a specimen of urine secured by catheteriza- 
tion should be examined. In women it is quite important to 
secure such a specimen as a vaginal discharge or blood due to 
the menses may cause erroneous conclusions to be drawn. In 
men, the voided specimen secured by catheterization should be 
collected in 2 or 3 glasses. In the voided specimen, if the 
urine in the first glass is cloudy and that in the second and 
third glasses is clear, the cloudiness and turbidity of the urine 
in the first glass is due to the presence of pus and debris in 
the urethra. If the urine in both the second and third glasses 
is hazy, an infection e.xists in the bladder. Thus, it can be 
seen that if only one specimen were collected and the urine 
was cloudy, the presence of bacteria and pus would lead to an 
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erroneous diagnosis of cystitis, whereas in reality, the inflam- 
mator}' process might be confined to the urethra. Likev,ise, 
routine examination of the urine should be made for the spe- 
cific gravity, tlie presence of albumin, sugar, pus, bacteria, 
blood casts and crystals. As a general rule, the colon bacillu;. 
tubercle bacillus, and gonococcus are found in urine nith an 
acid reaction, while streptococcus, staphylococcus, proteus, and 
all urea-splitting organisms are found in an alkaline urine. 
Usually, the infecting organism is found to be the colon bacillus 
or staphylococcus. If media are available, culture of the urine 
in glucose brain broth and blood agar is advisable. 

Slides are made of three specimens for examination of the 
sediment; 

1. One for routine examination for pus, casts, red blood 
cells, and crystals. This should be a wet preparation. 

2. One is stained by Gram’s method for the study of the 
organisms present. 

3. One is stained by the Ziehl-Neelson method for de- 
termination of the presence of tubercle bacilli. 

Likewise, if a drop of pus can be expressed from the 
urethra, a Gram stain should be made and carefully exam- 
ined for intracellular diplococci. 


As stated previously, these investigations suffice for the 
routine study of a patient with cystitis. If, however, no im- 
provement follows treatment, cystoscopic examination is ad- 
visable. By this procedure, one is able to determine whether 
the bladder is being emptied completely, whether an obstruc- 
tive lesion is present in the urethra or bladder neck, or whether 
the retention is associated with lues or a tumor of the spinal 
cord. After inspection of the bladder, a specimen of urine is 
collected from each kidney for complete study, and pyelourams 
may be done if advisable. 


DIFFERENTIAL DIAGNOSIS 
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tract, careful interpretation of the findings is essential. Cystitis 
must be differentiated from pyelitis, pyelonephritis, renal tu- 
berculosis, calculi, pyonephrosis, Hunner’s ulcer of the bladder, 
diverticula of the bladder and urethritis. By cystoscopic 
examination, ureteral catheterization, and roentgenographic 
study, the presence of a renal infection can be detected and 
the presence of such lesions as calculi, tuberculosis, or 
pyonephrosis can be discovered or ruled out. 

Careful inspection and palpation of tJie urethra as a gen- 
eral rule will suffice to determine the presence of urethritis, 
polyps or a caruncle, although in certain cases, urethroscopic 
examination may be necessary. Vaginal exarm’nation will re- 
veal the presence of a cystocele, or a thickened ureter due to 
tuberculosis may be felt. It is always advisable to make 
a speculum examination of the cervix to determine the presence 
of erosions and endocervicitis. 

In men, palpation of the prostate and seminal vesicles will 
reveal an enlarged, tender, tense prostate or distended vesicles 
if the inflammatory lesion involves these structures. Likewise, 
a history of gonorrhea or instrumentation may be elicited. 
Pathological lesions in the bladder such as calculi, Hunner’s 
ulcer, trigonitis or diverticuli are ruled out by cystoscopic 
examination. In uncomplicated cases of Hunner’s ulcer of the 
bladder, the characteristic differentiating symptoms are the 
marked frequency, both day and night, which Furniss* has 
very aptly described as clocklike in its regularity, and there 
may be marked dysuria while the urine is clear and sparkling, 
unless a coexistent infection is present. 

Bacteriuria is differentiated by microscopic examination 
of the urine. In the presence of this condition, numerous or- 
ganisms may be present in the urine which is free from pus. 

If any doubt exists regarding the differential diagnosis 
due to the fact that so many inflammatory lesions of the genito- 
urinary tract may simulate cystitis, cystoscopic examination 
should be employed. 
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TREATMENT 

The treatment of uncomplicated cases of cj^stitis consists of 
(1) general measures, (2) internal medication, and (3) local 
treatment. 

In acute cases, rest in bed is essential. A simple diet is 
prescribed and meats such as beef, pork, bam, and bacon, 
whi^ contain a considerable amount of extractives, are 
avoided. Small portions of chicken, veal and fish are per- 
missible. Pepper, salt, mustard, catsup, all condiments and 
spices should be avoided, as should tea, coffee, liquors and all 
alcohoUc beverages. The patient should drink an abundance 
of water and milk, at least one glassful every hour being taken. 

The bowels should be regulated by the use of mild laxa- 
tive. The application of heat by means of an electric pad 
or ot water bottle to the suprapubic and perineal region re- 
lieves the discomfort of the patient. 

0) to alleviate U,c 
L A ““I “d (2) to eradicate the intcc- 
of 1 employed to relieve the discomfort 

internally, or of triole 

nd beUadonna suppositories which are made of y. grain of 
“ opium and M grain of extract of belladoL" 

S f"; dirr ft 

tions beneficial: ^ ^ following prescrip- 
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Sotiimn bromide '’i' cc 

Tincture hyoscyamus. . . TO 

EliMr simplex 45 

>■ .1 ISO 

h 

^mcture belladonna . vel cc. 

Aqua destlllata . 30 

^'g- One teaspoonful in water after meals. ' ' • 'I' iid 120 
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^ Gm. vel cc. 

Potassium acetate 30 ) 

Tincture hyosej’amus 30 j 

s. ad 180 ( 

Sig. Two teaspooniuls in a little water after meals. 


■*> Cm. vel cc. 

E.xt. lid. hyoscyamus 10 I 

Liquor potassium or potassium citrate . . .... 12 

Syrup acaciae q. s. ad 120 

Sig. One teaspoonful every four hours. 

The urinary antiseptic which has been most satisfactory 
in our hands is urotropin and in cases of colon bacillus or 
staphylococcus cystitis, it seems preferable to other antisep- 
tics. For this treatment to be efficacious, the reaction of the 
urine must be acid and this can be accomplished by the 
administration of from 40 to 80 grains of sodium acid phos- 
phate and urotropin daily and in some cases, larger doses are 
required to render the urine acid. There is a tendency to 
administer insufficient amounts of urotropin and sodium acid 
phosphate and in some cases, 60 to 70 grains a day are re- 
quired to secure satisfactory results. Likewise, in infections 
due to the urea-splitting organisms, sodium acid phosphate 
and urotropin are beneficial. Methylene blue may be ad- 
ministered also in doses of from 1 to 2 grains three times 
daily, but this has not given as good results. The use of 
capsules of oil of sandalwood has been satisfactory in cases 
of cystitis associated with gonorrhea. Pyridium (2 tablets of 
0.1 Gm. each, three times a day) is also helpful. 

Finally, in the very irritable bladder, we have found that 
hexylresorcinol, 1 capsule (0.15 Gm.) four times daily or even 
in larger doses, may give considerable relief. 

Local Treatment. — During the very acute stage of the 
disease, we prefer to rely upon medical and palliative treat- 
ment as irrigations accompanied by distention of the bladder 
cause considerable pain. If, however, local treatment seems 
necessary, instillations of 25 per cent protargol or 16 per cent 
gomenol suffices. We have found that gomenol is more satis- 
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factory in relieving the patient’s pain. In the subacute or 
chronic stages, irrigations, a solution of 1; 4000 potassium 
permanganate or 2 to 3 per cent boric acid solution may be 
used followed by the instillation of argyTol, protargol or 
gomenol. Irrigations are made daily during the subacute 
stage and then twice weekly. If ulceration of the bladder is 
present, topical applications of 10 or 15 per cent silver nitrate 
solution is helpful. Finally, the ketogenic diet may be em- 
ployed, especially if a coexisting renal infection is present. 

CONCLUSIONS 

All patients with cystitis which docs not respond to tlie 
usual conservative treatment in a period of ten days or two 
weeks should have cystoscopic examination and complete 
urological investigation. Complete comfort can be afforded 
during the acute stage by anodynes and internal medication. 

Uncomplicated cases of cystitis respond to conservative, 
hygienic, dietary, local and medical therapy. 

BIBLIOGRAPETY 

1- Fumia, H. D.: Fulguralion of Hunner ukers, Amcr. Jour. Obstcl. .nnd 

Gynec., 7: 288-291, March, 1924, 

2- Caulk, J. R.; Infections of the Bladder; In: Modem Urology, Ed. by Hugh 

Cabot, Philadelphia, Lea and Fcbiger, vol. 2, p. 89, 1924. 

2. Chetwood, Charles H.; The Practice of Urology, 3rd cd.. New York 
William Wood and Co., 1921. 




Medical Clinics oj North America 
May, 1936. Cleveland Clinic Number 


THE DIAGNOSIS OF THE BLOOD DYSCRASIAS EN 
CHILDREN 


Russell L. Haden 


With a few exceptions, the blood dyscrasias of the child 
do not differ greatW from those of the adult. A few diseases 
such as pernicious anemia seen commonly in the adult occur 
seldom, if ever, in the child. On the other hand, erythroblastic 
anemia occurs only in infancy and early childhood, and certain 
dyscrasias such as true hemophilia occur principally in young 
individuals. Both the hematological and clinical manifesta- 
tions of the blood dyscrasias are often exaggerated and vari- 
able in youth since the hematopoietic system of the gro\\ing 
child is more unstable and thus more responsive to stimuli 
than that of the fully grown adult. For this reason, immature 
forms of both red and white cells appear more frequently in 
the circulating blood of the child than the adult, so the occur- 
rence of abnormal cells in the child may not have the same 
significance as in the adidt. 

In every patient suffering from a blood dyscrasia, we 
must consider (1) the tissues in which the cells are formed 
—normally, bone marrow and the lymph nodes, and abnor- 
mally, the spleen and other tissues; (2) the tissues in which 
the cells are destroyed, principally the spleen and other parts 
0 the reticulo-endothelial system; and (3) the circulatine 
hlood elements which represent a balance between blood forma 

■on and blood destruction. The important dyscrasias are best 
discussed under three heads; 

L Those involving primarily the red cells. 

2. Those involving primarily the white cells 
Those involving primarily the platelets 
agulating elements. ^ w- 
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I. BLOOD DYSCRASIAS INVOLVING PRIMARILY THE RED CELLS 

Tlie dyscrasias involving the erythroc3d;es concern almost 
entirely the anemias, since polycythemia vera is exceedingly 
rare in childhood. There are also fewer causes to consider for 
the anemias in childhood than in the adult although in general, 
the same etiologic factors must be considered. The following 
classification is a convenient one to follow in all anemias. This 
classification emphasizes that the examination of the circulat- 
ing blood reveals only the balance between blood loss and 
blood regeneration at the time the count is made. It follows 
that every anemia is due to increased blood loss, decreased 
blood formation or a combination of these two factors. The 
rate of formation is best measured by the reticulocyte count, 
since tliis indicates the number of young cells delivered to 
the circulation and the rate of blood destruction by the amount 
of bile pigment formed, since this is the end-product of hemo- 
globin destruction. Unfortunately, the bile pigment formed 
cannot be measured easily in the bile or as urobilin in the 
stools, but if there is excessive pigment formation, it accumu- 
lates quickly in the blood plasma and can be measured in 
terms of the icterus index or van den Bergh reaction. 

Clinical Classification of Anlmia 

I. Due to increased blood loss: 

1. Acute hemorrhage. 

2. Accelerated destruction of red cells. 

(a) By to.xic factors especially infection. 

(b) By rapid removal from blood stream in the spleen because 

the cell is abnormal in shape or size. 

(1) Hemolytic jaundice. 

(2) Sickle-cell anemia. 

(3) Eo’throblastic anemia. 

II. Due to decreased blood formation: 

1. Quantitative decrease in functioning marrow by apla.'^ia due prin- 

cipally to infections, poisons, or replacement of erj throgenic 
tissue by overgrowth of myeloid tissue as in leukemia. 

2. Quantitative decrease in activity of marrow present especially by 

infection and other toxemias, cache.xia and malignancy’. 
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3 . Qualitative dccrcafc in marrow function due to a lack of fpcrifir. 
elements ncccssarc- for normal red cell formation. 

(a) Dcficiencv" in iron due to; 

(1) Insufficient food intake or suppU by mother durinc 

fetal life. 

(2) Chronic hemorrhacc, 

(h) Deficiency in the erythrocyte maturinc factor (EMF). 

These different classes and causes of anemia may be con- 
sidered in greater detail. Anemia due to acute hemorrhage in 
childhood is uncommon but may be caused b\’ trauma or be 
secondary to a defect in blood coagulation. Rarely there is 
chronic gastro-intestinal hemorrhage as from an ulcer in a 
Meckel s diverticulum. The cause of a hemorrhagic anemia 
is usually apparent. The cells remaining in the circulation are 
normal m shape, size and hemoglobin content, so the color and 
volume index is normal as well as the icterus index. Regenera- 
tion starts rapidly to replace the lost cells so the reticulocyte 
count should rise soon after the hemorrhage. 

The hemoljdic anemias are most interesting. It is es- 
pecially common for infections to cause increased hemolysis 
ed cells and so produce a hemolytic anemia. Unless the 
marrow is depressed at the same time, there is usually a quick 

"cars If ml “‘I/'’'"!,”' reticulocyfe count 

1" do and destroyed, the spleen has more tvork 

lioues site destruction con- 

hemoglobin bile^' lltith the excessive destruction of 

-ete' raTdletc r 11x1^ Tbf t 

JJJulaUon in a henaolytic anemia due to infecUo'n at 

0SBms= 

n out of circulation by the snlppn c ft ^ ^ quickly 

fcr ■ - - '"KN-. 

^ ® ‘compensate for the 
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excessive destruction, and tlie reticulocyte count is high due 
to the many new cells in the circulation. In congenital hemo- 
lytic jaundice, the cells tend to be a spheroid rather than a 
biconcave disk. This should be designated, as suggested by 
Naegeli/ as spherocytic anemia. In sickle-cell anemia, -the 
same conditions hold due to the sickle-shape of the red cells. 
The characteristic finding in erythroblastic anerm’a, so desig- 
nated by Cooley," is the enormous number of erythroblasts in 
the circulating blood. These are also taken out by the spleen, 
so the characteristic chain of events in a hemolytic anemia 
occurs here also. The clinical manifestations in hemolytic 
jaundice are anemia, jaundice with normal-colored stools, and 
an enlarged spleen. In sickle-ceU and erythroblastic anemia, 
the anenua and splem'c enlargement are the presenting clinical 
findings. 

In the anemias due to decreased blood formation, less 
hemoglobin is destroyed, so jaundice does not occur. The 
icterus index is usually lower than normal and the reticulocyte 
count is low due to the marrow aplasia or replacement. In- 
fections may cause a profound aplasia which usually involves 
all elements of the marrow so the platelet and leukocyte count 
are low as well as the red cell count. Other types of cellular 
toxins, such as arsphenamine, have a similar effect. Leukemic 
infiltration in the marrow simply crowds out the red-cell form- 
ing tissue. Here, the white count and platelet count are usu- 
ally high except in the leukopenic form of leukemia, when the 
picture is indistinguishable from aplastic anemia unless qual- 
itative changes such as the appearance of lymphoblasts and 
immature cells of the myeloid series are found. The red cells 
in aplasia of tlie marrow usually show no nucleation or baso- 
philia, and such cells as are present are normal except for a 
tendency to macrocytosis. 

In the anemias due to a quantitative depression, there is 
decreased actiHty of the marrow which remains normal in 
amount. Here, the important causative factors are infection 
such as in the urinarj^ tract and sinuses, or a general defect in 
nutrition with consequent failure in supply or utilization of 
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the substances necessary for blond formation. The rare ca^e.' 
of malignancy in children may produce anemia by depre?>inc 
the marrow also. Here again, the cells iirescnt arc relatively 
normal, the reticulocytes are low and there is no increase in 
bile pigment formation. Leukocytosis is usually absent. Only 
the sTOiptoms and signs of anemia form the presenting clinical 
picture. 

The qualitative defects in marrow function in the child 
concern almost entirely the iron metabolism, as this is the 
substance most commonly deficient. Here the defect is pri- 
marily in hemoglobin synthesis rather than red-cell forma- 
tion, so the characteristic finding on blood examination is a 
verj' low color index. If this continues sufficiently long, the 
cells become small, and the volume index is low also. The 
white cells and platelet counts remain normal; the icterus index 
is less than normal and the reticulocytes are not increased. 

An iron deficiency occurs frequently in young infants due 
to an insufficient iron supply of the mother during pregnancy, 
or a greater need for iron tlran can be supplied as in twins. 
Such an anemia can be produced regularly in experimental 
animals by giving the mother a diet deficient in iron. If a 
child is given a diet low in iron, such as an exclusive milk 
diet for a sufficiently long period, an iron deficiency anemia 
inevitably develops. A chronic hemorrhagic anemia is primar- 
ily an iron deficiency anemia, but this is uncommon in infancy 
and childhood. There is nothing characteristic clinically 
about an iron deficiency anemia, although a moderate enlarge- 
ment of the spleen is not uncommon. It is questionable 
whether a deficiency in the erythrocyte maturing factor 
(EyiF) ever occurs in childhood. 


It blood dyscrasus involving primarily the white cells 

Leukemia is not uncommon in childhood The Hieo. • 
™ch more ap, to bo acute or o, least subacute rat o " 
' mote common chronic type seen in the adult The "" 
- Oden sudden ndtit fever, enlargement of lymph glandsTnd 
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spleen, and rapidly progressive anemia. Petechiae, due either 
to a platelet deficiency or a toxic effect of the disease on the 
blood vessel walls, are frequent. 

The characteristic blood finding in leukemia is a leukocy- 
tosis, with the presence of immature cells of either the 
lymphoid or myeloid series. The immature white celb are 
often very young, making it difficult to differentiate between 
lymphoblasts and myeloblasts. From a clinical standpoint this 
distinction is of little value, so if there is any question about 
the type, it is best to simply designate it a “blast” leukemia. 
T3qDically, there is more enlargement of the l3Tnph glands in 
the lymphoid leukemia and more enlargement of the spleen 
in the myeloid type, although such a clinical differentiation 
often does not check with the blood and histologic findings. 

It was formerly thought that most acute leukemias in chil- 
dren were lymphoblastic, but we now know that the myelo- 
blastic type is also common. The oxidase reaction was once 
depended on to differentiate the two types with the idea that 
cells of myeloid origin should give a positive reaction. If the 
reaction was negative, the cells were designated lymphoblasts, 
but we now know that myeloblasts do not give a positive re- 
action unless granules have begun to appear, so the oxidase 
reaction is of no value in differentiating the two forms-of young 
cells. The anemia is just as marked in the two types although 
the platelet count is more apt to be low in the lymphoid 
than in the myeloid type. 

An outspoken leukemia may be present without significant 
glandular or splenic enlargement. Here, there is usually fever, 
petechiae and often necrotic oral lesions. The diagnosis in 
such cases is, of course, made only by blood e.xamination or 
sometimes only at autopsy. The great difficulty in such cases 
is to differentiate leukemia from the blood reaction occurring 
in certain infections because an infection may so stimulate 
the bone marrow as to flood the peripheral blood with im- 
mature forms in the absence of true leukemia. If the entire 
clinical and blood picture does not seem to correlate properly, 
it is best to be guarded in making a diagnosis of leukemia. 
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Time and furtlier blood examinations will usually make the 
correct diagnosis. 

The clinical condition most frequently confused with 
leukemia in the child is infectious lymphadenosis (mono- 
nucleosis). Here, there is glandular enlargement and often 
splenic enlargement with a leukocytosis and the appearance of 
mononuclear cells in the blood which may be mistaken for 
hunphoblasts or myeloblasts. The patient is seldom ill; how- 
ever, hemorrhagic and local necrotic features are absent, and 
a careful study of the mononuclear cells shows that they are 
not young forms but simply abnormal forms to find in the 
circulating blood. 

Most difficult diagnostic problems in leukemia are seen 
in children with a leukopenia. Such cases are not uncommon. 
Usually, the anemia or the enlargement of glands or spleen 
is the presenting clinical sjmiptom. The anemia is often ex- 
treme, and the leukocide count may be as low as 1000 with 
a high percentage of mononuclear cells. If the child does 
have leukemia, a careful search, especially with concentration 
specimens, will usually show immature forms characteristic 
of leukemia. An aplastic anemia will give the same clinical 
picture, but here the immature white cells should be absent. 
The correct diagnosis may be impossible, however, until it is 
oiade at autopsy. 

Agranulocytosis is rare in the child but it may occur. It is 
e opinion now that most primary cases in the adult are due 
0 some drug such as amidopyrine, which acts as a toxic agent 
on the marrow, preventing the normal development and de- 
scry of leukocytes. Infection may act similarly. 


^ DYSCRASUS INVOLVING PRIMARILY THE PLATr- 
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seen at this age period are; (1) hemorrhage of the newborn; 
(2) true hemophilia; and (3) hemorrhage due to a deficiency 
in blood platelets or throrabopenia. 

Hemorrhage of the newborn occurs only in infants, as the 
name indicates. It is characterized by spontaneous hemor- 
rhage, usually not later than the second week of life. The 
bleeding may be from the gastro-intestinal tract, from the site 
of separation of the cord, or into the subcutaneous or subdural 
tissues. Relatively few careful blood studies have been made 
in such cases. The platelets are normal, but the coagulation 
and bleeding times are prolonged due apparently to a pro- 
thrombin deficiency. Transfusion usually effects a complete 
cure. The development of such a hemorrhage is usually pre- 
vented by giving whole blood intramuscularly immediately 
after birth. 

True hemophilia is primarily a disease of childhood, since 
it is a most serious condition and most children so afflicted die 
from hemorrhage early in life. The diagnosis of hemophilia 
■ should be made only in males. There is usually a family his- 
tory of abnormal bleeding in the male members of the modier’s 
family. In this disease, the abnormal bleeding is due to a 
prolonged coagulation time and prothrombin time without 
quantitative decrease in platelets, or abnormality of clot re- 
traction or bleeding time. The fundamental defect seems to be 
an increased resistance of the platelets to dissolution, so that 
the thromboplastin is consequently deficient. Clinically in 
such cases, hemorrhage from the mucous membrane.s and true 
petechiae seldom occur. Hemorrhage into the joints occurs 
practically always and large hemorrhages into the .subcu- 
taneous tissues and body cavities are frequent. 

The platelets seem easily depressed in childhood, so pur- 
pura due to a quantitative deficiency in platelets is common. 

We speak of this condition as idiopathic thrombopenia, al- 
though there must be a cause for the platelet depression. The 
condition usually develops acutely nitb petechiae and bleeding 
from the mucous membranes, especially from the nose. There 
is seldom bleeding into joint spaces or body cavities. Often 
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there is a historj'^ of a preceding infection such as one of the 
acute exanthemata, tonsillitis or pyelitis. Here the essential 
blood findings are a decrease in platelets with failure of clot 
retraction and an increase in bleeding time. Such cases arc 
usually self-limited and can be tided over by transfusion. If 
the thrombopenia and purpura become chronic, onlj" splen- 
ectomy will give relief. 

Hemorrhagic disease maj' also develop secondarilj' in chil- 
dren, especialty the type due to a platelet deficiency such as 
occurs with aplastic anemia and leukemia, or may occur in 
the course of some other manifest disease. Likewise, there 
may be a defect in the clotting mechanism with consequent 
abnormal bleeding as the result of jaundice or of a deficiency 
m fibrinogen from hver disease. 


SUMMARY 

The blood dyscrasias of the child do not differ greatly from 
the dyscrasias of adult life. The blood making and destroy- 
ing mechanism is more labile in youth, so the response to a 
given stimulus on the part of the bone marrow, spleen and 
other parts of the reticulo-endothelial system is apt to be more 
exaggerated in the growing child. For this reason, greater 
jud^ent must be exercised in drawing conclusions from both 
finical and laboratory data in the child than in the adult, 
he dyscrasias are more apt to be acute at this period of life 
1 he diagnostic criteria for establishing a diagnosis of some 
ood dyscrasias are essentially the same in all age periods. 


1- Xa^eU, 0.; Blutkraukheiten und Blut diagnostik, Sth ed., Berlin luliiK 
Springer, p. 292, 1931. ’ Jimus 

■ Cooley, Thomas B.: Likenesses and contrasts in the hemnlvtiV 

chfldhood, Amer. Jour. Dis. Child., 36: 1257-1262, ms ™ 
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THE TRANSFUSION OF BLOOD IN GENERAL MEDICAL 

PRACTICE 

Russell L. Haden 


I. INDICATIONS 


The transfusion of blood is one of the most valuable of all 
remedial measures employed in general medicine. Everj' body 
activity depends on an adequate supply of oxygen and of fluid 
and food which are furnished only by the blood. Transfused 
blood supplies the fluid volume necessary for adequate circula- 
hon, erythrocytes containing hemoglobin to transport oxygen, 
protein needed to maintain the proper osmotic pressure within 
the VKsels, platelets and other substances to aid blood co- 
agulation, and antibodies to resist infection, and at the same 
tune, stimulates the bone marrow to greater activity. 

In acute hemorrhage, the indication for transfusion is gen- 
erally absolute. Here, the rapidly reduced volume of blood 
>s usually the most serious phase of the hemorrhage. If as 
^uch as one third of the circulating blood is quickly lost 
w us ordinarily follows, since the heart cannot maintain the 
cu a ion on the reduced blood volume. In most instances 
In ? accompanied also by an element of shock.’ 

or in of any magmtude, even without shock 
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formation witli a very small reserve supply. As a rule, there 
is little reduction in the number of cells, but a marked reduc- 
tion in hemoglobin and consequently a low color index. If 
the hemoglobin is reduced a sufficient amount and for a suf- 
ficient length of time, microcytosis of the red cells develops and 
consequently the volume index is low. 

In uncomplicated chronic hemorrhagic anemia, the ad- 
ministration of large doses of iron such as 60 to 90 grains of 
Blaud’s pills daily, will lead to a rapid synthesis of hemoglobin 
and return of the blood to normal. Such a procedure takes 
time, however, and often it is more economical for the patient, 
especially if confined to a hospital, to be transfused, although 
the iron should be given also to build up the body reserve. 
In some cases of chronic hemorrhagic anemia, other factors 
are present which prevent or interfere with the normal forma- 
tion of hemoglobin, so the expected response to iron therapy 
of a daily increase in hemoglobin of 1 per cent is not ob- 
tained. Here, transfusion may be of great help in stimulating 
the marrow. 

In other cases, an iron deficiency anemia may result from 
a deficient food supply of iron as on an exclusive nulk diet. 
Not infrequently, there is a defect in absorption or utilization 
(idiopathic hypochromic anemia) of iron even with an ade- 
quate intake. Here also, the response to iron therapy in 
massive doses is most gratif}dng and transfusion is seldom 
necessary unless a rapid return to normal is indicated as in 
preparation for an operation or to combat other complications 
such as infection. 

In pernicious anemia, transfusion was the mainstay ol 
treatment before the development of liver therapy. We now 
know that this type of anemia is due to a deficiency in the 
erythrocyte maturing factor (EMF) formed by the interaction 
of an intrinsic factor secreted by the stomach on an extrinsic 
factor supplied by the food. This factor is necessary for the 
normal growth of the red cell just as iron is necessary for the 
normal synthesis of hemoglobin. The supply of this factor 
to the marrow may be altered b}'- liver disease since the liver 



TRA5JSI"USI0N or blood IX MEDICAL PRACTICE 1079 

is tlie normal storage depot, or by diarrhea, which prevents 
absorption. 

Since pernicious anemia is a deficiency disease, the thera- 
peutic indication is to supply the missing factor in amounts 
adequate for the maintenance of a normal blood count for 
the life of the patient. If the anemia is extreme and^ is 
progressing rapidly, transfusion should alwaj'S be done to tide 
the patient over the several days that are required before an 
appreciable effect from liver therapy is secured, even when 
given parenterally. It is the consensus of opinion, however, 
that transfusion is of no advantage in tire management of the 
disease except, as an emergency measure when the cell count 
is very low or in the presence of some complicating factor. 

In the anemia of pregnancy, transfusion has been found 
of the greatest value. This anemia is probably a deficiency 
anemia incident to the pregnant state, so it is self-limited and 
is cured by restoring the supply of material needed for red cell 
and hemoglobin formation. The same result is attained, al- 
though more slowly, by giving an adequate diet together with 
iron and liver extract. 

In most of the other anemias due to factors which cannot 
be removed such as chronic nephritis, inoperable malignancy, 
certain infections, or in such conditions as leukemia, sickle- 
cell anemia or idiopathic aplastic anemia, transfusion is purely 
palliative, but is most valuable, since the transfused cells prob- 
ably live as long as cells made by the patient (two to six 
weeks) and function normally as oxygen carriers. At the 
same time, the transfused blood acts as a stimulant to the 
bone marrow. Even if not curative, transfusion in such cases 
contributes greatly to the well-being of the patient. 

In many toxic conditions, transfusions may be life-saving. 
In acute poisonings such as by carbon monoxide or bichloride 
of mercury, the patient may be tided over by the supply of 
new blood. Transfusion is especially indicated if the bone 
marrow is involved such as in primary granulopenia (agranulo- 
cytosis) which is usually due to the effect of amidopyrine If 
the offending drug is withdrawn and the patient tided over 
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especially by transfusion, recovery should usually take place. 
This holds true also for other agents such as arsphenamine or 
benzol, which injure the bone marrow, but involve predomi- 
nantly the erythrogenic rather than myeloid tissue, unless the 
damage to the marrow is beyond repair. 

In sepsis with or without anemia, transfusions should al- 
ways be considered and usually employed. Here as a general 
rule, there is some decrease in red cells and hemoglobin, and 
these are replaced by the transfused blood. The bone mar- 
row is depressed in the presence of most infections and is sup- 
ported and stimulated by new blood. The transfused blood 
aids in combating the infection by supplying chemical 
antibodies as well as leukocytes which will function more 
efficiently than the ones formed in the damaged bone marrow 
of the patient. Recently, the transfusion of blood from a 
donor previously subjected to nonspecific protein shock has 
yielded encouraging results in the treatment of sepsis of dif- 
ferent types. 

Probably too little attention has been given to supplying 
blood proteins by transfusion because this is the only method 
by which they can be supplied if the patient is not making 
them in adequate amounts. The site of their manufacture in 
the body is not definitely known, but it is probably the liver; 
therefore, it is in liver diseases such as advanced cirrhosis 
that the proteins are not supplied in adequate amounts. If 
protein is lost through the kidney by proteinuria or into serous 
cavities as in the abdomen, in the presence of cirrhosis of the 
liver, or in states of hypermetabolism and excessive intestinal 
motility such as hyperthyroidism, the blood level is below the 
optimum level. The only way in which the blood proteins 
can be elevated quickly is by transfusion, although dehydra- 
tion increases the concentration without increasing the total 
amount in the circulation. 

In pathologic hemorrhage, there is usually some defect in 
the mechanism of blood coagulation. The deficiency may be 
in platelets or in the coagulating ferments. Here again, the 
only way to quickly destore the deficient elements is by the 
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transfusion of normal blood. In acute purpura due to a 
thrombopenia, transfusion is usually neccssaix' to tide the 
patient over the period while the platelets arc low hile 
the tendency to bleed is permanent in true hemophiha. there 
are often exacerbations of the hemorrhagic tcndcncx , so fre- 
quent small transfusions are often of the greatest help in the 
management of the abnormal bleeding. Hemorrhage of the 
newborn \Yhich probably is due to a deficiency in prothrombin 
should alw’ays be treated by transfusion. A deficiency in 
fibrinogen with resulting pathologic hemorrhage can be re- 
placed only by new blood. 


n. METHODS 


Theoretically, the most desirable method of transfusion 
should be one whereby blood to which no foreign substance 
has been added is given with minimal manipulation and the 
least possible contact of the blood with the containing vessel 
or syringe. With a paraffined Kimpton tube, such require- 
ments are met; however, an experienced transfusion team is 
required for the transfer of blood by this method. In a well- 
organized hospital such a procedure is possible, and this has 
been the method of choice by Dr. George Crile for many years 
and is used routinely on the surgical service in the Cleveland 


Clinic Hospital. 

If the transfusion of blood were done only with a Kimpton 
tube, the usefulness of the procedure would be greatly de- 
creased by reason of technical difficulties. Fortunately ci- 
trated blood seems to be just as valuable as whole blood and 
transfusion of such blood can be performed with great ease 
^thout especial training or equipment. The citrate method 
of blood transfusion is by far the most widely used and ful- 
fills all requirements, so it is usually the method of choice 
i lany citrate transfusions are poorly done in that little atten- 
tion IS given to minimal manipulation, to the eradnai 
»t the citrate as the blood is’wiftdrawh from tie “ 

to the prevention of any dotting whatsoever. Often the V"! 

allowed to flow from the donor into blood 


an open cylinder con- 
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Ininiiig the total aniount of citrate needed for the total amount 
of blood to be withdrawn, stirred vigorously, allowed to cool 
and then run by gravity into the vein of the recipient. I have 
long used only a closed container witli an attachment for sup- 
plying the citrate as the blood is withdrawn. Very little 
manipulation is required to mix tlie blood and citrate. With- 
out transferring from the container, the blood is injected by 
pressure into the vein of the recipient. Many hundreds of 
transfusions by tliis method have convinced me that blood so 
given fulfills every requirement for the satisfactory transfer 
of blood in all clinical conditions requiring transfusion. The 
technic of the method mentioned above has been described in 
detail elsewhere.^ 

If the blood volume is normal and the blood of the donor is 
normal, the hemoglobin of the recipient should be raised 10 per 
cent by the use of 500 cc. of blood and the red cell count ele- 
vated 500,000 per cubic millimeter. It is apparent that if 
the anemia is marked, several such transfusions are necessary, 
since it is seldom advisable to give more than 500 cc. at one 
time. If several transfusions are to be done, it is far better 
to give them in rapid succession. I prefer giving them at in- 
tervals of twenty-four or forty-eight hours. If the transfusion 
is given to combat toxemia, sepsis or shock, several are often 
needed and here also they should be given in rapid succession. 

In acute cases, it is often desirable to give even two a day 
employing 200 to 300 cc. of blood at each transfusion rather 
than 500 cc. 

It is most important to type the blood of the donor and 
recipient most carefully. It is helpful to do this by mixing 
the cells of each with sera 2, 3, and 4 as well as the serum 
of each with cells 2, 3, and 4. Cross matching should always 
be done as an added precaution before the transfusion is car- 
ried out. It is usually best to have a donor of the same type 
as the recipient, but there is never any objection to using a 
group 4 (Moss) donor for any t3pe. Except in a great emer- 
gency, a test for s}q3hi]is should always be done on the donor 
with one of the flocculation tests which are now so perfected. 
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No added time is required for this, as the test can be done 
while the tjqiing and cross matching are being completcrl. 

m. SUMMARY 

This discussion emphasizes the wide range of usefulness of 
the transfusion of blood in medical treatment. In any clinical 
condition in whicli there is a lack of total circulating blood 
volume, a deficiency in any of the formed elements of the 
blood, an insufficient amount of substances dissolved in the 
substances of the blood, or less than the desired defense against 
infection, transfusion must be considered. Occasionally, the 
procedure is life-saving. Seldom, however, should transfusion 
be employed as a last resort; it should be used when the 
patient can still respond to the stimulating effect of the new 
blood. It is most important to give enough transfusions to 
secure the desired effect because one is often insufficient. If 
more than one is given, the interval between transfusions 
should usually be short. If tlie set-up is available for the 
transfer of whole blood, this is the method of choice. Citrated 
blood seems just as effective, however, and the transfusion of 
citrated blood is so simple it should be available at all times. 
In general practice, only by making the technic of blood trans- 
fusion simple can this most valuable therapeutic procedure 
have the wde usefulness it deserves. 
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CONSTITUTIONAL PSYCHOPATHIC PERSONALITIES 
THEIR RECOGNITION, DIAGNOSIS, AND MANAGE- 
MENT 

Louis J. Karnosh 

Post-Kraepelin psychiatry has been able to draw out of 
the theological and metaphysical vagaries which obtained for 
many centuries certain scientifically delineated entities and to 
establish clear definitions thereof. Particularly has this been 
true of those disorders which concern the primary intellectual 
functions involving the phenomena of thinking, memory, asso- 
ciation and orientation. Modern psychiatry has yet to deliver 
into a clear objective light those aberrations which deal with 
the life of feelings and impulse. Some of these latter dis- 
orders are actually in that unhappy position where they are 
neither accepted by the psychiatrist as true psychoses nor are 
they wholeheartedly regarded as problems belonging to the 
moralist and penologist. 

Such is the miserable plight of those unfortunates who are 
commonly called constitutional psychopathic personalities, and 
whose condition has been aptly labeled “the stepchild of 
psychiatry.” Because it lacks a respectable nosologic stand- 
ing, it is misunderstood in the clinic, misinterpreted in the 
schoolroom and maltreated in the courts. Accepted by at- 
torneys only when it offers a legal advantage and scorned by 
them when it does not, it is largely responsible for the notorious 
altercations in criminal procedures which at regular intervals 
give American medical jurisprudence a noisome reputation. 

Some psychiatrists have offered the suggestion that the con- 
stitutional psychopath does not have a psychosis but possesses 
a “disease of personality.” This appears to be a nice dis- 
crimination but is hardly tenable, for by the same token a 
patient with the “personality changes” of a frontal lobe tumor 
does not have a disease of the mind but merely harbors a “sick 
personality.” 

VOL. 19 — 125 Iq8j 
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Sucli vague synecdoches as “personality” and “constitu- 
tion” are frank admissions that an accurate concept of this 
entity is sadly wanting. And yet an entity it must be, for it 
is as frequently recognized by the practicing physician as it 
is by the psychiatrist — probably by intuition in both instances 
ratlier than by rational definition. 

The confusion begins with the very first step necessary 
to establish an entity — namely its proper nosologic designa- 
tion. A host of synonyms is employed to designate constitu- 
tional psychopathic personality, all of which are bitterly 
criticized, and no one term is universally accepted. Constitu- 
tional inferiority, pathological personality, moral imbecility, 
hjrpophrenia, discordant personality, defective delinquent, in- 
adequate personality and a score of other terms contest with 
an equally large number of appellations which are dictated by 
the special behavior of the particular patient. In this group 
we have the recidivist, the pathological liar, the invert, the 
misanthrope, the pernicious braggart, the unstable, the impul- 
sive, the vagrant type, etc. 

When such disagreement exists as to terminology, to frame 
a satisfactory definition is an almost hopeless task. Stripped 
of theoretical and speculative elements, setting aside all fine- 
spun psychoanalytic considerations, and expressing the essen- 
tial and specific criteria, the following definition is broad 
enough to include most of Uie fundamental features. Constitu- 
tional psychopathic personality is a condition either hereditary, 
congenital or acquired, affecting the emotional and volitional 
rather than the intellectual fields and manifested by certain 
anomalies of character which make satisfactory social adjust- 
ment impossible.^ 

The constitutional psychopath is known better by his deeds 
than his true defects. A routine psychiatric e.xamination, more 
often than not, reveals few objective data. Only a perusal of 
past performance, of a long succession of anti-social acts and 
society’s repercussions to such acts re\'eals the tj'pical career 
which brands the individual as belonging to this group. 

Wiile terminology is unsettled and definition is difncult, 
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the average psjfchiatrist has little difficulty in recognizing thi; 
human hybrid. Gathering the common denominators and ex- 
cluding the rarer variations, a composite portrait of the con- 
stitutional psychopathic personality is readily obtained. He 
is a young individual, generally brought to the consulting room 
some time in his late teens, who shows little or no concern o'.er 
his plight because he refuses to recognize he has any aberra- 
tions. Showing minimal intrapsychic tension, he appears sure 
of himself, has a defiant or sulkj^ attitude, is distinctly egotistic 
and is ready to defend himself at all costs. The long recital 
by distracted parents of a record of selfishness, repeated petty 
misdemeanors, outbursts of rage, general instability and im- 
pulsive conduct, makes no impress upon his self-esteem, ex- 
cept to bring forth retaliations in tlie form of wilful lying, 
clever evasions, frank denial and shallow rationalization. 

Training and discipline except for short sporadic periods 
does little good and the effect of punishment is nil. In addi- 
tion to a career of instability, shiftlessness, coupled with lack 
of insight or ethical sense, the personality portrait is em- 
bellished with various distortions of the sexual life. 


In the face of aU this noxious behavior, tlie ordinary in- 
tellectual attainment may be normal or better than normal. 
Frequently this intellectual development may be spotted or 
scattered and quite often the superficial impression is gained 
that the patient is smart if not actually brilliant. A closer 


study reveals, however, the superficiality of mentation. A 
lack of inhibition of impulse, an emotional over-coloring of 
thought and action is sensed as well as an inability to express 
sound views, adequate summations and conclusions. There is 
a definite poverty of abstract induction. The constitutional 
psychopath shows what Kretschmer calls good “free-associa- 
Hon thinking,” i. e., the abiUty to handle immediate concents 
and percepts with vividness and dexterity, to give exnre<;Jnn 
to thinking which is emotionally loaded. To stem such “short 
circuited” mental acUvity, to draw on stored-un 1 
and complex association, to make critical and diferimr^r 
conclusions and derive broad concepts and thus to make his 
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beJiavior Jess primitive and naiVe is beyond Jiis powers. It is 
liere tJiat tJie constitutional psycliopatliic personality is defec- 
tive. No meter stick, no quantitative quotient lias yet been 
devised to measure this deficiency and give it an absolute value. 
Only by giving the patient free rein and by allowing him to 
face situations which call for calm deliberation, good judg- 
ment and careful analysis, is one able to gain a general knowl- 
edge of the fundamental weakness. Since no physical inde.T 
or quantitative methodology is available to measure this, the 
temptation arises to call it a defect in the “total personality.” 

If the orthodox medical mind, which has been properly 
trained to tliink in terms of diagnosis, etiology and rational 
treatment, peruses the literature, the information is garnered 
that the disease— if it be a disease — is a biogenic one, a dis- 
turbance in the deeper structures of personality, a discordance 
in the impulse life, the temperament and the character ele- 
ments of the individual. If the physician is venturesome, he 
can proceed into the elaborate classifications and subclassifica- 
tions and into the exquisite psychological dissections of 
Schneider,' Kahn® and others. Although these writers may 
claim otherwise, their excellent monographs can only be re- 
garded as more detailed elaborations of symptomatology and 
serve only to furnish a clearer analysis of where in the psy- 
chological matrix the weakness exists, but this must not be 
mistaken for a true e.xposition of etiology. The welter of 
psychoanalytic enthusiasm has produced, as in other condi- 
tions, a fine-spun knowledge of how the psychopath performs 
but not why he so performs. 

Boisen'* has set up a scheme wherein the inadequate per- 
sonality behaves along certain patterns, these being impelled 
by a sense of failure as judged by personal standards. Among 
other things, the behavior is conditioned by the degree of 
awareness of tlie inadequacy. From this scheme, it is ap- 
parent that the constitutional psychopathic personality has 
little or no aw'areness of his defect and the end-results are 
obvious. Defending his ego to the last ditch, hi.s means of 
solution are reduced to a few fairly fixed patterns. With an 
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attitude of nippancy and carclcs?ne??. be may fmd release o 
tension tlirough clowning, making light of accepted stan ar 
and by associating with groups which live at a lower level oi 
responsibility. Here is produced the rounder and the pett\ 
thief. He may maintain his self-esteem through constant 
depreciation of others and appear as the faultfinder and chronic 
misanthrope. Braggadocio is another method of bolstering 
self-respect, which sooner or later leads to pathological lying, 
wherein the delinquent portrays himself as a heroic, muchU 
abused or misunderstood person. A paranoidal misinterpreta- 
tion of his troubles is another favorite response. Finally, when 
acutely assailed he may find temporary^ respite in self-pity, 
in claiming bodily ailments or by hysterical explosion. Here 
attempts at suicide — rarely genuine — amnesias and wandering 
spells are fugues which serve to help evade the critical situa- 
tions. 

All this is familiar ground to anyone who has dealt with 
more than two of these individuals. It only serves to make 
more poignant the problem and at best such exploration of 
the “depth” psychology offers only incidental and temporizing 
compromises in the direction of treatment. 

Should psychiatry rest on the assumption that the psycho- 
pathic personality is an entity that belongs to the realm of 
depth psychology because of a paucity of physical signs? An 


expression on this had better be deferred for very good reasons. 
The rapidly unfolding data revealed by recent studies in cere- 
bral physiology, the amazing growth of endocrinology and its 
invasions of pragmatic psychiatry, the profoundly significant 
revelations about human conduct and mental behavior in sub- 


jects who have survived removal of brain tissue for brain 
tumor extirpation and the improved technics of roentgenology 
encephalography, and ventriculography are already revealing 
objective information which gives the problem another and 
more hopeful approach. 

The so-called “personality changes” of fore-brain disease 
are rapidly becoming crystallized in diagnostic neurology so 
they now exact almost the same respect as a poftive 



LOUIS J. KAIiNOSH 


1990 

Babinski sign or a fixed pupil. The story of Phineas P. Gage 
is known to every neurologist and with certain reservations this 
worth}'^ was in every respect a constitutional psychopathic per- 
sonality for the twelve and a half years he survived his acci- 
dent. 

A number of brilliant resections of the frontal lobe by 
neurosurgeons have been reported in recent literature. Brick- 
ner’s*'' observations particularly emphasize that while ordinary 
intellectual functions are intact, there is a notable defect in 
tlie ability to make so-called “complex engrams,” to synthesize 
a large group of ideas, to condense many minor experiences 
and to express broad judgments. In direct proportion, there 
is a tendency to more primitive mood swing and franker ex- 
pression of emotionally colored ideas and impulse components 
in conduct. 

These patients offer good examples of “control” cases in 
studying the phenomena of psychopathic personah'ty. ' How- 
ever, an outstanding difficulty in making fair comparisons is 
society’s attitude. Any person who has miraculously survived 
an operation for bilateral frontal lobectomy is a very much 
sheltered and favored individual. He is not called upon to 
face crucial matters, not exposed to temptations nor asked to 
make grave decisions. Because the constitutional psycopath 
has an apparently intact body and a good intelligence he is 
expected to meet his problems adequately, is given freedom 
to display the entire catalogue of his deficiencies and when 
found wanting is punished forthwith. 

If we are to give real meaning to the word “constitution,” 
the growth factors involved in this deficiency must be sounded. 
The most malignant features of the constitutional psychopathic 
personality appear at the time when there are the greatest 
spurts in skeletal and visceral growth and when profound 
changes are taking place in the endocrine system. This sug- 
gests the possibility that the psychopath is a resultant of dis- 
cordant development of all those elements which tend to har- 
monize the intellectual, emotional and instinctual integrations. 

The brain attains its maximum size at the age of seven 
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years. However, from Flechsig’s studies, complete myeliniza- 
tion of certain areas, notably the frontal lobes and parts of the 
temporal and parietal lobes, does not occur until the years of 
puberty. It can be inferred from this that the highest niental 
functions in tlie most complex association fields do not com- 
pletely evolve until then. The question naturally arises, can 
injuries, inflammation or arrest of development occur in tlic.-e 
zones and deficiency remain latent for many years before it 
is recognized or before it flowers into abnormal behavior i A 
fundamental error in our knowledge of this inadequacy may 
lie in the fact that cause and effect may be removed from 
each other by a wide space of time. An injury or inflamma- 
tion may occur in infancy, leave no immediate after-effects and 
become relegated in the memory of parents as a matter of little 


consequence. 

The following analysis of 63 cases presented as constitu- 
tional psychopathic personalities frankly emphasizes the 


organogenic approacli to this problem. 

Heredity. — Heredity cannot be ignored as an important 
contributing factor but because of our inadequate knowledge 
of human biogenics, no clarified statement can be made. Al- 
though in a large number of cases one parent or both were 
variously described as being irritable, erratic, or unstable, just 
as often both father and mother were balanced, industrious, 
socially well-acclaimed individuals. Several were described 
as being subject to sharp cycling of mood and a fair number 


'vere said to have been high-strung, over-refined and speciall}' 
pfted in certain intellectual fields. Psychopathic personality 
in other siblings was found in only 2 cases. 

Birth Injmies.—Intracranial birth injuries are probably 
more frequent than is ordinarily suspected. Lumbar punc- 
hes m newborn infants have disclosed bloody spinal fl..iH 
m as many as 40 per cent. Obviously, the vast majority of 
these injunes are trivial and leave no residue TniJ- ^ 
“Silent areas” „,ay be extensive and nray t 'n,a„Ter,r“ 
^A'CS until such rones are expected to LtuMe t 1 
'Wd technic as encephalography will not reveal the Ioms 
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or Llie extent of such injury early enough to anticipate ab- 
normal development. Only 1 case of the 63 studied was 
definitely regarded as a true birth palsy and the encephalogram 
revealed a porencephalic defect in the left frontal lobe. 

Home Factors. — Unlike other functional nervous dis- 
orders of youth, the psychopathic personality is not essentially 
a product of the broken or disordered home. Only 5 of the 63 
patients could point to gross incompatibility of the parents as 
a source of irritation, and in only one was this an immediate 
cause of misbehavior. Jealousy of other siblings is a more out- 
standing psychogenic component, being noted in over 40 per 
cent of the cases. Obviously, this must be recognized as more 
of a symptom of the basic deficiency rather than a true causa- 
tive factor, for the psychopath is compelled to take advantage 
of every rationalizing device to maintain his self-esteem. Four 
of the patients were foster children and here the hereditary 
component must be given equal consideration with the many 
psychogenic factors which are bound to emerge with such a 
social status. 

Childhood Diseases. — These were found to be no more 
frequently encountered than in tlie normal population statis- 
tics. However, in more than half of the cases a particular 
febrile illness was described as being very severe, prolonged 
and followed by a protracted convalescence, hleasles, whoop- 
ing cough and scarlet fever in the order given were found to 
be the worst offenders as shown by the following: 


Severe Illness: 

Measles 

Whooping cough 
Scarlet fever 

Empyema and pneumonia 

Minor Illness: 

Acute rheumatic fever 

Chorea 

Malnutrition 

Total 

No History of Childhood Disease 
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If anything, infectious diseases arc outstanding, not par- 
ticularly because of their specific nature but because of se- 
verity. hleasles and whooping cough are not infrequently 
associated with cerebral complications and a mild encephalitis 
may be a residue in such infections. W hether or not this oc- 
curred in this group cannot be proved but should be regarded 
as a probability, for the sequelae were found to be not unlihe 
the milder cases of juvenile (lethargic) encephalitis. 

Trauma. — Injury to the head in early life is a very' com- 
mon incident in the lives of normal children. Trauma to the 
head occurred in about 12 per cent of the patients in this 
series but in only 4 can it be said that it was serious. In a 
fifth the injury consisted of severe burns about the mouth 
and throat from lye after which the behavior disorders ap- 
peared. Injuries to parts other than the head were not in- 
cluded. 


Bodily and Endocrine Developments. — Some writers 
have found as many as 40 per cent of these disturbances were 
associated with endocrine imbalances. In this group 24 were 
notably dysplastic. Because biogenic assays of endocrine 
status are as yet difficult and expensive, complete knowledge 
of this feature of the psychopath is a matter for further in- 


vestigation. Of the 12 who were more carefully scrutinized 
in this respect, 10 males were consistently eunuchoid in con- 


stitution, and bone growth was ahead of sexual development. 
All 10 showed a bone age three or four years above (irono- 
logical age. In contrast, the beard arvd genitalia were imma- 
ture. In 6 of these, the male sex hormone assays were low 
m 9 the metabolic rate was lower than normal. Ih all but 
1 of the 10 the hypometabolism was regarded as an expression 
of hypogonadism. Only one had a potential diabetes with n 
disturbed sugar tolerance. 


Twelve psychopathic girls were definitely suffering wtih 
h>po-ovananism and 2 on the other hand were sexiiall ^ 
developed and sexually delinquent. SteaUng and 

u ' ftose with deBcient ovarL ,uTc! 
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This smattering of endocrine study in psychopathic con- 
stitution revealed endocrine imbalance in over 38 per cent 
of the subjects. Partridge,® who emphasized this feature, 
found 2-6 per cent were so afflicted, while McCartney,' who 
was more impressed by the anomalies of character, believed 
that only 3 per cent were in this dysplastic group. The theory 
tliat in many cases psychopathic personality is an expression 
of uneven growth seems to have good support and may explain 
why not a few young psychopaths tend to improve as they 
grow older because development evens out or compensatoiy 
over-function occurs in other endocrine structures. 

Intracranial Disease. — ^If all 63 cases had been studied 
by such methods as encephalography, ventriculography and 
intracranial surgical exploration, it is possible that some type 
of encephalopathy would be discovered in a larger number. 
For various reasons, 22 of the 63 cases were subjected to the 
above measures, largely because there were neurologic findings 
justifying such diagnostic technics. Fourteen of these were 
found to have had positive findings. These were merely gross 
lesions and no method other than actual brain biopsy can be 
u tili zed to discover microscopic changes. Hence, it is impos- 
sible to determine bow many individuals showing psychopathic 
constitution actually have true encephalopathy. The findings 
which are recorded in the table below are striking, not only 
because of the diversity of the lesions, but also because there 
is a preponderance of tliese lesions in the frontal regions and 
about the neuropituitary portions of the brain stem. 


Table of Encephalopathies Found in 22 Cases Regarded as Co.vstiti tional 
Psychopathic Personalities 

Internal hydrocephalus 6 

Distention of third ventricle I 

Tumors of frontal lobe 2 

Cyst of frontal lobe 1 

Atrophy of frontal lobes 3 

Chiasmal arachnoiditis 1 

Porencephaly in the frontal lobes (birth palsj') 1 

Negative findings J__ 

22 
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Naturally when a specific brain disease is established, the 
diagnosis is changed from that of psychopathic constitution 
to one of true encephalopathy. In this irregular perusal of 
63 cases, 22 per cent were found to have an organic basis in 
the central nervous system for their unnatural behavior (Fig. 
190). If we accept the postulates laid down in reference to 



Fig. 190. — General loci of lesions found in IS cases clinically presented as con- 
stitutional psychopathic personalities. 

frontal-lobe function it can be said that at least some of the 
symptoms manifested by these patients are evidences of frontal 
lobe deficiency. 


That organic factors are present in psychopathic person- 
alities is generally conceded. Whether or not these are pri- 
maiA’ causes or merely contributory elements is not clearly 
^-liown. However, these objective findings suggest that treat- 
ment should be more than perfunctory and that all psycho- 
pathic personalities should not be consigned at once to the 
custodial scrap heap. As mentioned before, an unknown per- 
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ccntage gradually improves spontaneously after growth dis- 
tortions have disappeared. If there is a history of severe in- 
fantile febrile disease, one should try fever treatment with 
typhoid or other foreign protein. Two patients showed 
marked improvement after such treatment. Schneider- and 
otliers have been impressed by the cyclic or periodic activity 
of tlie psychopath, and frequently relatives are well aware of 
the prodromal signs of such cycles. In such cases, the use of 
bromides and other sedatives may stem a burst of abnormal 
and impulsive activity. Glandular treatment, when indicated, 
is to be recommended, but the exquisite diagnosis and thera- 
peutic management of such features had better be turned over 
to an expert endocrinologist. .-c-Ray examination of the skull 
and encephalography, when convenient, should be resorted to, 
if the faintest suspicion of intracranial pathology exdsts. 

Nobody will deny that the psychopathic personality re- 
quires even closer supervision than a psychotic patient. Ad- 
justment to a simple, monotonous routine is impossible be- 
cause by virtue of his vivid emotionality the psychopath abhors 
such an existence. Yet under a rigid discipline in an institu- 
tion this patient is generally normal in behavior. 

In most states there is no accepted legal definition of 
psychopathic personality. This state of affairs does not allow 
indefinite incarceration of such patients and the vast majority 
are allowed to run tlie gamut of reform schools, detention hos- 
pitals, prisons and work farms. Until special public institu- 
tions for the psychopathic individual are provided, the institu- 
tional care of the psychopath shall remain at best a sketchy 
matter. 
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THE DIAGNOSIS AND NEWER TREATMENT OF GONOR- 
RHEAL VULVOVAGINITIS IN CHILDREN 

William J. Engel 


In handling any case of vaginitis in young girls, it is 
obviously first necessary to establish a diagnosis, and in so 
doing, to remember that not all cases of vaginitis in children 
are due to the gonococcus. All cases may be classified as acute 
or chronic and further subdivided etiologically into tlie gonor- 
rheal and nongonorrheal forms. 

The symptoms in any case of vaginitis may be much 
the same, consisting of burning or itching and irritation about 
the vulva and examination reveals a reddened vaginal orifice 
from which comes a purulent or seropurulent discharge. Not 
infrequently a urethritis and cystitis may give rise to burning 
and frequency of urination. 

The diagnosis is finally established by careful examina- 
tion of a smear of the discharge to which a Gram stain is 
applied. The finding of typical gram-negative intracellular 
diplococci morphologically identical with the gonococcus is 
sufficient to establish the diagnosis of gonorrheal vaginitis. 
Confirmatory evidence may be had by obtaining a culture of 
the organism, but this is rather difficult to accomplish on ordi- 
nary culture media and hardly necessary in most cases. 

Acute nongonorrheal vaginitis is occasionally encountered 
during the course of an acute infectious disease, particularly 
scarlet fever, influenza and occasionally diphtheria. The lat- 
ter is characterized by the presence of a membrane while in 
the others of Uiis type the discharge is very thin and watery and 
lends to subside spontaneously in a few days, 
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Chronic nongonorrheaJ vaginitis may be due to a constitu- 
tional disease associated with malnutrition and uncleanliness. 
Also in any chronic vaginitis, it is important to rule out the 
presence of foreign bodies and to look for parasites in the 
vaginal canal. 

Gonorrheal vaginitis begins as an acute inflammation from 
which it progresses to a chronic state in the majority of cases. 
It is usually contracted innocently from infected linens or 
toilet seats and may be carried directly from an infected 
parent or nursemaid. Once introduced, the gonococci flourish 
on the thin delicate mucous membrane of the immature vaginal 
canal and eventually penetrate deep between the interstices of 
the epithelial cells into the submucosa, and the inflammation 
frequently penetrates even to the muscular layer. Fortunately, 
at the younger ages, Skene’s glands, Bartholin’s gland and tlie 
endocervical glands are not developed, so they cannot harbor 
the infection. Rarely if ever does the infection travel up to 
the tubes, but not infrequently there may be an associated 
gonorrheal proctitis which must be recognized and treated if a 
cure is to be obtained. 

This disease is highly contagious and an outbreak in a 
children’s ward of a hospital or in a school may spread rapidly 
to epidemic proportions. It is highly important, therefore, to 
exercise rigid precautions when a case is discovered. These in- 
clude complete isolation and careful sterilization of diapers, 
linens and toilet articles. If a case develops in a children’s 
ward of a hospital, the entire ward should be isolated and all 
the other children carefully examined at frequent intervals. 

In short, one cannot be too careful in the management of these 
cases to prevent the spread of this distressing infection. 

Until 1933, when Lewis^ suggested the use of theelin, the 
treatment of this disease had been notoriously unsatisfactory. 
Practically all the known germicides and antiseptics had been 
tried and recommended but the multitude of methods sug- 
gested was in itself evidence of the inefficacy of any one. One 
needs only to recall the depth to which this infection travels 
to understand the futility of attempting to destroy the organ- 
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isms by applying germicides to the vaginal mucous membrane. 
For the purpose of cleanliness, irrigations wth antiseptic 
solutions are useful and should be employed as will be de- 
scribed, but we should not lead ourselves to believe tliat we 
are destroying the gonococci in this manner. 

The background of the use of ovarian hormone in the treat- 
ment of this disease is of interest. In 1928 Edgar Allen* had 
showm that injections of ovarian hormone for twenty-one days 
into the immature female monkey caused the vaginal 
epithelium to increase in thickness from 4 to S layers in the 
controls, to 30 or more layers in the treated animals, and fur- 
thermore this was associated rvith the development of a corni- 
fied layer and the appearance of many desquamated 
epithelial cells in the vaginal smears. There was an asso- 
ciated development of the cervical glands which were in- 
vaded by leukocytes, and the endometrium was built up at 
most to a midinterval phase. 

It is known that gonorrheal vaginitis in children tends to 
subside spontaneously at or before puberty, when the vaginal 
mucous membranes become adult in type and furthermore, 
that the gonococcus does not invade the adult vaginal mucosa. 
Reasoning from these facts, Lewis^ conceived the idea of arti- 
ficially changing the vaginal mucosa of the child by the use of 
theelin, thereby rendering it unfavorable to invasion by tlie 


gonococcus. Its use appeared to be harmless, since Hartman® 
had shown that a dose sufficient to produce changes in the 
vaginal epithelium was much below that which might lead to 
injurious changes and uterine bleeding, and furthermore, 
Allen- had shown that all changes returned to normal in four 
to sh weeks after treatment with ovarian hormone was dis- 
continued. From the present available clinical reports, it 
would appear that the administration of this hormone to 
iidren is without deleterious effects, although it should be 

med with caution and aU possible secondary effects carefullv 
noted. ^ 


Lewis reported good results in the treatment of 4 cases of 
ronic and 4 of acute gonorrheal vaginitis. Seven patients 

ig — 12^ 
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were apparently cured and free from recurrence while re- 
currence was noted in only one. Huberman and Israeloff^ later 
reported good results in 6 patients following the use of 
amniotin. In one of their cases the amniotin was administered 
by mouth and the patient was clinically cured within eight 
weeks and this was followed by no recurrence. This latter 
is of particular importance because of the obvious advantage 
of oral administration in children. Other reports by Nabarro 
and Signy,® Reading, ^ and Brown’’ attest to the efficacy of 
estrogem'c hormone in the treatment of this disease. In all 
cases, the disease appears to have been cured in a shorter 
period of time and with lasting results. The appearance of 
desquamated epithelial cells in the vaginal smear is taken to 
be the criteria of adequate treatment and associated with this 
the purulent discharge changes to a thick, dry adult type of 
leukorrhea. Following cessation of treatment, there is an in- 
volution of the vaginal structures. 

Let us then outline a satisfactory treatment for the child 
with gonorrheal vulvovaginitis. The treatment is the same 
whether it be an acute or a chronic infection, although it has 
been noted that the chronic case usually clears up more rapidly 
following treatment with estrogenic hormone. 

The patient should be started immediately on estrogenic 
hormone (such as theeh'n, amniotin, progynon or menformon) 
and this should be given daily until negative vaginal smears 
are obtained. This hormone may be given hypodermically or 
by mouth. One hundred rat units daily is usually adequate 
if hypodermic injection is used, while about five times this 
dose should be used in case of oral administration. From all 
clinical and experimental observations, it appears that oral 
administration is entirely effective, and its obvious advantage 
in children should make it the method of choice. Vaginal 
smears should be made at frequent intervals, and the effective- 
ness of the treatment is judged by the appearance of numerous 
desquamated epithelial cells in the smear. 

In addition to this, the vaginal canal should be irrigated 
carefully each day and for this purpose, one may select from 
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a number of solutions, although we have found a 1; sOOO 
solution of potassium permanganate quite suitable. A soft 
rubber catheter introduced into the vagina serves admirably 
as an instrument for this purpose and usually is less objection- 
able to the child than a rigid instrument. The solution should 
be comfortably hot and at least a quart used at each irriga- 
tion. 

Other measures are seldom necessarjf in the average case. 
Should an infection prove unusually obstinate, however, the 
cause may be a resistant cervicitis which should be treated 
by cauterization of the cervix with 20 per cent silver nitrate 
solution or linear cauterization as suggested by Titus and 
Notes.® Another cause may be a proctitis which should be 
treated by low rectal irrigations followed by tire instillation 
into the rectum of a 4 per cent solution of argyrol or 14 per 
cent protargol. 

Crossen® has reported good results by the use of diathermy 
which may be employed to good advantage, especially if there 
is any evidence of pelvic inflammation. 

With any form of treatment, however, the possibility of 
recurrence is to be borne in mind, and all patients should be 
followed carefully to assure a lasting cure. Reinfection may 
also occur, so that all possible sources of infection in the child’s 
environment (parents, nursemaids, etc.) must be carefully 
controlled. 

Fortunately, it is rare for any effects of a vulvovaginitis 
to persist into adult life; therefore, one can give a good prog- 
nosis once a cure has been established. 
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TREATMENT OF CHRONIC HYPOGLYCEMIA 
E. Perry McCullagh 


It is the custom at present to consider cases of chronic 
hypoglycemia without obvious cause to be instances of hyper- 
insulinism. This may or may not be warranted, since our 
present methods do not make it possible to measure with 
accuracy such factors as the function of the liver, the pituitary 
or adrenals in tlris respect. 

Some of the common causes of hypoglycemia which must 


be considered are: 

1. Excess of Insulin. — ^This may follow injections of in- 
sulin in diabetics or it may be associated with hyperactivity 
of the insulogenic function and in some cases has been asso- 
ciated with hypertrophy of the islands of Langerhans or with 
benign or malignant tumors. Hypoglycemia occurs very fre- 
quently four or five hours after a large amount of glucose has 
been taken such as in a glucose tolerance test. In the majority 
of instances, this is not associated with symptoms and it pre- 
sumably is the result of stimulation of insulin production. 
Hypoglycemic reactions occur in some diabetics apart from 
insulin medication. 


2. Deficient Gly cogenesis. — This may be present follow- 
ing destruction of the liver by poisons, acute yellow atrophy, 
and extensive destruction by tumors. Probably cirrhosis is a 
factor in some cases. Hypoglycemia has been .shown to be 
associated with extensive fatty metamorphosis of the liver in 
late diabetes.^ It seems probable that functional liver disease 
may produce the same effect. Muscle wasting may produce 
h\Toglycemia and the mechanism in some instances annears 
to be on the basis of glycogen deficiency. StarvaUon dxca. 
sive exercise, and occasionally loss of sugar bv lactattn’n 
renal glycosuria may be factors ^ 
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3. Endocrine Disorders Affecting Other Glands.— The 
influence of the pituitary gland on sugar metabolism is obvious 
in cases of pituitary tumors and in cases of extensive pituitary 
damage such as in Simmond’s disease. Hypothyroidism is 
frequently associated with hypoglycemia but in both the above 
instances the hypoglycemia may be asymptomatic. Disease 
of the suprarenal glands may produce a similar result and 
hypoglycemia is an almost constant finding in Addison’s dis- 
ease and has been reported in the presence of adrenal tumor.- 

4. Organic Nervous Disease. — The presence of organic 
nervous disease must be ruled out. We have seen abnormally 
low glucose tolerance curves in cases of brain tumor. 

No discussion will be made here of the diagnosis of hyper- 
insulinism and the above groups are cited simply to empha- 
size the fact that the causes of hypoglycemia are multiple^ and 
that the condition does not always produce syniptoms. 

The symptoms of the condition are extremely variable. In 
mild cases the common symptoms are excessive hunger, weak- 
ness, tremor, excessive sweating, anxiety and inability to con- 
centrate the thoughts. In more severe cases, mental lapses, 
grand mal, violent delirium and death have been described. 

When the condition is suspected, the chief points in diagno- 
sis are that the symptoms are relieved by food or glucose and 
can be shown to be associated with blood sugar levels which 
usually are definitely below 70 mg. per 100 cc. 

Many conditions sucli as psychoneuroses, psychoses, 
encephalitis, intracranial neoplasm, epilepsy, alcoholic intoxi- 
cation and coma from \'arious causes must he borne in mind 
as sources of similar symptoms. 

When all these factors are considered, it is obvious that 
no standard treatment can be applied in all cases, but must 
be varied in accordance with the cause of the condition. The 
most satisfactory treatment in most instances is by dietary 
measures, which may be supplemented in some cases with 
endocrine therapy or drug therapy and in the more severe 
instances surgery must be considered. 

The dietarj'^ principles which we have found most effee- 
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live are (1) frequent feedings and (2) the use of high fat, lovr 
carbohydrate diets. 

It is generally conceded that a high intake of carbohydrate 
may increase the tolerance to carbohydrate and tend to lower 
the blood sugar. This is true not only in nondiabetics but in 
many diabetics as well, and has led to the general use of much 
higher intake of carbohydrate in diabetics than was formerly 
used. 
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A tentative diagnosis of diabetes mellitus was made and 
tlie patient was placed on a high carbohydrate diet, quickly 
increasing the intake to 280 Gm. per day. At this time the 
protein intake was 86 Gm. and the fat intake was 60 Gm. 

Twenty days later the glucose tolerance was repeated and 
tlie curve is shown in Fig. 192. 

It has been recognized for a long time that low carbohy- 
drate, high fat diets may lead to elevation of blood sugar levels. 
In 1923 the effects of diets in the treatment of epilepsy were 
reported by Weeks, Renner, Allen and Wishart.® These in- 



vestigators placed 6 patients on very high fat, extremely low 
carbohydrate diets for forty-eight days. In every patient 
hyperglycemia gradually developed. The highest figure 
reached was 357 mg. per 100 cc. 

The usual explanation of the mechanism is that since the 
blood sugar rises but little, insulin production is not stimu- 
lated. In consequence, the fall in blood sugar levels which 
would ordinarily take place does not occur. On this basis, 
Harris'* suggests the use of daily diets of 90 Gm. carbohydrate, 
60 Gm. protein and 180 Gm. of fat in the treatment of hyper- 
insulinism. This he divides into 7 feedings per day. For 
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obese patients he suggests the use of a diet containing 90^ G.m. 
carbohydrate, 60 Gm. protein and 60 Gm. of fat, making a 
total caloric intake of 1140, while in underweight indi\dduals, 
90 Gm. carbohydrate, 60 to 75 Gm. protein and 200 to 300 
Gm. of fat are used. 

Such cases as those reported by Shcpardson ’ illustrate the 
value of this treatment. In one case of hypoglycemia treated 
with a high fat diet ranging from 100 Gm. carbohj'dratc, 80 
to 90 Gm. protein and 200 to 280 Gm. fat, the blood sugar 
levels four and one-half and five hours after meals rose from 
66 and 60 mg. per 100 cc. preceding treatment to 98 mg. per 
100 cc. five and one-half hours P. c. one week later, and 
more than three weeks after treatment was begun, levels rang- 



ing from 97 to 117 mg. per 100 cc. five hours P. c. were found. 
These changes were associated with marked clinical benefit. 
In another case, the blood sugars rose on a high fat diet from 
58 mg. per 100 cc. before treatment to 81 mg. per 100 cc. 
one month after treatment was instituted. 


The type of result which may be observed is illustrated 
y the following case; a white man, twenty-nine years of age 
>n 1932 complained that for nine years he had had frequent 
bodv ^'^sness and perspiring of the enUre 

I " ^ accompanied by a tendency to stutter 
slnT mentally. He had not associated his 

"le. He had been forced to stop work for several months 
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because of poor endurance, severe headaches and marked in- 
somnia. On June 2, 1932, his glucose tolerance was measured 
using 100 Gm. of glucose orally. The results are shown in 
Fig. 193. 

A diagnosis of chronic hypoglycemia was made and a diet 
was prescribed which contained approximately 105 Gm. of 
carbohydrate, 75 Gm. of protein and 250 Gm. of fat with 
food between meals and at bedtime. Within two weeks the 
symptoms had disappeared entirely. Headaches which were 
previously frequent, severe and sustained for many days at 
a time have not occurred more than about once a year since 
treatment. A severe headache was precipitated by a glucose 
tolerance test which was done January 8, 1935 (Fig. 194). 



While the fasting blood glucose level is not altered, there 
is a distinct change in the tolerance. 

A second case illustrating this point may be cited. A white 
woman, forty-one years of age, was referred to Dr. George 
Crile by Dr. W. E. Blanchard with a diagnosis of chronic 
cholecystitis and hyperinsulinism with possible pancreatic 
tumor. It required a very careful history to elicit the fact 
that the chronic fatigue was aggravated by spells of weakness 
and sweating. Neither were the attacks always relieved by 
eating. Cholecystogram revealed a nonfunctioning gallbladder 
with stones. On August 7, 1935, glucose tolerance test was 
given, using 100 Gm. of glucose orally. The blood sugar levels 
are shown in Fig. 195. 
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A diet was instituted which contained 100 Gm. carbo- 
hydrate, 70 Gm. protein, and 150 Gm. of fat, with feedings 
between meals and at bedtime. .One month follo\\ing our first 



Mimrauon the glucose tolerance test was repeated and the 

patatTa “ tar the 
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sweating which coincided exactly in her mind with her previous 
attacks. 

Cholecystectomy was performed on September 9, 1935, 
and an uneventful convalescence followed. The diet was con- 
tinued. No hypoglycemic reactions occurred and general 
strength has continued to increase. 

A glucose tolerance test on November 8, 1935, showed the 
results seen in Fig. 197. During this test 0.63 Gm. of sugar 
appeared in the urine. Because of the very marked effect on 
carbohydrate tolerance and because of the tendency to glyco- 



suria, the question was raised as to whether or not such a 
response was due entirely to the effect of the diet or whether, 
as in some cases, other factors were at work which were carry- 
ing this patient toward diabetes. 

The problem was explained to the patient and again her 
cooperation was solicited. On January 4, 1936, a high carbo- 
hydrate diet was instituted which contained 275 Gm. carbo- 
hydrate, 85 Gm. protein and 70 Gm. fat per day with nourish- 
ment between meals and at bedtime. On January 29, 1936, 
the glucose tolerance was again performed with the result 
shown in Fig. 198. 
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It seems to have been thoroughly established in this fa^'- 
that the tj'pe of low carbohydrate, high fat diet used allowed 
the tolerance for glucose to decrease and blood sugar Icveb 
to rise, even to diabetic levels. The high carbohydrate diet, 
on the other hand, was capable of forcing the blood suear 
levels downward and increasing glucose tolerance markedly. 

It might be added that the diet in this case is accuratelv 
weighed under the direct supervision of a skilled d’etitian. 

If diets in such cases are to be efficient, they must be taucht 
as accurately as diets are taught to a diabetic or they will lose 



their value. Samples of high fat diets, of various caloric vain 
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30 Gm. of glucose or cane sugar is almost always promptly 
effective. One-half to 1 cc. of 1:1000 solution of epinephrine 
may be of help. Ephedrine and caffeine are of less value. 

Various endocrine products have been suggested for the 
treatment of hypoglycemia. John® describes a method of treat- 
ment in which insulin is used to prevent the rise of blood sugar 
in an attempt to offset in turn the stimulation of the pancreas 
and the production of excessive amounts of insulin. Although 
the patients may be relieved by such measures, it has not been 
shown that there is the marked change in tolerance which may 
follow the use of high fat, low carbohydrate diets. The value 
of the method has not as yet been confirmed adequately. 

The use of thyroid medication is indicated if the metab- 
olism is low but little effect can be expected from it unless suf- 
ficient amounts are given to raise the metabolic rate to heights 
which are undesirable. Ziskind,^ for instance, reports no in- 
crease in blood sugar levels after giving a patient 34 grains of 
thyroid per day which was sufficient to raise his basal metabolic 
rate to -|-52 per cent. 

Very little benefit is obtained from the use of pituitary ex- 
tracts such as are now available in forms to be given either 
by mouth or hypodermically, and little or nothing is to be 
gained by giving adrenal substance orally. .v-Ray radiation 
of the pancreas has apparently not been given sufficient trial 
to warrant any comments regarding its value. The diabeto- 
genic hormone of the pituitary gland promises to be of value 
when it becomes available. 

When frequent feedings, diets, and other measures fail to 
control the s 3 mptoms, severe functional hyperinsulinism is to 
be considered, tumor of the pancreas may be present and sur- 
gery is indicated. On the whole, however, operative results 
have been poor except in those instances where a pancreatic 
tumor has been removed. It is to be hoped that improve- 
ment in surgical technic and removal of larger proportions of 
the pancreas than has been practiced in the past, will give more 
complete and consistent relief in se\'ere cases in the future. 
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I. Low Calorie Diet 

Carbohydrate, 60 Gtn.; protein, 60 Gm.; fat, 80 Gm. Total calorics, 1200. 


Breakfast: 

Grams. 

Household measure. 

Fruit 10 per cent 

or Tomato juice, 5 per cent. . . . 

Egg 

Butter 

.... 50 
100 

... . 5 

i serving (sec list) 

1 

} square 
i glass 

MTiole milk . . . 

.. .. 100 

10.00 A. M.: 


ilTiole milk. . 

ino 

J glass 



Luncheon: 



Clear broth. 


as desired 

Meat 


Cooked vegetable, 5 per cent. . . . 
Butter 

100 

in 

i cup 

1 square 

i serving (sec list) 

Fruit, 10 per cent 

3.00 p. H.: 

50 

Whole milk 

inn 


Binner: 


i glass 

Meat 

on 

3 ounces 
i cup 

1 cup 

1 square 
i glass 

i serving (see list) 

Cooked vegetable, 5 per cent 

Raw vegetable, 5 ner cent 

Butter. . 

.... 100 
100 

Whole milk . 

inr\ 

Fruit, 10 per cent. . 


9.00 P. il; 


Whole milk . 


i glass 
i glass 

Cream, 20 per cent fat . 

100 


Sample Menu 
Breakfast: 

i glass tomato juice 
1 coddled egg 
J square of butter 
i glass whole miiv 
10.00 A. M.: 

i glass whole milV 


Luncheon: 

Beef broth, 1 cup 
2 ounces assorted cold cuts 
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J cup sliced tomatoes 
i cup cold asparagus 
1 teaspKionful mayonnaise 
i cup cantaloupe 

3.00 P. M. 

J glass whole milk 

Dinner: 

Consomme 
3 ounces steak 
J cup bnissels sprouts 
1 cup celery tips 
1 square butter 
i glass whole milk 
1 slice pineapple 

9,00 P. M. 
i glass milk 

i glass 20 per cent cream 


n. Medium Cai.oric Vaxue 
Carbohydrate, 90 Gm.; protein, 75 Gm.; fat, 160 Gm. 


Grams. 

Breakfast: 

Fruit, 10 per cent 100 

Egg 

Butter 10 

'V\Tjole milk 100 

Cream, 20 per cent 100 

10.00 A. M. 

A\0iole milk 100 

Cream, 20 per cent 100 


Luncheon: 

Broth 

Meat : 90 

Cooked vegetables, 5 percent 100 

Butter 20 

Fruit, 10 per cent 100 

3.00 p. u. 

^^’hoIe milk 109 

Cream, 20 per cent 100 


Total calories, 2100. 
Household measure. 

1 serving (see list) 

1 

1 square 
J glass 
i glass 


i glass 
i glass 

as desired 
3 ounces 

1 cup 

2 squares 

1 serving (see list) 


i glass 
j glass 
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Dinner: 

Broth 


as desired 

Meat. 

. . . . 90 

3 ounces 

Cooked vegetable, 5 per cent .... 

. . . 100 

5 cup 

Raw vegetable, 5 per cent 

. .. 100 

1 cup 

Butter 

15 

li squares 

MTiole mUk 

. . 100 

i glass 

Fruit 

... 100 

1 serving (sec list) 

9.00 p. u. 

MTiole milk 

.... 100 

1 glass 

Cream, 20 per cent 

.... 100 

\ glass 


Sample Menu 
Breakfast; 

\ glass orange juice 
1 egg — soft-boiled 
1 square butter 
i glass milk 

i glass, 20 per cent cream 

e 

10.00 A. M. 

i glass milk 

1 glass, 20 per cent cream 
Luncheon: 

Broiled liver, 3 ounces 
■ i cup cooked broccoli 

2 squares butter 

1 small baked apple 

3.00 p. M. 

\ glass milk 

i glass, 20 per cent cream 

Dinner: 

Broth, 1 cup 

3 ounces roast lamb 
i cup string beans 

1 cup mixed vegetable salad 
li squares butter 
i glass milk 

i cup unsweetened canned cherries 
9.00 P. It. 
i glass milk 

i glass 20 per cent cream 

'Ol_ 19 — 12^ 



E. PERRY MCCT7LLAGH 


2018 

' in. High Cai.orie Diet 

Carbohydrate, 100 Gm,; protein, 75 Gm.; fat, 250 Gm. 


Grams, 

Breakfast: 

Fruit, 10 per cent 100 

Egg 

Toast 15 

Butter 30 

Cream, 20 per cent 100 

■VNTiolemilk 100 

10.00 A. 11. 

Cream, 20 per cent 200 

Luncheon; 

Meat 90 

Cooked vegetable, 5 per cent 100 

Butter 25 

Fruit, 10 per cent 100 

3.00 p. II. * 

Cream, 20 per cent 200 

Dinner; 

Broth 

Meat 120 

Cooked vegetable, 5 per cent 100 

Raw vegetable, 5 per cent 100 

Butter 40 

Bread IS 

Fruit, 10 per cent 100 

9.00 P. M. 

Cream, 20 per cent 200 


Sample Menu 
Breakfast: 

J glass orange juice 
1 poached egg 
1 thin slice toast 
3 squares butter 
^ glass whole milk 
^ glass 20 per cent cream 


Total calories, 3000. 
Household measure. 

1 serving (see list} 
1 

1 thin sh'ce 
3 squares 
i glass 
§ glass 


1 glass 


3 ounces 
i cup 
2 J squares 
1 serving (see list) 


1 glass 

as desired 
4 ounces 
i cup 
4 cup 
4 squares 
1 thin slice 
1 serving (see list) 


1 glass 


10,00 A. M, 

I glass 20 per cent cream 
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Luncheon: 

3 ounces meal balls 

i cup cooked tomatoes 
squares butter 
1 medium sized peach 

3.00 p. M. 

I gloss 20 per cent cream 
Dinner: 

Broth, 1 cup 

4 ounces roast chicken 
J cup spinach 

1 cup lettuce hearts 
3 tcaspoonfuls mayonnaise 
2J squares butter 
1 thin slice of bread 
1} cup strawberries 


9.00 p. u. 

1 glass 20 per cent cream 

The 3000 calorie diet above has sufficient fat content as compared to carbo- 
jdrates to produce ketosis in some individuals, so that it is ad\’isable to raise the 
at content to this level gradually. 

^ vegetables are used, little error will arise from using a 

s dard 8 ounce measuring cup to measure these. The glasses referred to are 
0 Ounce drinking glasses. 

m butter is a slice from a quarter pound and will measure approxi- 

a e y J X 1} X i inches. A thin slice of bread is a piece cut from a standard 
square loaf and is 3i x 3i x i inches. 

for of fruit selected from any of the following may be substituted 

the ^ fists given. Unsweetened cooked fruit may be measured 

u same as uncooked fruit 

A list of 5 per cent vegetables is also appended. 


Dock of the foUowit 

Apple (raw) 

Applesauce 

Apricots 

Cantaloupe 

Cherries (sour) 

Chemes (sweet) 

Cranberries 

Grapefruit 

Grapefruit juice 

Grapes 

Honeydew melon 


ig contains 10 grams of carbohydrate and is one serving. 

1 apple, 3 inches in diameter 
6 tablespoonfuls 

2 apricots, inches in diameter 

1 cup or J of a melon, 4i inches in diameter 
i cup 
i cup 
1 cup 

i grapefruit, 4 inches in diameter 
i glass 

1 small bunch or 18 grapes 
i cup, cubed 
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Orange 

1 orange (California 150’s— Diam. 3"j 

Orange juice 

Peach 

Pear 

Pineapple 

Plums 

(Florida 176’s — Diam. 2}") 

§ glass 

I medium sized 
i large sized 
i cup diced or 2 slices 

2 — 1} inches in diameter 

Raspberries 

Rhubarb (cooked) 
Tangerines 

Tomato juice 
Strawberries 

} cup 
cups 

1 — 3 inches in diameter 

1 glass 

IJ cups 

Vegetables, 5 per cent: 

Asparagus 

Eggplant 

Romaine 

Beet greens 

Green pepper 

Sauerkraut 

Broccoli 

Kale 

Spinach 

Brussels sprouts 

Kohlrabi 

String beans 

Cabbage 

Leeks 

Siviss chard 

Cauliflower 

Lettuce 

Tomatoes 

Celery 

Mushrooms 

Turnip tops 

Celery cabbage 

Okra 

Wax beans 

Cucumbers 

Parsley 

Summer squash 

Endive 

Radishes 

Watercress 
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Abdomimal distention in pneumonia, 
treatment, July, 13 
Hodgkin's disease, Sept., 423-427 
pain, clinical significance and relief, 
Jan., 1113-1129 
in children, March, 1603-1615 
severe, follonnng emotional storm. 
Sept., 399-402 

paracentesis in congestive failure, 
March, 1570 
ptosis, May, 1807 

trauma, psychic effect, Nou., 837- 
845 

Abortion, habitual, Nov., 829; March, 
1450 

threatened, March, 1666, 1667 
Abscess, Bezold's, Jan., 1045 
of Bartholin’s gland in gonorrhea, 
Nav._, 919 

of brain, eye symptoms, Jon., 1214 
of lung, bronchial obstruction in, 
Sept., 456, 462 
comjplicating pneumonia, July, 

parapharyngeal, Jan., 1152 
pelvic, gonorrheal, Nov., 921 
subperichondrial, Jan., 1051 
^hurethral, gonorrheal, Nov., 922 
A'^rption, gastro-intestinal, clinical 
factors, March, 1685-1693 
Acetyl-^-methylcholine in arterial 
hypertension, March, 1351 | 

„P^°.xysmal tachycardia, Nov., 
860 

Acetylcholine in arterial hyperten- 
Hon, March, 1350 

Achlorhydria in conditions other than 
, P^'cious anemia, July, 48 
-^chlorhydric anemia, simple, July, 69 
•Acidosis, diabetic, in children, pre- 
vention, July, 279 i 

ocrodynia, Nov., 957 
■ACTomegaly, Nov., 822-824 

ams-Stokes syndrome, emergency 
. ‘^“tment. May, 1863 
□ison s disease, diagnosis and treat- 
ment,_5ep;., 383-398 
emadation in, treatment. May, 

wit therapy, Nov., 959-965 


Addisonian anemia. See Anemia, 
pernicious. 

.Adenitis, abdominal, in children, 
March, 1612 

cen'ical, in scarlet fever, treatment, 
Afarch, 1395 

Adenoma of th>Toid gland, calcified. 
May, 1761 
diffuse. May, 1718 
discrete, May, 1720 
hemorrhage into, j^fay, 1761 
mali^ant, May, 1756, 1774 
Adenosine in arterial hypertension, 
March, 1351 _ 

Adenylic acid in arterial hyperten- 
sion, March, 1351 

Adiposogenital dystrophy, Nov., 826- 
830 

Adolescent goiter. May, 1717, 1718 
Adrenalin in hay fever and asthma, 
March, 1476 

Adson-Brown operation for hyperten- 
sion, March, 1359 

Agranulocytic angfna, July, 103-122 
Agranulocytosis in children, jl/ov, 
1973 

Air embolism in artificial pneumo- 
thorax, Nov., 908 

Albuminuria in hypiothyroidism. May. 
1747 

Albuminuric retinitis, Jan., 1236 
Alcohol in production of pellaera 
July, 60 6 . 

of sprue, July, 63 

injection in glossopharyngeal neu- 
ralgia, Jan., 1029 
in occipital neuralgia, Jan., 1030 
in superior laryngeal neuralgia, 
Jan., 1029 

neuralgia, Jon 
1018-1027 ’ 


1133 

paravertebral for angina pec- 
tons, March, 1330 

X-K 

AlrnilT'' 68; Nov 951 


2021 


2022 
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AIlcj’l nitrates in arterial hyperten- 
sion, March, 1347 
Allcrffic cleanliness, March, 1481 
Allcrg)', food, and pruritus vulvae. 
May, 1903 

in cyclic vomiting, May, 1931- 
1940 

in children, abdominal pain in. 
March, 1612 

in intestinal toxemia. May, 1825 
pollen, March, 1467-1492, 1547- 
1562; May, 1915-1930 
Alopecia areata, Jaii., 1242; March, 
1631 

Amenorrhea, March, 1453 
Amidopyrine in causation of agranu- 
locytic angina, July, 110-118 
Aminophyllin in heart disease, March, 
1321 _ 

Ammonia dermatitis in infants. May, 
1882 

Amputation of cervix in gonorrhea, 
Nov., 917 

Amyl nitrite in angina pectoris, Jan., 
1099 

Amyloid nephrosis, proteosuria in, 
July, 177-184 

Amyloidosis, Congo red test, July, 179 
Androtin, May, 1949 
Anemia, achlorhydric, simple, July, 69 
addisonian. See Anemia, pernicious. 
after gastrectomy and gastro-enter- 
ostomy, July, 67 
deficiency, July, 37 
Dibothriocephaluslatus, July, 64, 65 
hypochromic, idiopathic, Julv, 69, 

72 

in children. May, 1968-1971 
in inoperable cancer, treatment, 
July, 201 

in rheumatoid arthritis, treatment, 
March, 1372 

intestinal malabsorption and, March, 
1689 

macrocytic, July, 38 
tropical, July, 66 
with mechanical defects in gastro- 
intestinal tract, July, 67 
microcytic, July, 59, 69 
nutritional, July, 37-77 
of pregnancy, July, 39, 65 
pernicious, July, 37-59; March, 
1496 

as deficiency disease. Sept., 469 
comparison with pernicious leuko- 
penia, July, 105 

neurological manifestations and 
their treatment, July, 79-S9 
secondary’, classification, July, 91 
treatment, July, 91-101 I 

transfusions in. May, 197S I 


Angina, agranulocytic, July, 103-122 
pectoris in gallbladder disease, 
cVor., 654 

pain simulating, Jan., 1077 
treatment, tYov., 880-887; Jan., 
1085-1111; March, 1321, 1330, 
1333 

with hyperthyroidism, May, 1726 
Anorexia in inoperable cancer, treat- 
ment, July, 197 

Antitoxin, diphtheria, therapeutic use, 
March, 1401 

meningococcus, March, 1423 
scarlet fever, Jan., 1285; March, 
1389 

staphylococcus, March, 1426 
tetanus, Jan., 1284 
Antophysin, Nor., 818 
Antuitnn, Nov., 818 
Aorta and its larger branches, embol- 
ism and thrombosis of, July, 159- 
170 

Aortic regurgitation, murmurs of, 
March, 1513 

stenosis, calcareous. Sept., 487-497 
Appendicitis, acute, atypical, diag- 
nosis, July, 185-194 
in children, March, 1606 
in scarlet fever, treatment, March, 
1398 

pain in, Jan., 1122, 1124 
Apple diet in diarrhea of infants and 
children, July, 301-305 
Arm, epitheliomas of, simulating 
endothelioma, sarcoma and sporo- 
trichosis. Sept., 605-610 
Arrhythmia in gallbladder disease, 
Nov., 658 _ _ 

in hyperthyroidism, 3/ay, 1725 
Arsenic in treatment of secondary 
anemias, Jr/ly, 99 
Arsenical neuritis, Nov., 955 
Arterial hypertension, treatment, 
July, 133-149; March, 1343-1365 
hy'potension, Nov., S65-S71 
Arteriosclerosis associated with hyper- 
tension, July, 139 
ey'e symptoms, Jan., 1209 
Arteriosclerotic retinitis, Jan., 1210 
Arteriovenous fistula, congenital. Sept., 
525-533 

Arthritis, acute, cont-alescence from, 
management, .Ifarch, 1374 
chronic infectious, fever therapy in. 
Sept., 590 

inacti\'ation by jaundice. Sept., 
573-583 

relief by cholecystostomy and 
cholecystectomy, Nov., 697 
classification. May, 1837, 1838 
dietary treatment, May, 1837-184/ 
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Arthritis, gonorrheal, fever therapy, ] 
Scpi., SS1-SS9, 589: MarchMG9 
treatment, March, 1368-1370 
hypertrophic, low back pain in, at 
night, May, 1800 
menopausal, July, 218 
of feet, pain in, Jau., 1071 
postoperative, acute, identification 
of. Sept., 560-566 
prevention and treatment. 
Sept., 566-573 

rheumatoid, treatment, ATarch, 1 370- 
.1375 

"ith hyperthjToidism, manage- 
ment, Afay, 1729 

iwhrodesis for sciatic pain, 7a)i., 1038 
Aschheim-Zondek test, March, 1452 
Ascorbic acid. Sept., 482 
Asthenia, neurocirculator^', March, 
1534-1545 

hyperthyroidism. May, 

Asthma, cardiac, emergency’ treat- 
ment, Jfay, 1861 

treatment, March, 
1467-1492; May, 1915 
lever therapy, Sept., 591 
simulating tracheal and bronchial 
453 

Atelectasis, massive. Sept., 457 
Aural vertigo, March, 1619 

Auricular fibrillation, Sept., SI 1-5 IS 
quiniine therapy, March, 1325 
Ancr; May, 1725 

^arch, 1515 

tohemotherapy in pruritus, Nov., 
^'^^'g’'‘°"cation, intestinal. May. 
A'ito\'accination, Jan., 1280 

“‘ss,s“'3r' 

1033-1038 

A'ro. 919 ^ Sonorrheal abscess, 

symptoms, 

fed^rin^’ Nov., 831 

bS k! • 287 

om-ben, July^ 68 

disease or ab- 
\-irar?^ 468. 469 

481 

Hi'e. 1045 

laboratory study, Nov., 680-684 


Bile pigment in secondary anemias. 
July, 100 

Biliar\' calculi. See Cholelithiasis. 
colic, Nov., 642; Jan., 1118, 1124 
disease following cholecystectomy 
for stones, Nov., 689 
drainage, nonsurgical, Nov., 677~6SS 
dyskinesia, Nov., 669, 673 
Biliousness, ^^ay, 1819 
Biopsy, endometrial, March, 1440 
Birth injuries, cerebral, con\'ulsions 
due to, July, 249, 254 
corrective motor education in, 
Nov., 807-815 

psychopathic personality and. 
May, 1991 
Bismuth subnitrate in arterial hyper- 
tension, March, 1348 ’ . 

Bites, insect, skin eruptions from. 
May. 1882 

Black dot of scalp, Jan., 1248 
tongue, July, 59 

Bladder neck masses, gonorrheal. 
Nov., 924 

Blastomycosis of skin, March, 1646 
cutaneous tuberculosis simulat- 
ing, Sept., 613, 617 
Blood, cholesterol determinations, 
Jan., 1167 

clotting function, diets to increase 
and decrease, Nov., 989-999 
dyscrasia, atypical, jaundice arising 
from, Sept., 545^-550 
1975 diagnosis. May, 1967- 

in relation to bone marrow failure 
March, 1525 ’ 

typing and matching, May, 1982 
Bone, giant-cell tumor, roentgen 
treatment. Sept., 601 
m^ow failure, sequence of events 

^ 5 ' 25 -iT 3 '?' ^arch, 

^^"’214^^' symptoms. Jan., 
tumors, eye symptoms, Jan 1217 

manifestations, 

headache in, Jan., 1203 
pam^about oral cavity in. Jan., 

Br^st conditions, treatment, March, 

Breath, uremic, July, 237 

pain i., 

treatment, Jan., II 71 


pro 
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Bronchopneumonia, tuberculous, in 
children, Nov., 717, 718 
Bronchus, obstruction of, clinical and 
bronchoscopic findings, Sept., 453- 
462 

Browntail moth dermatitis, Afay, 1883 
Burning tongue, Jan., 1065 
Bums, death from, causes, May, 1941 
permanent disability from. May. 
1942 

treatment. May, 1941-1947 


Calcareous aortic stenosis. Sept., 
487-A97 

Calcium bilirubin masses in bile, Nov., 
681 

Calculus, biliary. See Cholelithiasis. 
Carbon monoxide polyneuritis, Nov., 
958 

Carcinoma, inoperable, treatment, 
July, 195-204 

multiple, complicating chronic ul- 
cerative colitis. Sept., 408-410 
of bronchus causing obstruction. 
Sept., 455 

of cervical stump after hysterec- 
tomy, Sept., 352 

of cervix, diagnosis, March, 1443 
incidence. Sept., 350 
pain in, relief, Jan., 1133 
of colon, cooperative management. 
Sept., 619, 621, 625 
dia^osis, May, 1831-1835 
of Indney, roentgen treatment. 
Sept., 601 

of lungs, bronchial obstruction in. 
Sept., 456 

of sian, roentgen treatment. Sept., 
599 

of small intestine. Sept., 366 
of thyroid gland. May, 1721, 1757, 
1776, 1777 

roentgen treatment. Sept., 600 
roentgen therapy. Sept., 598-603 
Carcinoma-sarcoma of thyroid gland. 
May, 1757, 1777 

Cardiac asthma, emergency treat- 
ment, May, 1861 
neurosis, March, 1533 
Cardiospasm in gallbladder disease, 
Nov., 653 

Carotene, Sept., 479 
Carotid sinus dizziness and syncope, 
March, 1624 

Caruncle, urethral. Nor., 923 
Cataract, diabetic, Jan., 1232 
Catarrhal jaundice, biliary dramage 
in, therapeutic value, Nov., 685 
Cauterization of cervix for cer\-icitis, 
Sept., 354 


Cauterization of cervix in gonorrhea, 
Nov., 915, 918 

Cerebral accidents, coma of, treat- 
ment, Jan., 1270 

birth injuries, convulsions due to, 
July, 249, 254 

corrective motor education in, 
Nov., 807-815 

Cerumen, impacted, Jan., 1052 
Cervical adenitis in scarlet fever, 
treatment, March, 1395 
stump, carcinoma of, following 
hysterectomy. Sept., 352 
Cervidtis, Sept., 349 
cautery treatment. Sept., 354; Nor., 
915, 918 

Elliott heat treatment. Sept., 353 
pruritus \Tjlvae from. May, 1899 
Cervix uteri, amputation of, in 
gonorrhea, Nov., 917 
cardnoma of, diagnosis, March, 
1443 

pain in, relief, Jan., 1133 
erosion, congenital, March, 1441 
gonorrhea of, treatment in nullip- 
arous, Nov., 918 
in parous, Nov., 914 
lesions of. Sept., 347-357 
Cevitamic acid. Sept., 482 
Chickenpo.x, immunization, Jan., 1290 
Chigger bites. May, 1883, 1884 
Children, diseases of, symposium on, 
Nov., 701 

Chloral as soporific, March, 1599 
Choked disk in brain abscess, Jan., 
1215 

in brain tumor, Jan., 1217 
Cholangitis, Nov., 665 
biliary drainage in, therapeutic 
value, Nov., 687 

Cholecystectomy for stones, biliary 
disease following, Nov., 689 
relief of chronic arthritis by, Nov., 
697 

Cholecystitis, chronic, diagnosis, Nov., 
641-648 
lenta, N'ov., 665 


Cholecj'stography, Nov., 644 
Cholecystopathica spastica, Nov., 670 
Cholecystostomy, relief of chronic 
arthritis by, Noe., 697 
Cholelithiasis, cholecystectomy for, 
biliary disease following, man- 
agement, Nov., 689 
diagnosis. Nov., 641-648 
nocturnal pain in, simulating indi- 
gestion, .l/ay, 1801 
Cholesterin crystals in bile. Nor., 
681 

Cholesterol in blood, determinations, 
Jan., 1 167 
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Chordotomy for peUnc pain, Jan., ' 
1140 

Chorea in children, fever therapy. 
Sept., 591; Nov., 771-784 
Choreo-atVietosis, Nov., 808, 809 
Chvostek’s sign in tetany, July, 242, 

255 

Cinchophen in acute postoperative 
gout, Sept., 570 

Citrate method of blood transfusion. 
May, 1981 

Climacteric. See Menopause. 

Clotting function of blood, diets to 
influence, Nov., 989-999 
Cold test in hyp^ension, Sept., 518 
Colds, common, March, 1499-1504 
in infants and children, Nov., 745- 
750 

Colic, biliary, Nov., 642; Jan., 1118, 
1124 

in infants, March, 1609 
rwal, Jan., 1119, 1124; May, 1804 
Colitis in children, March, 1608 
mucous, Jan., 1123, 1128 
ulcerative, chronic, management, 
Sept., 403-407 

two carcinomas complicating, 

. . Sept., 408-410 
•diopatnic, in children, March, 
1673-1683 

regional, 411-422 
Colon, carcinoma of, cooperative 
management. Sept., 619, 621, 
625 

diagnosis, May, 1831-1835 
disturbances in gallbladder disease, 
Nov., 662, 663 

imtable, pain in, Jan., 1123, 1127 
spastic, in children, March, 1608 
intestinal toxemia and, May, 1824 
nocturnal pain in. May, 1799, 
1803 

Coloptosis, May, 1808 
volposcopy, March, 1443 
oma, diabetic. See Diabetic coma. 
treatment, Jan., 1265-1271 
ommunicable diseases, recent devel- 
opments, Nov., 731-744; Jan., 1277- i 

Co^lepgjjj test in tubercu- 

losis m children, Nov., 724 
ngestive heart failure, management, 

. March, 1563-1570 
®™ergencies, May, 1857 
17^ m amyloidosis, July, 

gonorrhea of cervix, 

^ P''e§nancy, March, 1 664 

’ii'eatment. May, 


Constitutional psr’chopathic person- 
alities, May, 1985-1997 
Contact dermatitis, .May, 1884-1890 
Contractures from burns, .May, 1942 
Convalescent serum in measles, Jan., 
1288 

in poliomyelitis, Jan., 1290^ 
in scarlet fever, March, 1393 
Convulsions, July, 233-246 
epileptic, July, 259-264; .Marrh. 
158.3-1595 

epileptiform, July, 260 
in children, diagnosis and freat- 
ment, July, 247-265 
Jacksonian, July, 260 
Copper in treatment of secondary 
anemias, July, 99 
Corns, Jan., 1072 

Coronary' disease, pain simulating, 
Jan., 1077-1033 

occlusion, abdominal pain in. Jan., 
1116 

acute, Sept., 499-5 10 

emer^ncy treatment, May, 

seasonal incidence in Phila- 
delphia, 151-157 
nocturnal pain in, simulating 
indigestion. May, 1802 
thrombosis, angina pectoris and, 
differentiation, Jan., 1085 
treatment,. JVw., 873-880, 887 
Cretinism, May, 1717 
Cryptococcosis epidermica, March, 
1640 

Cucurbocitrin in arterial hyperten- 
sion, March, 1352 

Culture medium, Lowenstein’s, in 
tuberculosis, Nov., Ill 
Cutaneous. See Shin. 

Cystitis, May, 1959-1965 
pruritus vulvae from. May, 1899 
Cysts, nabothian, Sept,, 349 
tubal, in female gonorrhea, Nov., 920 


Dalrymple’s si^, Jan., 1208 
Deficiency anemias, July, 37 
diseases, intestinal absorption in 
March, 1688 ’ 

methods of production, Sept 468 
occurrence of, Sept,, 466, 474 
pruritus vulvae in. May,' 1902 
Dehydration m inoperable cancer 
treatment, July, 202 ’ 

°^Sri4 " treatment, 

Deneiyation of kidney for hvn,.rf„ 
Sion. March, 1359^ ^lyperten- 

of supr^enal glands for hyperten 
sion, March, 1358 Yfenen- 
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Dental field, pain in, Jatt., 10S7-1066 
Dermatitis, ammonia, in infants. 
May, 18S2 

browntail moth. May, 1883 
contact. May, 1884-1890 
of vulva. May, 189S 
i\'y, May, 1885 
Jacquet's, May, 1881 
ragweed. May, 1889 
solare, May, 1876, 1878 
venenata, May, 1884-1890 
Dermatomycosis, March, 1641 
Dermatopolyneuritis, Nov., 957 
Dermatoses, light sensitive, May, 1877 
pruritus of, Nov., 979 
summer. May, 1875-1892 
Deryl-Hart apparatus, Jii/y, 31 
Desensitization in hay fever and 
asthma, March, 1483, 1555; May, 
1922 

Diabetes, abdominal pain in, March, 
1613 

emaciation in, treatment, May, 1854 
eye symptoms, Jaii., 1231 
in children, insulin in, Nov., 791-805 
management, Ja/y, 273-286 
masking hyperthyroidism, May, 
1741 

pruritus vulvae in. May, 1902 
with hyperthyroidism, manage- 
ment, May, 1728 

Diabetic coma in children, treatment, 
Nm., 800 

treatment, Jan., 1268 
polyneuritis, Nov., 956 
Diagnostic methods, new, in gyne- 
cology, March, 1439 
Diaphragmatic hernia, anginal pain 
in, Jan., 1083 

pleurisy, abdominal pain in, Jan., 
1115 

Diarrhea in hyperthyroidism. May, 
1737 

of infants and children, apple diet 
in, July, 301-305 
Diastolic murmurs, March, 1513 
Diathermy in gonorrhea of cervix, 
Nov., 914 

Diathesis, exudative, July, 326 
Dibothriocephalus latus anemia, July, 

64, 65 

Dick test, Jan., 1285 
Diet, apple, in diarrhea of infants and 
children, July, 301-305 
"bleeding” and “clotting,” Nov., 
989-999 

diabetic, in children, July, 274 
elimination, in allcrgj’, March, 
1482, 1490 

in pregnancy, March, 1663, 1668 
Ivarell, July, 174 


Diet, ketogenic, in epilepsy, July, 263 
Dietary treatment of angina pec- 
toris, Jan., 1097 
of arthritis. May, 1837-1847 
of congestive heart failure, March, 
1564 

of coronary thrombosis. Nor., 
876, 887 

of gout, May, 1839 
of hypertension, Jiclv, 144; 
March, 1353 

of hypoglycemia. May, 2007, 2015 
of inoperable cancer, July, 197 
of intestinal toxemia. May, 1827 
of nephritis with vascular and 
cardiac complications, Jiilv, 
175 

of pneumonia, July, 15, 17 
of rheumatoid arthritis, March. 

1371; May, 1841 
of secondary anemias, July, 97 
of splanchnoptosis. May, 1810 
recent advances, March, 1493- 
1498 

Digitalis in congestive heart failure, 
March, 1566; May, 1858 
in nephritis with vascular and 
cardiac complications, July, 174 
Digitalization in pneumonia, July, 14 
Diphtheria antitoxin, therapeutic use, 
March, 1401 

bacillus, rapid culture method, Nov., 
736 

Schick test, Jan., 1282 
toxoid for immunization, Nov., 736; 
Jan., 1281 

treatment, March, 1401-1406 
with heart involvement, Nov., 737 
Diphtheritic polyneuritis, Nov., 955 
Diuretics in congestive heart failure, 
March, 1568 

in nephritis with v’ascular and car- 
diac complications, July, 174 
Diverticula, Meckel's, Sept., 372, 373 
of small intestine. Sept., 372 
Diverticulitis, Sept., 374 
perforation in, management. Sept., 

407 

Dizziness, significance and treatment, 
March, 1617, 1621-1626 
Drugs, convulsant, poisoning in chil- 
dren by, July, 256 
in causation of pernicious leuko- 
penia, July, 110-118 
poisoning by, treatment. Jan., 126S 
Ductus arteriosus, patent, .\farch 
1517 

Duodenal feeding, May, 1852 
Duroziez's sign, .\farch, 1513 
Dwarfism, pituitary-, Nov., 825, 826 
Dysinsulinism, July, 233 
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Dj’sldnesia, biliary, Nov., 669, 673 
Dj’Btnenorrhea, Jan., 1132; March, 
U56 

Dyspareunia, July, 267, 268 
Dj-spepsia in gallbladder disease, Nm., 
642 

Dy^ophy, adiposogenital, Nov., 826- 


Ear drops, Jan., 1042 
drum, blue, Jan., 1048 
paracentesis of, Jan., 1042 
rupture of, traumatic, Jan., 1054 

ldf2 

Earache, reflex, Jan., 1054 
Ueatment, Jan., 1039-1055 
E^ampsia, threatened, March, 1669, 

Edamptic uremia, acute, July, 236, 
238 

Ectropion of cervix. Sept., 349 
haema, contact, July, 319-324 
'“‘“fancy and childhood, July, 325- 

mycoticum, March, 1641 
of ear, Jan., 1050 

dema, stasis, in thrombophlebitis, 

. Sept., 542 

>n varicose veins. Sept., 538 
inunabon diet in hay fever and 
^hma, March, 1482, 1490 

'^‘'““'anent of cervicitis, 

^'l8?5^*^'°"' 1849 

168 

pulmonary simulating coronary 
disease, Jan., 1079 ^ 

^rabryoma of testis, Sept , 599 

"’"isTl S""® >“ epilepsy, Marche 

Etora, severe abdominal pains fol 
I- ■'"8, Sew., 399-402 
jlfay "1823''° '“l®“l'ual to.xemia 

.'“'“Pl'cating pneumonia, 
sulcal management, July, 30- 

lever, treatment, March, 

EncepWitis,^epidemic, eye symptoms, 


uaphalopathy, hypertensive. 


July 


Endocarditis in scarlet fever, treat- 
ment, ^farch, 1397 

Endocrine imbalance, psychopathic 
personality and, ^fay, 1993 
therapy. See Hormone therapy. 
Endometrial biopsy, March, 1440 
Endometritis, pruritus vulvac from. 
May, 1899 

Enterocolitis, ulcerative, regional, 
Scpl., 411-422 

Enteroptosis, May, 1807, 1809 
Enuresis in childhood, causes and 
treatment, July, 287-294 
Ephedrinc in hay fever and asthma, 
March, 1478 

Epidermophytidc, March, 1644 
Epidermophytosis, March, 1641 
of vulva, May, 1896 
Epilepsy, July, 259-264; March, 1583- 
1595 

Epileptiform convulsions, July, 260 
Epiphy^, separation of, Nov., 830 
Epitheliomas of arm simulating endo- 
thelioma, sarcoma and sporo- 
trichosis, Sept., 605-610 
of ear, Jan., 1054 
Epituberculosis, roentgen findings. 

Nov., 715 ^ 

Erb’s sign in tetany, July, 255 
Erosio interdigitalis, March, 1644 
Erosion of cervix, Sept., 349 

cautery treatment. Sept., 354 
congenital, March, 1441 
Erysipelas of auricle, Jan., 1051 
Erythema solare. May, 1876, 1878 
Erythernatous lupus, visceral lesions 
of, July, 333-346 
Erythrasma, March, 1649 
Erythredema polyneuritis, Nov 957 
Estnn, March, 1462 
in amenorrhea, March, 1454 
m dysmenorrhea, March, 1457 
'"2^1°'^^^' vulvovaginitis. May, 

'%Cr?4^T’ 220-224: 

pj" test, March, 1440 
Ethyl iodide inhalations in epider- 
. mophytosis, iJarch, 1643 
in tinea. March, 1637 

'"isiSi'sj jr-i » "■ 
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Exudative diathesis, July, 326 
Eyegrounds, examination, Jan., 1198 
Ey'cs, examination, Jan , 118? 
in acute disseminated lupus eryth- 
ematosus, July, 337 
symptoms, diagnostic value in 
in general disease, Jan., 1187- 
1239 

in hyperthyroidism. May, 1736 
Eyestrain, headaches due to, Jan., 
1202 


' Friction rubs, pericardial, March, ISI9 
Friedman test, March, 14S2 
Frigidity in female, March, 1448 
Frohlich’s syndrome, Nov., 826-830 
Frostbite ol ear, Jan., 1053 
Fundus, eye, examination, Jan., 1201 
Fungi in external ear, Jan., 1050 
Fungus diseases of skin, March, 1633 
infectionsof vulva. May, 1896, 1907 
Furunculosis of ear, Jan., 1049 


Facial neuralma, relief of, Jan., 1017- 
1028 

Fainting attacks, March, 1622 
Fa\ms of scalp, Jan., 1249; March, 
1636 

Febrile diseases in infants, convulsions 1 
due to, July, 252 

Feeding, infant, difficult cases, Nov., 


Gaenslen's sign in sacro-iliac lesions, 
Jan., 1036 

Galactose tolerance test, Jan., 1167 
Gallbladder disease, biliary drainage 
in, diagnostic, Nov., 679 
therapeutic value Nov., 687 
diagnosis, Nov., 641-648 
metabolic disturbances in, Nov., 
664 


785-789 

Feet, painful, relief of, Jan., 1067- 
1075^ 

Ferments, pancreatic, A^ov., 683 
Ferry’s meningococcus antitoxin 
March, 1423 

Fever in acute appendicitis, July, 193 
therapy, Sepl., 585-595 
in chorea in children. Sept., 591 
Nov., 771-784 

in gonococcal arthritis. Sept., 551- 
559, 589; March, 1369 
in rheumatoid arthritis, March, 
1372 

Fibrositis, chronic, inactivation by 
jaundice. Sept., 573-583 
Fistula, arteriovenous, congenital. 
Sept., 525 

gastrojejunocolic, anemia with, July 

ol small intestine. Sept., 377 
Fits, March, 1583-1595 
Flush, menopausal, July, 215 
Foci of infection, removal in arthritis, 
March, 1371 
Follutein, Nov., 818 
Food allergy in mild and severe cyclic 
vomiting. May, 1931-1940 
pruritus vulvae and. May, 1903 
Footk, vitamin content, advisability 
of increasing. Sept., 472 
Foot, march, Jan., 1075 
strain, Jan., 1073 

Foreign bodies in bronchus causing 
obstruction. Sept., 457 
in ear, pain due to, Jan.. 1052^ 
Fractures of ribs, pain in, simulating 
coronary disease, Jan., lOSl 
of skull, eye symptoms, Jan., 12-’M 
Freckles, May, 1876 


pancreatic disease associated with, 
Nov., 664 

sympiosium on, Nov., 639 
symptoms, atypical, Nov., 649- 
675 

dyskinesia, Nov., 669, 673 
functional disturbances, Nov., 666 
treatment, Nov., 672 
stasis, Nov., 669 
vertigo, Nov., 653 
Gallstones. See Cholelithiasis. 

Gas pains, postoperative, Jan., 1125 
Gasserian ranglion, sensory root 
avulsion for trigeminal neuralgia, 
Jan., 1028 

Gastrectomy, anemia following, July, 
67 

Gastric juice in relation to pernicious 
anemia, July, 41 

lavage for diagnosis of tuberculosis, 
Nov., 721 

resection for peptic ulcer, recur- 
rences after, Sepl., 451 
tetany, July, 242 

Gastroduodenostomy, lateral, for 
peptic ulcer, recurrence after. Sept., 
434 

Gastro-enteroptosis, organic. May, 
1808 

Gastro-enterostomy for peptic ulcer, 
recurrent and anastomotic ulcer 
after. Sept., 441 

Gastro-intestinal manifestations of 
sj-stemic disease and their dif- 
ferential diagnosis, Jan., 1251- 
1263 

motility, intestinal toxemia and. 
May, 1824 

tract, absorption in, clinical factors, 
.March, 1685-1693 



INDEX TO VOLUME 1 9 


2029 


Gastro-intestinal tract in develop- 
ment of deficiency’ diseases, Sept., 

468 

Gastrojejunal ulcer following gastro- 
enterostomy, Sept., 442 
Gastrojejunocolic fistula, anemia with, 
July, PI _ 

Gastroptosis, May, 1807 
Gastrotomy, anemia following, July, 

67 

Gentian v-iolet treatment of burns. 
May, 1944 

Giant-cell tumor of bone, roentgen 
treatment. Sept., 601 
Giardia intestinalis in bile, iVoa., 680 
Gifford's sign, Jau,, 1208 ^ 

Ginger paralysis, N<n>., 953 
Glaucoma, headache in, Jan., 1203 
G16nard's disease. May, 1808 
Glomerulonephritis in scarlet fever, 
treatment, March, 1396 
Glossitis, atrophic, nutritional factors. 

Glossopharyngeal neuralgia, relief of, 
Jan., 1028 

Glucose administration, 1/ay, 1853 
Goiter, adenomatous, diffuse. May, 
1718 

adolescent, Ifay, 1717, 1718 
endemic, prevention and treatment. 
May, 1715-1724 

exophthalmic, eye symptoms, Jan., 
1204 

inpremancy, prevention. May, 1716 
intrathoradc, Ifay, 1722 
malignant. May, 1755, 1773 
radiotherapy, Ifay, 1779 
nontoidc, effects of irradiation, 
Ifay, 1768 

pathology, Ifay, 1766 
toxic, pathology. May, 1766 
radium therapy, Kay, 1771 
roentgen therapy, May, 1770 
treatmpt, March, 1377 
Gonadal insufficiencies, pituitary, 
A'ot., 832 

Gonococcal arthritis, treatment. Sept., 
551-559, 589; March, 1368-1370 
urethritis, fever therapy. Sept., 588 
Gonorrhea in women, Uov., 911-914 
treatment, Nov., 914-926 
Gonorrheal vulvovaginitis in children, 
March, 1445; May, 1999-2004 
Gout, dietary treatment. May, 1839 
postoperative, acute, identification 
of. Sept., 560-566 
prevention and treatment, 
, . •Sfph, 566-573; March, 1375 
Gradenigo s syndrome, Jan., 1046 
Graham test in gallbladder disease, 
errors in interpretation, Nov., 678 


Grand mal, July, 260 
Granulocytoclastic crisis, July, Ib 
Granulomata of ear, Jan., 10r4 
Graves' disease, eve symptoms, Jan., 
1204 

Growth in children, July, iOz-.'il 1 
Gynecological lesions, pain in, .Ian., 
1122, 1131 

Gynecology, medical, recent advances, 
March, 1439-1466 


Hallux rigidus, Jan., 1074 
Hartmann s solution in diabetic coma, 
Nov., 803 

Hashimoto’s struma. May, 1761 
Hay fever, diagnosis and treatment, 
March, 1467-1492, 1547-1562; .May, 
1915-1930 

Head injuries, eye symptoms, Jan., 
1238 

Headache due to migraine, relief of, 
Jan., 1015 

eyestrain and, Jon., 1202 
in brain tumor, Jan., 1203 
in glaucoma, Jan., 1203 
menopausal, July, 217 
pituitary, Nov., 833 
waking, Jan., 1202 

Heart block, convulsions and uncon- 
sciousness in, July, 243 
frequency, July, 123-129 
treatment, July, 129-131 
disease, crises of, emergency man- 
agement, May, 1857^1864 
gastro-intestinal manifestations, 
Jan., 1261 

hyperthyroidism simulating, Kay, 
1734 

in pregnancy, management. Nov., 
893-899 

organic, masking hyperthyroid- 
ism, Kay, 1740 

neurocirculatory asthenia com- 
plicating, March, 1543 
treatment, recent advances, 
March, 1321-1341 
with hyperthyroidism, manage- 
ment, Kay, 1725 
disorderly action, March, 1534 
failure complicating chronic glo- 
merular nephritis, July, 171 
congestive, management, March, 
1563-1570 

emergency, Kay, 1857 
involvement in diphtheria, Nov., 737 
murmurs, significance and interpre- 
tation, March, 1505-1518 
pain in remon of, March, 1533-1545 
soldier’s, March, 1534 
Heat rash, Kay, 1879, 1880 
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Hegar's sign, March, 1661 
Hemoljtic crisis, acute, Sepi., 54S, S49 
jaundice. Sept., 545, 549 
Hemophilia, jl/a;>', 1974, 19SI 
Hemoptysis in pulmonary tuberculo- 
sis, management, Nov., 901-904 
Hemorrhage of newborn, Afay, 1974 
transfusions in. May, 1977, 1980 
Hepatitis, biliarj' drainage in, thera- 
peutic value, A^ov., 687 
Hernia, diaphragmatic, anginal pain 
in, Jan., 1083 

Herpes zoster of auricle, Jan., 1052 
Hexuronic acid. Sept., 482 
Hilar nodes, tuberculous, jVtw., 711 
Hirsutism, March, 1442 
Histamine in arterial hypertension, 
March, 1349 

Hodgkin's disease, abdominal. Sept., 
423-427 

itching in, treatment, Nov., 967- 
970 

Homosexuality, Nov., 938 
Hormone therapy, female, March, 
1462 

in Addison’s disease. Sept., 392- 
396 

in amenorrhea, March, 1453 
in arterial hypertension, March, 
1353 

in breast conditions, March, 1451 
in dysmenorrhea, March, 1456 
in functional metrorrhagia. Sept., 
361: Marr/;, 1459 
in gonorrheal vulvovaginitis in 
children. May, 2001 
in menopause, Jn/y, 220, 221; 
March, 1462 

in pituitary disorders, Nov., 818 
in prostatic hypertrophy. May, 
1949-1957 

in pruritus vulvae. May, 1910 
in secondary anemia, Jnty, 100 
in sterility, March, 1449 
Hormones, urine tests for, March, 1440 
Hunt’s zoster auriculae, Jan., 1052 
Huntoon's antibody solution in pneu- 
monia, July, 6 

Hydroa vacciniforme, May, 1877 
Hydrocephalus, convulsions due to, , 

July, 251, 254 
Hydromyelia, March, 1577 
Hydronephrosis, nocturnal pain m. 

Mar, 1800 

Hydrosalpinx, gonorrheal, -Vci., 920 
Hyperinsulinism. July, 233 
Hypersensitiveness, tests for, March, 

1471 

Hypertension. July, 1->J 
arteriosclerosis tvith, July, 139 
cold test in. Sept., 518 I 


Hypertension complicating chronic 
glomerular nephritis, July, 171 
essential. Sept., 517-524 
diagnosis and treatment. May, 
1865 

familial, July, 137; Sept., 517 
surgery in, Sept., 522; March, 
1354 

latent. Sept., 521 
malignant, July, 134 
masiang hyperthyroidism. May, 
1740 

menopausal, July, 216 
treatment, July, 133-149; March, 
1343-1365 

Hypertensive encephalopathy, July, 
238 

Hypertherm, Kettering, Sept., 585 
Hyperthyroidism, May, 1719, 1722 
apathetic. May, 1736 
atypical. May, 1733-1742 
complications, management. May, 
1725-1732 

divided operation, care between 
stages. May, 1787 
emaciation in, treatment. May, 1853 
gastro-intestinal manifestations, 
Jan., 1258 

postoperative complications, pre- 
vention, May, 1790 
treatment. May, 1785 
preoperative treatment, May, 1783 
prognosis, unfavorable, signs. May, 
1788 

Hyperventilation tetany, July, 242 
Hypochromic anemia, idiopathic, July, 

69 

Hypoglycemia, July, 233 

chronic, causes and treatment. 
May, 2005-2020 
convulsions of, July, 234 
Hypogonadism, pituitary, A'ov., 828 
Hypoparath>Toid tetany, July, 242, 

243 

Hypotension, A’^oz'., 865-871 
Hypothyroidism, diagnosis and treat- 
ment, May, 1743-1753 
in childhood, May, 1717 
Hysterectomj', carcinoma of cervical 
stump following. Sept., 352 
Hysteria, traumatic. Nor., 838, 839 
Hysterical convulsions, July, 245 
in children, July, 260 


Icterus index, Jan., 1166 
Id eruption of scalp, Jan., 1248 
Ileitis, regional. Sept., 413 
Ileostomy in ulcerative colitis in chil 
dren, March, 1680 
Ileum, ulcers of. Sept., 380 
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Ileus, 377 

Illumination tests of eye, Jau., 

,1197 

Immunity in newborn, Nm., 733 
Immunization against infectious dis- 
eases of childhood, Nov., 731-744; 
Jan., 1277-1290 

Impetigo contagiosa, March, 1627 
of newborn, March, 1630 
Indigestion, acute, anginal pain in, 
Jan., 1083 

in children, March, 1609 
nocturnal, diagnosis and treatment, 
2foy, 1797-1806 

Infant feeding, difficult cases, Nov., 
785-7S9 . .1 

Infantile paralysis. See Poliomyelitis. 
Infantilism, pituitary', Nov., 825, 826 1 
Infections, acute, in infants, convul- 
sions due to, July, 251, 252 
resistance to, vitamins and, Sept., 
471 

roentgen treatment. Sept., 597 
Infectious diseases of childbood, im- 
munization against, Nov., 731-744; 
Jan., 1277-1290 

Inflammatory conditions, roentgen 
treatment, Sept., 597 
disease, pelvic, gonorrheal, Nov., 
920 

Inflations in otitis media, Jan., 1042 
Influenzal meningitis, Nov., 768 
Inhibin, May, 1950 

Insect bites, sldn eruptions from, May, 
1882-1884 

Insomnia in hypertension, treatment, 
Jnly, 144 

menopausal, July, 218 
treatment March, 1597-1601 
Insulin in diabetes of childhood, July, 
277; Nov., 791-805 
in nondiabetic malnutrition, May, 
1854 

Intercourse, unsatisfactory, treatment 
of, July, 267 

Intertrigo, May, 1880, 1881 
Intestinal absorption, clinical factors, 
March, 1685 

anastomosis, multiple, macrocytic 
anemia following, July, 67 
obstruction in children, March, 1606 
toxemia. May, 1819-1830 
Intestine, small, lesions of, other than 
peptic ulcer, 365-382 
Intracranial disease, abdominal pain 
m, March, 1614 

psychopathic personality and. 
May, 1994 

vertigo in, March, 1620 
intradermal sldn test, March, 1473. 
l-'54; .Ifav. 1920 


Intranasal test for allergens. May, 
1921 

Intrathoracic goiter, May,J/22 
Intussusception, Sept., 378; March, 

Iodine deficiency' in pregnancy. May, 

1716 

in production of thyroid disease. 
May, 1723 

in puberty and adolescence, May, 

1717 

test for carcinoma of cervix, March, 
1443 

Iron therapy in secondary anemias, 
July, 93-96 

Irradiation. See Roentgen and Ra- 
dium. 

Irritable colon, Jan., 1123, 1127; 

March, 1608; May, 1804 
Itching, Nov., 971-980 
in Hodgkin’s disease, treatment, 
Nov., 967-970 

of vulva, March, 1445, 1446; Jfay, 
1893-1913 

treatment, Nov., 980-987 
Ivy dermatitis. May, 1885-1889 


Jacksonian convulsions, July, 260 
Jacquet's dermatitis, May, 1881 
Jaeger’s test types, Jan., 1193 
I Jake paralysis, Nov., 953 
Jaundice, catarrhal, biliary drainage 
1 in, therapeutic value, Nov., 685 
diagnosis and medical management, 
Jo»., 1163 

four clinical types arising from 
atypical blood dyscrasia. Sept.. 
545-550 

hemolytic. Sept., 545-549 
in abdominal Hodgkin’s disease. 
Sept., 425 

in cholelithiasis, Nov., 644 
inactivation of chronic infectious 
arthritis and fibrositis by. SePt 
573-583 ^ ’ 

with hepatic insufficiency, treat- 
ment, March, 1651-1657 
Jejunal ulcer following gastro-enteros- 
tomy. Sept., 442 

Joints, dishes of. Sept., 551-583' 
Juvenile diabetes, July, 273-286 


Kai^l diet, July, 174 
Kerion of scalp, Jan.. 1247 tojo 
March, 1635 ’ '• 

Ketogmc diet in epilepsy, Julv Of.% 
Kettering hyperthej^,^f^,ff S 

Kidney, rarcinoma of, roektkn treat 
ment, Sept., 601 >-860 treat- 
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Kidney, denervation, for hyperten- 
sion, jVarch, 1359 

disorders, gastro-intestinal manifes- 
tations, Jan,, 1262 
in pregnancy, prevention, July, 
295-299 

Koerner's syndrome, Jan., 10S2 
Kolmer’s serum in poliomyelitis pro- 
phylaxis, Nov., 742; Jan., 1290 
Kramm’s approach to parapharyngeal 
abscess, Jan., 1159 
Kraurosis vulvae, March, 1446; May, 
1900, 1910 

Krueger’s pertussis vaccine, Nov., 738, 
739; March, 1415 


Lumbar puncture in pseudo-uremic 
convulsions, July, 240 
Luminal. See Phenoharhilal. 

Lung, abscess of, bronchial obstruc- 
tion in, Sept., 456, 462 
complicating pneumonia, July, 
33, 34 

carcinoma of, bronchial obstruction 
in, Sepl., 456 

tuberculosis of. See Tuberculosis, 
pulmonary. 

Lupus erythematosus. May, 1877, 
1878 

of scalp, Jan., 1242 
_\dsceral lesions of, July, 333-346 
miliaris disseminatus fadei, Sepl., 
617 


Lacerations of cervix, Sepl., 348 
Lamblia intestinalis in bile, Nov., 680 
Laryngeal neuralgia, superior, relief 
of, Jan., 1029 

Laryngitis, earache in, Jan., 1055 
Lavage, gastric, for diagnosis of tuber- 
culosis, Nov., 721 
Lead neuritis, Nov., 953 

poisoning, abdominal pain in 
March, 1613 

in children, convulsions from 
July, 257 

Lentilles, May, 1876 
Leprous polyneuritis, Nov., 958 
Leukemia, chronic myelogenous. Sept. 
546, 549 

in children, May, 1971 
Leukopenia, pernicious, July, 103-122 
Leukoplaldc vulvitis, March, 1446- 
May, 1900, 1910 
Leukorrhea, Sepl., 349 
Lichen planus of vulva, May, 1899, 
1909 

Lipemia, retinal, Jan., 1233 
Liver, active principle, July, 49, 75 
storage of, July, 57, 58 
disease in children, pain in, March, 
1611 . . 
extract^ intra-osseous injection, m 
pernicious anemia, July, 50 
extrinsic factor, July, 49, S 1 
functional tests, Jan., 1165 
insufficiency, ivith j'aundice, treat- 
ment, March, 1651-1657 
therapy in secondary anemias, 
July, 96 . 

Liver-stomach mixtures in pernicious 
anemia, July, 49 

Lobar pneumonia. See Pneumonia. 
Lobectomy for bronchiectasis, Jan., 

1175 , u 

LOwenstein’s culture medium in tuber- 
culosis, Nov., 722 

Lumbago, relief of, Jan., 1033-1038 


Lyon's test in gallbladder disease, 
diagnostic value, Nov., 679 


Macula lutea, Jan., 1200 
Malarial treatment of rheumatoid 
arthritis, March, 1372 
Malignant hypertension, July, 134 
tumors, roentgen treatment. Sept., 
598-603 

Malnutrition, treatment. May, 1849- 
1855 

Mantoux tuberculin test. Nor., 703 
March foot, Jan., 1075 
Marmite in pernicious anemia, July, 
52, 54. 55. 56, 73 
Marschik’s approach to parapharyn- 
geal abscess, Jan., 1158 
Massage, prostatic, Jan., 1181, 1184 
Mastoiditis, pain of, relief, Jan., 1044— 
1047 

Maxillary sinus infection, pain in, 
Jan., 1062 
McBurney’s point symptoms in ap- 
pendidtis, July, 190 
McKhann’s placental extract, March, 
1417 

Measles, immunization, Nov., 734, 
735; Jan., 1287; March, 1417 
Meckel’s diverticulum. Sept., 372, 373 
Mediastinitis, pain in, simulating 
coronary disease. Jan., 1079 
Memory impairment, menopausal, 
July, 217 

M6niere's syndrome, March, 1619 
Meningitis, Nov., 751-769 
Meningococcus antito.xin, March, 1423 
Menopause, symptoms and treat- 
ment, July, 205-226; March, 
1462 

masking hyperthyroidism. May, 
1740 

Menorrhagia, menopausal, July, 214 
Menstruation, delayed, March, 1453 
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Mental attitude in inoperable cancer, 
July, 196 

disorders, puerperal, Nov., 927-941 
Mercupurin in heart disease, March, 
1329 

Mercury polyneuritis, Nov., 955 
Mersalyl in heart disease, ^[arch, 
1329 _ 

Metabolic disturbances in gallbladder 
disease, Nov., 664 
of pituitarj' gland, Nov., 832 
iMetropathia hemorrhagica, March, 
1460 

Metrorrhagia, functional, Sept., 359- 
364; March, 1459 

Middle ear disease, pain in, Jan., 1041 
‘'}!Fa>ne, relief of, Jan., 1015 
Ml hana cry'stalline, jlfav, 1879, 1880 
Aliliary' tuberculosis, roentgen find- 
ings, Nov., 712 

Milk, evaporated, for infants, Nov., 
78/ ' 

MitrM stenosis, murmurs of, March, 
1 j 14 

systolic murmur, Afarch, 1507 
Moebius sign, Jan., 1208 
Mohmma, Afarch, 1442 
onilia vaginitis, March, 1445 
Moro tuberculin test, Nov., 703 
:MMher s approach to parapharyngeal 

\ ‘l®''"’atitis due to, Alay, 1883 
Motor education, corrective, in birth 
800-815 

pneumonia, Jnly, 16 
„“n?_eohtis, Jan., 1123, 1128 

Mumps, Nov., 736 
M'^^nl^tion, Jan., 1290 
inteny^’t ^.enrt, sigpiificance and 

MyoSr'?"; 1505-1518 

locardial failure following thy- 
roidectomy, prevention. May, 

Mvnml^ 1‘yperthyroidism, May, 1726 

186, 193^'^“^® appendicitis, July, 
treatment, 

,^.^Ver^.803 ^ substitute, 

plicated, com- 

VOL. ig j,g 


Nephritis, eye symptoms, Jan., 1235 
in scarlet fever, treatment, Afarch, 
1396 

Nephroptosis, Afay, 1807 
Nephrosis, amyloid, proteosuria in, 
July, 177-184 

complicating chronic glomerular 
nephritis, July, 171 
Nervous system, intestinal toxemia 
and, Afay, 1823 

syphilis of, fever thcrapv, Scpl., 

590 F. . 

vegetative, role in climacteric, 
July, 210 

Ncufeld reaction for pneumococcus 
types, Sabin’s technic, July, 3, 4 
Neuralgia, dental causes, Jan., 1063 
glossopharyngeal, relief of, Jan., 
1028 

laryngeal, superior, relief of, Jan., 
1029 

occipital, relief of, Jan., 1030 
Sluder’s, relief of, Jan., 1031 
tngeminal, relief of, Jan., 1017- 

Neurasthenia, traumatic, Nov., 838, 

Neurectomy, retrogasserian, f6r tri- 
geminal neuralgia, Jan., 1028 
Neuritis, multiple. See Pohneuritis. 

optic, in brain abscess, Jan., 1215 
Neurocircu^tog asthenia, Afarch, 

"’asHng hyperthyroidism, .1/oy, 

Neurodermatitis, circumscribed, of 
vulva, jtfoy, 1901, 1909 
Neurological manifestations of per- 

Neuromuscular disease, hyperthyroid- 
ism simulating, jlfoy, 1735 
Neurop|ychoses, menopausal, July, 

puerperal, Nov., 927-941 
Neurosis, cardiac, March, 1533 
vertigo due to, March, 1620 
Nevi spider, Sept., 536 

MTch, 1347"^"""' hypertension, 

Ne^,^8'82',"883" JaT^mg 
Nocturnal indig^tio^ ti- ' ■ 
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OnnsiTV, pituitarj’, Nov., 827, 832 Palpitation, menopausal, July, 216 
Occipital ncuralp^ia, relief, Jan., 1030 Pancreas, disease of, associated with 


Ocular vertigo, March, 1619 
Onychomycosis, March, 1648 


gallbladder disease. Nor., 664 
Pancreatic ferments, jVov., 683 


Ophthalmic disorders in hyperthy- Paracentesis, abdominal in coneestivi 


roidism. May, 1736 
test for allergens. May, 1921 


failure, March, 1 570 
of ear drum, /a«., 1042 


Ophthalmoplegia in epidemic en- Paraldehyde as soporific, jl/arr;/, 1599 


cephalitis, Jan., 1228 
Ophthalmoscopic test, Jan., 1198 
Optic disk, Jan., 1200 
neuritis in brain abscess, Jan., 
1215 

Organotherapy in pituitary disorders, 
Nov., 818 


Paralysis, birth, corrective motor 
education, Nov., 807-815 
infantile. See Poliomyelifis. 
jake or ginger, Nov.,_ 953 
Parapharjmgeal space infections, Jan., 
1152 

Parasites in bile, Nov., 680 


Osteo-arthritls of spine, pain of. Parental serum in measles, Nov., 735 
simulating angina pectoris, Jan., Paresthesia, menopausal, July, 217 


1077 

Otalgia, Jan., 1039 
Otitis media in scarlet fever, March, 
1391 

treatment, March, 1395 
pain in, relief, Jan., 1041-1048 
Otodynia, Jan., 1039 
Otomycosis, Jan., 1050 


Paronychia, chronic, March, 1647 
Paroxysmal tachycardia, No-v., 857- 
863; March, 1325 
emer^ncy treatment, .1/cy, 1863 
ParTy'’s disease, eye symptoms, Jan., 
1204 

PassiTC transfer test for allergy'. May, 
1920, 1936 


Ovarian factor in menopause, July, Patch test in eczema, July, 323 


205 


Pediculi, itching due to, Noi’., 976 


hormones in arterial hypertension. Pellagra, July, 60-62; March, 1496 


March, 1353 

urine tests for, March, 1440 
Ovarian-pituitary interrelationship, 
July,_ 206 

Ovulation, March, 1447 
Oxygen therapy in congestive heart 
failure, March, 1565 
in pneumonia, July, 9-12 
OxN'uris wrmicularis infestation of 
vuh’a, hJay, 1897, 1909 


Pain, abdominal, clinical significance 
and relief, Jan., 1113-1129 
in children, March, 1603-1615 
severe, following emotional storm, 

Sef>l: 399-402 

in acute appendicitis, July, 186, 190 
in cy'stitis, Afay, 1959 
in dental field, Jan., 1057-1066 
in inoperable cancer, control, July, 
198 

in pelvic lesions of female, relief, 
Jan., 1122, 1131 
in peptic ulcer, Jan., 1120, 1126 
in pneumonia, treatment, J_uly, 13_ 
in region of heart, March, 1533-1545 
relief of, symposium on, Jan., 1013 
shoulder, in gallbladder disease, 
Nov., 651 

simulating pain of coronary disease, 
Jan., 1070-10S3 

Painful feet, relief of, Jan., 1060-1075 


in gastro-intestinal disease or abnor- 
mality, Sep/., 468, 470 
vitamin deficiency in, .5epi., 478 
Pelvic abscess, gonorrheal, Nov., 921 
inflammatory' disease, gonorrheal, 
Nov., 920 

lesions in female, pain of, relief, 
Jan., 1122, 1131 
sympathectomy, Jan., 1136 
Pelvimetry', prenatal, .1/arch, 1661 
Peptic ulcer in children. A/arch, 1608 
nocturnal pain in. May, 1798 
obstructive, diagnosis and man- 
agement, March, 1519-1524 
pain in, Jan., 1120, 1126 
perforation of, pain in, simulating 
coronary disease, Jan., 1082 
recurrent, reactivated and anasto- 
motic, Sep!., 429-452 
Periapical infection, pain in, Jan., 
1059 

Pericardial effusion, emergency treat- 
ment, May, 1862 
friction rubs, March, 1516 
Pericarditis, acute fibrinous, simulat- 
ing coronary disease, Jan., 1078 
complicating chronic glomerular 
nephritis, July, 171 
constrictive, chronic, .1/arch, 1336 
uremic, July, 238 

Perichondritis, auricular, Jan., 1051 
Peritoneal puncture in pneumococcus 
peritonitis. Nov., 851, 852 
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Peritonitis in children. March, 1612 ricunsy. fibnnons, pa.nin squint, ns 
pneumococcus, New., 847, 8S5 coronaiy' d.sca^, 

peritoneal puncture in, Nozk, S51, PlummerA s syndrome M 

^g52 Pneumococcus peritonitis. ,\or.. >4/ 

postoperative, \accination against, 85o r t. ' 1 

5efc( 620 types, determining. July. 4 

PemiciouUnemia. Sea Anemia, per- Pneurnolysis. perforation of lung fol- 
nicious. lowing, A nr' j. 909 

leukopenia, July, 103-122 Pneumonia abdominal pain in. Jau.. 

Peronpal sltm in tetanv. Jul\. 255 Ills; March, lol.' 


tucioiis. 

leukopenia, Jn/y, 103-122 
Peroneal sign in tetany, July, 255 
Personality, psj'chopathic, Mav, 1985- 
1997 _ 

Pertussis. See Whooping cough. 

Petit mal, July, 260 
Petroff’s stool e-xamination in tuber- 
culosis, Nov., 721 

Phaiyagomaxillaty space infections, 
Jan., 1152 

Phenobarbital in angina pectoris, 
Jan., 1104 

in epilepsy, July, 262; March, 1594 
Phenolphthalein eruption of vulva, 
May, 1898 


artificial pneumothorax in. July. 19- 
27 

digitalization in. July, 14 
nursing care and diet in. July. I.'-IS 
oxygen therapy, July, 9-12 
pain in, simulating coronarv disease, 
Jan., 1081 

postthjToidcctomv. prevention. 

May, 1793 

spiecific therapy, July, 3-9 
surgical complications, July. 29-.'V 
sj'mptomatic treatment. July, 12- 
14 


Phrenicectomy for bronchiectasis, Pneumothorax, artificial, air embol- 
Jan., 1175 ism during. New., 90S 

Phyone, Nov., 818 in hemoptysis of pulmonary tu- 

Phi-siotherapy in splanchnoptosis, berculosis. No-,'., 904 

,May, 1814 in lobar pneumonia, July, 19-27 

Pick’s disease, March, 1339 spontaneous, in pulmonary tuber- 

PicTotoxin poisoning, convulsions in, culosis, treatment, Non'., 904— 

July, 245 907 _ 

Pigmentation in Addison's disease, pain in, simulating coronary 
387 disease, Jan., 1080 

Pmk disease, Nov., 957 Poliomyelitis, acute anterior, immuni- 

Pmworms of vult-a. May, 1897, 1909 zation, Jan., 1290 

Pjtocin, Nov., 819 recent developments, A^ov., 740- 

P'tr^in, Nov., 819 744 


ptr^in, Nov., 819 744 

Pituitaiy disorders, classification, iVoe., Politzer bag ear inflation, Jan., 1042 
821 Pollen hay fever, March, 1467-1492, 

eye symptoms, /a»., 1239 1547-1562; May, 1915-1930 

masking hyperthyroidism. May, Polyneuritis, July, 68 ; Nov., 943 
1741 treatment, Nov., 943-958 

treatment, Nov., 817-835 vitamin deficiency in, 478, 481 

extract, Nov., 818 Post cautery' in gonorrhea of cerx’ix, 

m Addison's disease. Sept., 395 Nov., 915 


Jactor in menopause, July, 206 
honmones, urine tests for, March, 
1440 

relationship to hypertension, March, 
bsS 

solution, Nov., 819 

interrelationship, 

Pituitrin, Nov., 819 

xr . . 


Postoperative arthritis, acute, identi- 
fication of. Sept., 560-566 
prevention and treatment, 
566-573 

gas pains, Jan., 1125 
Postural e-xercises in splanchnoptosis 
May, 1815 

hypotension, Nov., 868 
Postvaccinal encephalitis, Jan., 1280 


'"‘'rSS; abdominal 

I anemia of, 38^ 55 
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Pregnancj', goiter in, prevention. May, 
1716 

heart disease in, management. Nod., 
S93-899 

■ hyperthyroidism in, management, 
1731 

kidney disorders in, prevention, 
July, 295-299 
polyneuritis, Nov., 953 
tests, March, 1452 
Premenstrual feelings, March, 1442 
Prenatal care in private practice, 
March, 1659-1671 
Prickly heat. May, 1879, 1180 
Prize fighter ear, Jan., 1053 
Proctitis, gonorrheal, Nov., 921 
Progestin, March, 1463 
in amenorrhea, March, 1454 
in dysmenorrhea, March, 1457 
Prolactin, Nov., 819 
Prolan, Nov., 818; March, 1462 
in functional bleeding, March, 1460, 
1461 

in urine, test, March, 1440 
Proluton in functional metrorrhagia in 
young women. Sept., 361 
Prostate gland, rectal palpation, Jan., 
1181 

Prostatic hypertrophy, benign, endo- 
crine therapy. May, 1949-1957 
massage, Jan., 1181, 1184 
Prostatitis, Jan., 1181 
Protein sensitization test, March, 1471 
Proteosuria in amyloid nephrosis, 
July, 177-184 
Pruritus, Nov., 971-980 
in Hodgkin's disease. Sept., 426; 

Nov., 967-970 
treatment, Nov., 980-987 
vuK^ae, March, 1445; May, 1893— 
1905 

treatment. May, 1905-1913 
Pseudonarcotism at menopause, July, 
218 

Pseudo-uremia, July, 236, 238 
convulsions of, July, 238—241 
Psychic effect of abdominal trauma, 
Nov., 837—845 

Psychoanalysis in puerperal psy- 
choses, Nov., 941 

Psychoneuroses with hyperthyroidism. 
May, 1730 

Psychopathic personalities, constitu- 
tional, ilfcy, 1985— 1997 
Psychoses, menopausal, July, 216, 

218 

puerperal, Nov., 927-941 
with hyperthyroidism, management, 
May, 1730 | 

Psychotherapy in splanchnoptosis. 

May, 1813 I 


Ptomaine poisoning, nocturnal indi- 
gestion in, May, 1804 
Ptosis, abdominal. May, 1807' 
Puerperal polyneuritis, Nov., 957 
psychoses, Nov., 927-941 
Pulmonary. See also Lungs. 
edema, acute, with cardiac asthma, 
May, 1861 

embolism simulating coronary dis- 
ease, Jan., 1079 

regurgitation, murmur in, March, 
1515 

t Pulpitis, pain in, Jan., 1057 
Pupil tests, Jan., 1196 
Purin derivatives in congestive heart 
failure, March, 1569 
in nephritis with vascular and 
cardiac complications, July, 

Purpura hemorrhagica in scarlet fever, 
treatment, March, 1398 
in children, May, 1974 
abdominal pain in, March, 1612 
Pyemia following tonsillar infections, 
treatment, Jan., 1151 
Pyloric stenosis, hypertrophic, con- 
genital, March, 1604 
Pyloroplasty for peptic ulcer, recur- 
rence after, Sepi., 440 
Pyodermias, staphylococcus to.yoid 
in, March, 1431 

Pyre,xia in children, convulsions due 
to, July, 252 

Pyuria in cystitis. May, 1959 


Ql'inidixe therapy in heart disease, 
March, 1322 

Quinine in paroxysmal tachycardia, 
N^ov., 861 

in pneumonia, July, 6 


Radies, immunization, Jan., 1290 
Radium treatment of functional met- 
rorrhagia, Sept., 363 
of thyroid disease, .May, 1765- 
1782 

Ragweed dermatitis, ,1/ay, 1889 
Raynaud’s disease, treatment, July, 
1 48 

Rectal feeding, .1/ay, 1852 
Rectum, gonorrhea of, Noi'., 921 
Renal colic, Jan., 1119, 1124 

nocturnal pain in, .1/ay, 1804 
Resistance to infections, vitamins and. 
Sept., 471 

Respirator in poliomyelitis, Nov., 743 
Respiratorv' tract infections, abdom- 
inal pain in, .March, 1613 
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Rest in angina pectoris, Jan., 1097 ] 

in congestive heart failure, March, 
1563 

in hypertension, July, 143 
in pneumonia, July, 15 
in splanchnoptosis. May, 1813 
in tuberculosis, July, 228, 230_ 
Reticulocyte count in pernicious 
anemia, July, 40 

Retinal hemorrhages in diabetes, 
Jan., 1234 
lipemia, Jan., 1233 
vessels, examination, Jati., 1201 
Retinitis, albuminuric, Jan., 1236 
arteriosclerotic, Jan,, 1210 
diabetic, Jan., 1232 
Rheumatic fever, abdominal pain in, 
March, 1613 

Rheumatism, gonorrheal, Sepl., 551 
Rheumatoid arthritis, diet in, 1840 
treatment, March, 1370-1375 
Rhinitis, purulent, in scarlet fever, 
treatment, March, 1395 
r^motor, March, 1468, 1547 
Rhizotomy for essential hypertension 
Sept., 523 

Rhus antigen in ivy poisoning. May, 
1886 

Ribs, fracture of, pain in, simulating 
coronary disease, Jan., 1081 
Rickets, dietetic factor, Jan., 1291 
1304 

tetany due to,_ July, 255 
vitamin deficiency in. Sept., 478 
_ 483 

Riedel's struma. May, 1760 
radiotherapy, May, 1772 
Rmp'orm of beard, March, 1638 
of nail, March, 1648 
of ^Ip, Jan., 1241-1250; March, 
1635 

Roentgen diagnosis of tuberculosis in 
chddren, Nov., 706-721 
epiation of scalp, Jan., 1246; 
March, 1637, 1639 

treatment of inflammatory and 
^hgnant conditions. Sept., 
597-603 

of pruritus, Nov., 983 
vulvae, May, 1910 
of si^ngomyelia, March, 1578 

disease. May, 1765- 

^1490 diets, \March, 

Ruptwe of ear drum, traumatic, Jan., 

Rush method 
March, 1483 


of desensitization 


Sabin’s technic for Xeufcld reaction 
for pneumococcus types, July. 4 
Salpingitis, gonorrheal, Nov., 919. 920 
fever therapy, Sept., t8S. p90 
Salt soaks in burns, Jfay, 1945 

therapv in Addison’s disease. Sept., 
391 959-965 

Saly'rgan in congestive heart failure, 
March, 1569 

in heart disease, March, 1326 
Sarcoma of small intestine, Scpl.,_olQ 
of thyroid gland, May, 1755, 17_78 
Sauer’s pertussis vaccine, Nov., 73S; 

Jan., 1288; March, 1413 
Scalp, ringworm and related lesions of, 
Jan., 1241-1250; March, 1635 
-X-ray epilation, Jan., 1246; Jfarch, 
1637, 1639 
Scarlet fever, Nov., 739 

complications, March, 1391 
treatment, ^^arch, 1395-1399 , 
Dick test, Jan., 1285 
immunization, Jair., 1285 
treatment, March, 1389-1395 
Schick test, Jan., 1282 
School problems in diabetes, July, 2S2 
Sciatica, relief of, Jan., 1033-1038 
Scratch test in hay fever, March, 1472 
May, 1920 
Scurvy, March, 1493 
vitamins and. Sept., 478 
Seasickness, March, 1619 
Sedimentation test in tuberculosis in 
children, Nov., 724 

Sensitization tests in hay fever, 
More*, 1471, 1553; May, 1920 
Sepsis following tonsillar infection^ 
treatment, Jan., 1151 , 
transfusions in. May, 1980 
Septic sore throat, Jan., 1143 
Serum prophylaxis of poliomyelitis, 
Nov., 742; Jan., 1290 
reaction in meningitis, Nov., 766 
sickness from scarlet fever anti- 
toxin, March, 1393 
treatment of diphtheria, March, 
1401 

of meningitis, Nov., 760; March 
1423 

of pneumonia, July, 3-6 
of scarlet fever, March, 1389 
^^r1i 434*"^ advances, March 

Sex determination, March, 1448 
Se^l desire and hypertension, July 

gallbladder disease 
Simmond’s disease, Nov., 825 

treatment. May 
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eeth, unerupted and impa'cted, pain 
due to, Jau., 1062 
elangiectases, Scbl., 536 
emporomandibular joint diseases, 
pain in, Jan., 1065 
pension of eye, testing, Jan., 1195 
est types, \-isual, Jan., 1190 
esticular hormone therapy in pros- 
taric hypertrophy, ^fay, 1949 
estis, tumors of, roentgen treatment. 
Sept., 599 

testosterone, ^^a\, 1949 

etanus, immunfzation, Jan., 1284; 

March, 1420-1423 
neonatorum, July, 251 
'etany, Julv, 241-243 
^ infantile, July, 254 
'hallium acetate in tinea, March, 1638 
neuritis, Nov., 955 

fawlin in gonorrheal vulvo\’aginitis, 

^iToi™"'*"^ in angina pectoris, Jan., 

^j^jJ’i*'>'i*ine in angina pectoris, Jan., 

Hieophylline - ethylene - diamine in 
heart diseaw, March, 1321 

hypertension, 

throat, sore,_ septic, Jan., 1143 
nromtepema in children. May, 1974 
inrom^phlebitis. Sept., 539-343 
rombosis, coronary, angina pectoris 
and, differentiation, Jan., 1085 
treatment, Nov., 873-880, 887 

^ITo^diac, May, 1734 

pi'evention. May, 1790 
gland, adenoma, calcified. May, 1761 
diffuse. May, 1718 
discrete. May, 1720 
hemorrhage into. May, 1761 
malignant. May, 1756, 1774 

17^^1777''^“^’’ 
rwntgen therapy, Sept., 600 
caranoma-sarcoma. May, 1737, 

disea^, ^tro-intestinal mani- 
. J^tations, Jan., 1258 
'Mine deficiency in produc- 
. tion, May, 1723 
|^adiat|on in. May, 1763-1782 
^mposium on, 1713 

^^“'■c/i, 1377-1387 
ions. May, 1760 
May, 1772 
hialignancj- of. Max, 1773 

'^ 'l7?4 Problems, May, 1755- 


ThjToid gland, malignancy nf. rad '"- 
therapy, .^fny. 177'- 
sarcoma of. .l/ny. 1735. 172 = 
tuberculosis of. radio: f-<Tar’V. 
.1/ay. 1772 
Th\Toidcctomv. care before and af:»^r. 
■ .1/ay, 1783-1795 
for adenomatous goiter. indica‘=o-; = 
.1/ay, 1719 

for angina pectoris, /an.. 110 = - 
March, 1333 

for congestive heart failure, -l/a'.-i- 
1370 

management between stages 1/av 
1787 ■ ■■ 

prevention of complications l/av 
1790 ' 

ThjToiditis, radiotherapy, .1/av, 1772 
th>Toid malignanca- ’ and.’ 1/av* 
1760 

Tic douloureux, relief of. Jan., 1017 
Tinea barbae, March, 1658 
capitis, March, 1635, 1636 
circinata, March, 1639 
favosa, March, 1636 
sycosis, March, 1638 
unguium, March, 1648 
versicolor, March, 1645 
Tinnitus, menopausal, JuJx, 218 
Tissue e.xtracts in angina pectoris, 
Jan., 1103 

'"lY^terial hypertension, March 

Tobacco use of, in angina pectoris 
Nov., 883; Jan., 1099 Pi^toris, 

Tongue, black, July, 59 
burning, Jan., 1065 
Tonsillar infections, sepsis and p^mia 
after, treatment, Jan., lisi ^ 
Toothache, Jan., 1057 
ear pain in, Jan., 1055 
Toxemia, intestinal. May, 1819-1 s^n 
Toxicoses transfusions i^,’ £y 97 ? 
d'Phtberia, Nov., 736; /a„., 

staphylococcus, March, 1426 
tetanus, Jan., 1283; March, 1420 
Trachea, obstruction of, clin hii ^ j 
bronchoscopic findings, 453 ^ 


462 

Transfusions, blood, citrate m..n. , 
May, 1981 method, 

from convalescents in , 
fever, March, I394 scarlet 

in functional metrorrhagia, _ 

in general medical nrarfio 
1977-1983 P^^ctice, ^^ 3 , 

in inoperable cancer t^.j 
in measles, Jan,, 1288 
in secondarj' anemias, 99 
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Trendelenburg’s test in varicose veins. 
Sept., 536 

Trichomoniasis, vaginal, March, 1443 
with pruritus vulvae. May, 1897, 
1909 

Trichophytide, March, 1644 
Trigeminal neuralgia, relief of, Jan., 
1017-1028 

Tropical macrocytic anemia, July, 66 
Trousseau’s sign in tetany, July, 
242 

Tuberculin reaction, Nov., 702-706 
Tuberculpsis, cutaneous, hematogen- 
ous type, Sepl., 611-^18 
miliary, roentgen findings, Nov., 712 
of small intestine, Sepl., 379 
of suprarenal glands in Addison's 
disease, Sepl., 384 
of thyroid gland, radiotherapy, 
May, 1772 

pulmonary, abdominal pain in, 
Jan., 1116 

bronchial obstruction in. Sept., 
'456 

crises in, management, Nov., 901- 
909 

gastro-intestinal manifestations, 
Jan., 12S8 

home treatment, July, 217-231 
in children, diagnosis, Nov., 701- 
729 

with hyperthyroidism. May, 1731 
Tuberculous bronchopneumonia in 
children, Nov., 717 
hilar nodes, Nov., 711 
meningitis, Nov., 758, 759 
peritonitis in children, March, 1612 
Tumors, abdominal, in children, pain 
in, March, 1611 

gynecological, of endocrine signifi- 
cance, March, 1446 
malignant, roentgen treatment. 
Sept., 598-603 

of brain. See Brain, tumors of. 
of small intestine. Sept., 366, 370 
of trachea, obstructive. Sept., 454 
pituitary, Nov., 832 
Typhoid fever, immunization, Jan., 
1284 . 


Ulcer, gastrojejunal, following gastro- 
enterostomy, Sepl., 442 
of ileum. Sept., 380 
peptic. See Peptic ulcer. 
varicose. Sept., 539 
Ulceration, uremic, July, 238 
Ulcerative colitis, chronic, manage- 
ment, Sept., 403-407 
two carcinomas complicating. 

Sept., 40S — 110 


Ulcerative colitis, idiopathic, in child- 
ren, March, 1673-1683 
enterocolitis, regional. Sept., 41 1-422 
Ultraviolet treatment of pruritus, 
Nov., 983 

of secondary anemias, July, 98 
Unconsciousness in heart block, July, 
243 

Urea frost, July, 237 
Uremia, July, 236-241 
convulsions in, July, 236 
in children, July, 258 
Uremic poisoning, treatment, Jan., 
1270 

Urethra, female, gonorrheal infection, 
Nov., 912, 922 

gonorrheal stricture, N'ov., 925 
milking of, A^ov., 913 
Urethral caruncle, Nov., 923 
Urethritis, gonococcal, fever therapy. 
Sept., 588 

Urinarj' frequency in cystitis. May, 
1959 

incontinence in children, July, 287- 
294 

tract diseases, gastro-intestinal 
manifestations, Jan., 1253, 
1255 

in children, abdominal pain in, 
March, 1611 

Urine e-tamination in pregnancy, 
March, 1663 

tests for pituitary and ovarian 
hormones, March, 1440 
Uterine bleeding, functional, Sepl., 
359-364; March, 1459 
menopausal, Jjdy, 214 
cervix. See Cervix uteri. 

Uterus, dilatation of, March, 1458 
measurement of, March, 1441 


Vaccin.v, generalized, Jan., 1279 
Vaccine, Krueger's pertussis, Nov., 
738, 739; March, 1415 
poliomyelitis, Nov., 742; Jan., 
1290 

prophyla.xis of colds, Nm'., 749; 

March, 1503 
rabies, Jan., 1290 
Sauer's pertussis, Nov., 738; Jan., 
1288; March, 1413 
smallpo.v, Jan., 1277 
treatment of hay fever and asthma, 
March, 1487 
of pneumonia, July, 6 
of rheumatoid arthritis, March, 
1373 

typhoid fever, Jan., 1284 
\'accines, recent advances, .March 
1409-1434 
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Vaginal complications in gonorrhea, 
Nov., 919 

inflammations and discharges, 
March, 1443 

Vaginitis, gonorrheal, Non., 919; 
March, 1445; May, 1999 
trichomonas, March, 1443; May, 
1897 

Valsah'a ear inflation, Jan., 1042 
Van den Bergh reaction, Jan., 1166 
Varicose ulcers. Sept., 539 
veins. Sept., 535-538 
Vascular crises in hypertension, man- 
agement, July, 133, 143 
Vasomotor rhinitis, March, 1468, 1547 
Vasovagal syncope, March, 1622 
Vegex in pernicious anemia, July, 56, 
73, 74 

Veins, diseases of, Sept., 535-543 
Venesection in congestive heart fail- 
ure, March, 1570; May, 1859 
in pseudo-uremic convulsions, July, 
240 

Venous hum in neck, March, 1517 
pr^ure, Jan., 1273-1276 
Vmigo e vesica fellea laesa, Nov., 653 
in gallbladder disease, Nov., 652 
menopausal, July, 218 
significance and treatment, March, 
1617-1621 

Viosterol in hay fever and asthma, 
March, 1488 

Virus disea^, Nov., 732 
Visceral lesions of lupus erythemato- 
sus, July, 333-346 
Visual tests, Jan., 1190, 1193 
Vitamin B and pernicious anemia, 
July, 51, 74 

factor in colds, Nov., 748 
therapy in secondary anemias, 
July, 97 

in splanchnoptosis. May, 1811 
Vitamins, Sept., 463-476; March, 1494 
chemical nature, Sept., 477^85 
Volvulus, Sept., 378 
Vomiting, cyclic, food allergy in. 
May, 1931 


Vomiting in acute appendicitis, July, 
186, 193 

in inoperable cancer, treatment, 
July, 200 

Von Graefe's sign, Jan., 1207 
Vulva, circumscribed neurodermat- 
itis, May, 1901, 1909 
contact dermatitis, 3fay, 1898 
drug eruption, ^^ay, 1898 
fungus infectious, flJay, 1896, 1907 
itching, March, 1445, 1446; ^^av, 
1893-1913 

kraurosis of, March, 1446; May, 
1900, 1910 

lichen planus, ^^ay, 1899, 1909 
pinworms of, ilfay, 1897, 1909 
Vulvitis, leukoplakic, March, 1446; 
May, 1900, 1910 

Vulvovaginitis, gonorrheal, Nov., 919 
in children, March, 1445; May, 
1999-2004 

trichomonalis, March, 1443; May, 
1897, 1908 


Weakness in inoperable cancer, treat- 
rnent, July, 201 

Weight loss in hyperthyroidism, May, 
1736 

Westphal’s sign, Nov., 652 
VTiitfield’s ointment, May, 1907 
Whooping cough, Nov., 732 

vaccine prophylaxis and treat- 
ment, Nov., 738, 739; Jan., 
1288; March, 1409-1417 


&RODERMA pigmentosum. May, 1877 
Xerophthalmia and vitamin deficien- 
cy, Sept., 478 


Yeasts, autoly^ed, in pernicious 
anemia, effects, July, 51, 57 


Zoster auriculae, Hunt’s, Jan., 1052 





